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Abstract
Objective—We evaluate the 6-month efficacy of Keep Active Minnesota, a phone and mail-based
physical activity maintenance intervention designed for use with adults age 50 to 70 years who have
increased their physical activity (PA) within the past year.

Method—Participants (N=1,049) recruited in 2004 and 2005 from one large managed care
organization in Minnesota, were randomly assigned to either treatment (KAM; N=523), or usual care
(UC; N=526) with PA assessed using the CHAMPS questionnaire, and expressed as kcal/wk
expenditures.

Results—Total PA at baseline was similar for KAM and UC participants (p < .44) as was moderate/
vigorous PA (p < .21). Maintenance of PA was higher among KAM participants whose mean 6 month
change in total kcal/wk energy expenditure was −91 , compared to −683 for UC participants (p < .
002). Mean 6 month change in kcal/wk expenditure in moderate or vigorous activities was −49 for
KAM participants, compared to −612 for UC participants (p < .001).

Conclusions—This phone- and mail-based PA maintenance intervention is efficacious at
maintaining PA at 6 months.

Keywords
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Introduction
Substantial data document the benefits of physical activity (PA), particularly in older adults.
Positive effects of moderate intensity PA have been demonstrated with respect to a variety of
outcomes that are particularly salient in older adult populations, including: functional status
(Unger et al., 1997, Brach et al., 2004), balance(Lord et al., 1995), weight management(Hills
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and Byrne, 1998), insulin sensitivity and glucose tolerance(Mayer-Davis et al., 1998,
Tuomilehto et al., 2001, Cox et al., 2004), inflammatory markers(Colbert et al., 2004), blood
pressure(Pescatello et al., 2004), cognitive function(Weuve et al., 2004), reduced risk of hip
fracture in postmenopausal women (Feskanich et al., 2002), lower body arthritis pain(Hughes
et al., 2004), and cardiovascular fitness.(Dunn et al., 1999, Stofan et al., 1998, Blair et al.,
1992) Physical activity also has a beneficial impact on quality of life through its impact on
physical and mental health status(McAuley et al., 2006, Elavsky et al., 2005), and most
recently, objectively measured, free-living activity energy expenditure has been shown to
reduce mortality risk in healthy older adults.(Manini et al., 2006)

Yet, sedentary behavior remains a significant and serious health problem in the U.S. and is
particularly prevalent among older adults. The 2005 Behavioral Risk Factor Surveillance
System (BRFSS) documents that among adults age 45−54, more than half (52%) were
obtaining less than recommended levels of physical activity, with the same being true for 55%
of adults age 55−64.(Centers for Disease Control and Prevention (CDC), 2005) Healthy People
2010 (Objective 22−1) aims to reduce to 20% or less the proportion of persons reporting no
leisure-time PA.(DHHS, 2000) To accomplish this objective, health plans and public health
policy makers are seeking strategies to increase levels of PA in a broad spectrum of the U.S.
population. Such interventions must be low cost, produce long-term behavior changes, and be
able to deeply penetrate the target population.

Complementary strategies to reach national PA goals include efforts to increase the number of
sedentary individuals who initiate PA and efforts to increase the number of physically active
individuals who successfully maintain beneficial levels of PA for a substantial length of time.
The importance of efforts to maintain PA is underscored by recent reports that roughly half of
older adults who initiate a program of PA discontinue within three months.(Dishman, 1994)
These data, coupled with the observation that prevalence of sedentary behavior increases with
age,(CDC, 2005) suggests that population levels of PA may be substantially increased by
preventing currently active individuals from falling below recommended levels of physical
activity. It is problematic, therefore, that most prior efforts to promote PA have not focused
more on maintenance. Efforts to increase physical activity among the sedentary are certainly
worthwhile, but we feel it is a mistake to assume that those already attempting to be physically
active are not also at risk of relapse into more sedentary habits.

Most physicians are painfully aware of the flux over time in their patients' health-related
behaviors and the inability of many patients to sustain healthy lifestyles.(Helseth et al., 1999)
The efficacy of clinic-based approaches to increasing PA is equivocal, with some studies
indicating positive results,(Eaton and Menard, 1998) but the majority reporting lack of benefit.
(Bull et al., 1999, Goldstein et al., 1999, Walsh et al., 1999) More recent studies linking brief
primary care based advice/counseling with referrals to phone-based counseling by activity
specialists have demonstrated substantial promise, with positive effects on potential
determinants of PA(van Sluijs et al., 2005), on short-term increases in PA(Harrison et al.,
2005, Pinto et al., 2005b), sustained increases in PA, and on health related quality of life
(Anderson et al., 2005b) and functioning(Kerse et al., 2005). However, approaches to
increasing PA that start in the clinic are relatively expensive, difficult to implement in busy
practice settings, and have limited reach to some patient populations.

Population based approaches may be a more effective and efficient strategy to increase levels
of PA in adults. A recent review of the literature suggests that home-based and group-based
interventions increase activity in the short-term, and supports the hypothesis that community
based interventions may be viable alternatives to clinic based approaches.(Van der Bij et al.,
2002) With a few exceptions(Castro et al., 2001, McAuley et al., 2007), most intervention
efforts have remained focused on PA initiation (Pinto et al., 2005a, Motl et al., 2005, Rejeski
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et al., 2005, Stewart et al., 2001b, Ackermann et al., 2005, Morgan, 2005, Cyarto et al.,
2004, Leveille et al., 1998, Stewart et al., 1998, Harrison et al., 2005, Kerse et al., 2005) and
a greater emphasis on maintenance of increased PA levels is needed, as ongoing participation
in PA is necessary to sustain health benefits. More programs are needed for older adults that
incorporate moderate intensity PA and are simple, convenient to engage in, relatively
inexpensive, and noncompetitive .(King et al., 2000)

We address these issues by evaluating the efficacy of a population-based approach to promoting
PA maintenance among currently active older adults whose baseline level of activity
represented an increase within the past year. Participants randomized into the intervention were
offered an interactive telephone and mail-based physical activity support program. Moreover,
focusing on this group allows us to intervene with individuals at a point in their life-course
when the prevention of disease onset and slowdown in the pace of disease progression can
often be achieved through primary and secondary prevention.(Knowler et al., 2002, Hansson
et al., 1998) Participants were recruited as inclusively as possible from membership in a health
plan in order to maximize the generalizability of findings. Our primary goal was to assess the
extent to which the intervention would help participants maintain the level of activity they
reported at baseline, over a period of two years. We present here the primary and secondary
outcomes at the six-month follow-up point and intervention participation data.

The analyses of physical activity at 6 months were conducted after study recruitment was
completed so that neither the sample size, the assignment of participants to study groups, nor
the manner in which the intervention was delivered could possibly be influenced by knowledge
of the short term impact of the intervention on physical activity. Moreover, the outcomes
examined are independent of the overall study outcomes at 24 months. Thus what we present
here are not interim analyses, even though intervention and follow-up measurements were
ongoing at the time they were conducted.

Hypothesis 1
Intervention group participants will maintain kcal expenditure from baseline to 6 months,
relative to a drop in kcal expenditure among the usual care comparison group.

Hypothesis 2
PA maintenance at 6 months will be higher among intervention group participants than among
those in the usual care group

Methods
Target Population

The study was conducted among 50−70 year old members of one large managed care
organization (HealthPartners) in the Minneapolis/St. Paul metropolitan area.

Eligibility, Sampling, and Recruitment
We used health plan administrative records to identify members who were ages 50 through 70
and had been enrolled in the health plan for at least 11 of the 12 months prior to screening for
study eligibility. Among those meeting the enrollment criteria, those who shared a household
with an enrolled participant, those with a modified Charlson comorbidity score > 3 (a standard
index of comorbidity calculated using prior year diagnoses of a broad range of serious medical
conditions),(Rush et al., 2000, Charlson et al., 1994) as well as those who had diagnoses of
coronary heart disease (CHD), congestive heart failure (CHF), atrial or ventricular arrhythmias,
cardiac arrest, or had an implantable defribillator were excluded. Members who reported that
they were currently accumulating at least 30 minutes of moderate or vigorous PA a day at least
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2 days per week on average over the past four weeks, and had increased to this level of PA
within the past 12 months, no matter whether on their own or through a program, were
considered study eligible. The minimum of two days per week of moderate intensity PA is a
clinically relevant cutoff, since regular PA at this level has been shown to generate significant
improvements in functional capacity, fasting insulin levels, and other health-related variables
(Bouchard et al., 1994, Haskell, 1994, Irwin et al., 2000) and to reduce risk of Type 2 diabetes
in women.(Hu et al., 1999)

Recruitment was initiated through a direct mailing procedure, supplemented by “self referral”
recruitment, facilitated through study advertisement. Direct mailings were sent to random
samples of age-eligible health plan members not meeting the exclusion criteria. The mailings
assessed their interest in study participation, and included brief screening questions about their
current level of physical activity. Interested members were asked to complete the brief screener
and return to us in business reply envelopes. Eligible members were contacted by telephone
to confirm their interest in study participation and to conduct an initial consent discussion.
Following this discussion, consent forms were mailed to interested individuals who were asked
to read, sign, and return a consent form. When completed consent forms were received a
baseline telephone interview was scheduled with the participant, upon completion of which
the subject was randomized to either the treatment or control condition.

Brief advertisements for the study were included in one issue of a regular, quarterly mailing
sent to all HealthPartners members, as well as on the HealthPartners website. E-mail
advertising of the study was conducted in several large employer groups that purchase health
insurance from HealthPartners. Advertisements included basic information about the study,
age and physical activity eligibility criteria and a phone number that they used to contact study
personnel. Individuals contacting this number were screened by phone to determine their
eligibility with respect to their physical activity and their health status. Those found eligible
were engaged in a brief consent discussion and proceeded through the enrollment process in
the same manner as those recruited by direct mail. Including a pilot phase running from
September 2004 through November 2004, recruitment occurred over 15 months, ending in
December of 2005.

Design
We randomized N=1,049 subjects (1:1) to either the PA treatment condition (KAM) or a usual
care control group (UC). Participants were randomized by the study coordinator as they
enrolled according to a schedule pre-determined by the study statistician and unobservable to
the staff conducting randomization, based on a random number table embedded in the backend
of the recruitment tracking database. Blocks of 20 were used to maintain study arm balance
throughout the recruitment period. Participants in both groups self-reported their physical
activity levels at baseline and at 6, 12 and 24 month follow-ups so that the primary study
outcomes, absolute level of physical activity expressed as kcal/wk of energy expenditure and
maintenance of physical activity levels relative to baseline, could be assessed over the course
of the two years following baseline. Study group assignment was not revealed to the phone
interviewers collecting the self-report data.

KAM Intervention Description
Participants randomized into the intervention were offered an interactive telephone and mail-
based physical activity support program. The intervention was based primarily on the principles
of Bandura's Social Cognitive Theory (SCT).(Bandura, 1986, Bandura, 2004) and relapse
prevention theory.(Marlatt and Gordon, 1985) Because the focus of the intervention was on
maintenance as opposed to initiation, intervention strategies were weighted heavily toward
self-management, including cognitive (goal setting, identification of barriers and problem
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solving), behavioral (self-monitoring through use of pedometers & log-books, use of
environmental cues), and environmental (phone coach support, development and leverage of
social support) strategies. The core component of the intervention is a seven session course
delivered over the phone by activity coaches with a background in exercise science and training
in behavior change theory.

Following completion of the course, participants receive monthly follow-up calls for the
remainder of the first year of study participation and then bi-monthly calls for the second year.
Additional intervention components include motivational campaigns and a lending library of
physical activity resources. This report focuses on the core 7 session course; subsequent reports
of 12- and 24-month outcomes will describe the other intervention components in detail.

After randomization, intervention participants were invited to attend an in-person group
orientation session to meet their activity coach and other study staff, to review the study goals
and materials and to discuss the intervention process. Sessions were held about once a month
and everyone who attended the session received a copy of the course workbook, a 52 week log
book for monitoring activity and recording goals, a t-shirt with the study logo and a Yamax
pedometer. Those who were unable to attend an in-person orientation received the information
over the phone and the course materials were mailed.

Each course workbook session included topics to be covered during the phone coaching
session, instructional material, assignments for participants to work through on their own and
goal setting. Participants were encouraged to use their pedometer to monitor their physical
activity, however, they could also choose to self-monitor their physical activity in whatever
way would be useful to them (e.g., minutes, miles). Course session topics included: the benefits
of physical activity; goal setting and the development of an action plan; a discussion of types
of physical activity and exercise; overcoming barriers to physical activity, problem solving
and enhancing self-efficacy; social support; healthy eating; relapse prevention; and developing
an action plan for long term maintenance.

The sessions were scheduled at the participant's convenience, designed to last about 20 minutes,
to take place about twice a month and to be personalized for each participant based on their
current physical activity level, physical activity goals and any barriers they were experiencing,
including injury or health limitations. Participants received the same set of core intervention
materials, however, they were occasionally sent supplementary materials to support their
physical activity goals (e.g., information on strength training, classes in their local community).
Additionally, in fewer than ten cases, a participant's physician was consulted to ensure that it
was safe to continue taking part in the intervention.

The course sessions were set up so that goals from the last session were initially reviewed along
with any questions or concerns about previous topics. Then the topic of the session along with
the accompanying homework was discussed. Activity coaches provided feedback and
encouragement, helped with problem solving and encouraged the participant to revise their
physical activity goals, if needed.

Measures
All primary and secondary outcome measures were collected during a 45 minute telephone
interview administered prior to randomization (baseline) and 6 months later. Follow-up
interviews were scheduled at the participant's convenience 5 to 7 months post-baseline.
Participant responses were recorded by the interviewer onto an optically scannable form that
was scanned following administration.
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Primary outcomes—The primary outcome measures in these analyses were kilocalories
expended per week on a range of activities (total kcal/wk) and kilocalories expended per week
on a subset of moderate and vigorous activities (moderate kcal/wk), calculated at baseline and
6 months; and maintenance of PA at 6 months relative to baseline (maintenance). Both kcal
expenditure measures were computed using the CHAMPS instrument, designed for use in adult
populations such as this one to assess the self-reported frequency and duration of a range of
common activities and convert these reports into weekly kcal expenditure.(Stewart et al.,
2001a) The CHAMPS instrument has demonstrated acceptable reliability with ICCs for
moderate intensity activities of 0.67, 0.76, and 0.81−0.88 at six months, two weeks, and one
week, respectively. Higher intensity activities demonstrate more modest ICCs of 0.66, 0.62,
and 0.34−0.45 at six months, two weeks, and one week, respectively.(Stewart et al., 2001a,
Cyarto et al., 2006) The instrument has also demonstrated adequate discriminant and construct
validity, correlates well with other measures of physical activity and is sensitive to change.
(Stewart et al., 2001a) Participants were coded as having maintained PA if at 6 months their
moderate kcal expenditure was at least 1500kcal/wk and at least 80% of that expended at
baseline.

Secondary outcomes—PA outcomes at baseline and 6 months assessed whether
participants met CDC/ACSM physical activity recommendations of 30 minutes of moderate
activity 5 or more days per week (moderate); 20 minutes of vigorous activity at least 3 days
per week (vigorous); and moderate or vigorous activity recommendations.(Pate et al., 1995)
Body mass index (BMI; kg/m2) was calculated from baseline and 6 month self-reported height
and weight.

Predictors—Randomly assigned treatment group (KAM n=523, UC n=526) was the sole
predictor in the primary and secondary efficacy analyses. Additional analyses among
intervention participants assessed whether amount of participation in the KAM intervention
was associated with physical activity levels or maintenance. Two predictors indicated whether
participants were early completers, having completed 0−6 (n=315) or all 7 (n=208) KAM
sessions prior to the 6 month follow-up; or had completed 1−4 (n=119) or 5−7 (n=365) KAM
sessions by this time.

Analysis plan
Preliminary examination of the kcal expenditure measures at baseline and 6 months revealed
outlying observations at each time point. Kcal expenditure observations greater than 5 standard
deviations from the median at each time point were excluded from the analyses (total kcal n=3
at baseline, n=2 at 6 months; moderate kcal n=4 at baseline, n=4 at 6 months). Kcal and
maintenance outcomes were missing at 6 months from n= 35 control and n=28 intervention
participants who did not complete the 6 month survey, p=.38.

We used a general linear mixed model regression (time within participant, unspecified
covariance structure, restricted maximum likelihood estimation) to test the hypothesis that
KAM participants maintained kcal expenditure from baseline to 6 months, relative to a drop
in kcal expenditure among the UC participants. Total and moderate kcal were separately
predicted from the time at which kcal was measured (6 months, baseline), which varied within
participants, and randomized treatment group (KAM, UC), which varied across participants.
This intent to treat approach ensured that all available kcal observations, excluding those
greater than 5 SD above median, from all randomized participants were used to estimate model
parameters (n=2031 total kcal observations; n=2028 moderate kcal observations).

The UC group and baseline measurement were the reference categories in the mixed regression
models. The KAM parameter tested whether the KAM and UC groups were different at baseline
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while the 6month parameter tested whether the UC group increased or decreased PA at 6
months relative to baseline. The 6month*KAM interaction parameter tested whether there was
a larger increase, or a smaller decline, in expended kcal/wk from baseline to 6 months among
KAM compared to UC participants, which would point to success of the KAM intervention in
helping participants maintain physical activity.

Sample size was based on that which would be needed to detect a time (24 month vs. baseline
observation) by treatment (KAM vs. UC) interaction at .80 power (two-tailed, alpha = 0.05)
on the total kcal/wk variable in a two group repeated measures ANOVA. We assumed a
common standard deviation of 1500 kcals/wk at each of 4 time points and a first order
autoregressive residual covariance structure. These parameters suggested that N=349 per study
arm would be needed to detect the interaction of primary interest . Assuming non-differential
70% retention across study groups, we recruited N=500 per arm.

Results
Sample Characteristics

With respect to age and race/ethnicity, those who enrolled in the trial were reasonably
representative of the pool of age eligible health plan members from which we recruited, who
were themselves reflective of the local community. Enrollees were age 57 on average, which
is identical to the average age of the pool of potentially eligible respondents in the age range
50 through 70 identified in the health plan. While 94% of study participants self identified as
white, 3% identified as black, 1% as Asian, and 1% as other, mixed-race, or did not answer
this question. Hispanic or Latino participants comprised 2% of enrollees. As is often the case
in behavioral intervention studies, women were more likely to participate than men.
Specifically, while 72% of participants were female, only 49% of the total recruitment pool
was female.

Randomization was successful in creating groups that were similar on numerous demographic
characteristics. Table 1 demonstrates that at baseline the typical participant was about 57 years
old, female, White, overweight(BMI ≥ 25 kg/m2), working full time, and college educated.
Many were participating in another physical activity program and few reported fair or poor
functional health status. The only observed difference between the groups was that fewer KAM
participants self-identified as White (95.6 vs. 92.4%, p<.05).

Primary outcomes by treatment group
The upper half of Table 2 displays for total and moderate kcal the baseline and 6 month means
and standard errors by treatment group as well as the significance of the treatment (KAM vs.
UC), time (6 months vs. baseline) and treatment*time (6 months vs. baseline among KAM vs.
UC) parameters. The proportion who maintained PA at 6 months and the significance of the
treatment effect are also displayed. The lower half of Table 2 displays similar information for
the secondary outcomes, percent meeting ACSM recommendations and mean BMI.

Total kcal expenditure was not different between UC (M=4781) and KAM (M=4643)
participants at baseline, βKAM = −124, t = −0.77, ns. However, total kcal expenditure dropped
markedly between baseline and 6 months among UC participants (M=4108), β6months = −673,
t = −5.19, p<.001, but much less among KAM participants (M=4549), βKAM*6months = 570, t
= 3.11, p<.002. A similar pattern of effects obtained for moderate and vigorous activity.
Moderate kcal expenditure between the UC (M=2898) and KAM (2730) participants was not
significantly different at baseline, βKAM = −160, t = −1.27, ns. Between baseline and 6 months,
UC participants reduced their moderate kcal expenditure (M=2287), β6months = −603, t = −6.09,
p<.001 significantly more than KAM participants (M=2680), βKAM*6months = 544, t = 3.89,
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p<.001 . The intervention also appeared to be effective in helping participants maintain
moderate to vigorous activity. About half of the KAM participants (50.8%) maintained PA at
6 months compared to 36.3% of UC participants (odds ratio 1.81, χ2 = 20.67,p<.0001).

Secondary outcomes by treatment group
The intervention was effective in helping KAM participants increase the number of days per
week on which they engaged in at least 30 minutes of moderate intensity activity. More
participants in the UC (27.8%) than the KAM (21.4%) group engaged in 30 minutes of
moderate activity at least 5 days per week at baseline, bKAM = −.350, t = −2.25, p<.03. The
proportion of UC meeting the ACSM moderate activity criterion remained stable among the
UC participants (28.5%), b6months = .032, t = 0.22, ns, but increased (33.5%) among KAM
participants, bKAM*6months = .604, t = 2.97, p<.004.

The proportion of participants meeting ACSM recommendations for vigorous activity was not
influenced by the intervention. At baseline, 35.0% of UC and 36.7% of KAM participants
reported engaging in 20 minutes of vigorous activity at least 3 days per week, bKAM = .079, t
= 0.55, ns. Both groups reported increases in vigorous activity (UC 42.5%, KAM 47.3%),
b6months = .336, t = 2.53, p<.02, but this increase was not significantly larger among KAM
participants, bKAM*6months = .121, t = 0.65, ns. There were no differences in self-reported BMI
at baseline or 6 months among UC or KAM participants.

Primary outcomes by intervention participation
Ninety two percent (n=484) of participants assigned to the intervention condition completed
at least one phone course session by the six month measurement point. The mean number of
course sessions completed by intervention participants was 5.12 (SE=.10) with 39.8% of
intervention participants completing the 7 session phone course during this time period.
Relative to participants who only completed 1−4 of the phone course sessions (n=119), those
who completed 5−7 sessions (n=365) were older, had lower BMI, were less likely to be
employed full time or report a fair or poor functional health status, and were more likely to
have a 4 year degree. Table 3 shows associations between level of intervention participation
and physical activity and weight outcomes. Participants who completed the 7 session phone
course prior to the 6 month follow-up reported a significantly larger increase in total (p < .006)
and moderate (p<.01) kcal expenditure relative to those who did not complete the phone course.
Course completers also lost significantly more weight (p < .03) compared to those who had
not yet completed the course. Level of course participation was also moderately associated
with physical activity outcomes. Participants who completed 5−7 sessions reported
significantly more increase in total (p<.02) and moderate (p<.005) kcal expenditure between
baseline and 6 months relative to those who had only completed 1−4 sessions at the six month
measurement point. No significant weight change differences were observed between these
two groups of participants.

Discussion
This relatively low intensity telephone and mail-based physical activity maintenance
intervention is one of the first studies to attempt to maintain physical activity levels among
adults ages 50 to 70 years who had recently increased their physical activity in a community
setting. Focusing on maintenance instead of adoption of physical activity, the intervention was
designed to increase the proportion of adults age 50 to 70 years who maintained physical
activity levels in the recommended range. Compared to UC subjects, those who received the
intervention had significantly higher mean energy expenditures (roughly 450 Kcal/week) 6
months after randomization, after adjusting for baseline energy expenditure. The magnitude
of the difference in PA between groups is statistically significant and sufficient to be clinically
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meaningful. We observed modest weight losses that were comparable between intervention
and control subjects. Within the intervention group, those who completed the phone coaching
course lost significantly more weight than those who did not complete the course.

Client satisfaction with the intervention was high with low dropout in both in the intervention
(3.4%) and control (4.8%) groups, indicating that differences observed were unlikely due to
differential drop out, and that the intervention strategy may have wide appeal to eligible adults.

The intervention is based on a theoretical model specifically developed to address issues related
to PA maintenance. This model included consideration of factors that predispose those who
are physically active to quit, including injury, changes in motivational level, lack of
accountability, and lack of encouragement. This model appears to be relatively effective as a
guide for successful intervention strategies, which could be developed for other target groups
of adults and adapted to other behavioral outcomes. By focusing on maintenance of PA, we
intentionally recruited subjects to the study who were at a more advanced stage of change and
who may have been more highly motivated than is typical of participants in prior PA
interventions. By contrast, our use of direct mail recruitment as the first line recruitment
strategy may have reduced the volunteer bias that often results from less proactive, more
traditional recruitment strategies such as use of advertisements. Although we, too, made use
of advertisement and self-referrals as a second line recruitment strategy, only 21% of those
enrolled came to the study through self-referral.

Thus far, only one published randomized controlled study has demonstrated a long-term (2
year) improved activity outcome following a lifestyle intervention approach (versus a
traditional structured exercise approach) to increase PA(Dunn et al., 1999). In this study,
previously sedentary healthy adults effectively increased their lifestyle based PA over the first
6 months of treatment and subsequently maintained this gain over the following 18 months.
This study was limited to middle-aged adults, and participants were required to attend weekly
meetings for the first 16 weeks, then biweekly until week 24. This relatively resource intensive
approach is not likely to meet the cost and penetration criteria for a successful population-based
intervention,(Glasgow et al., 1999) suggesting the need for alternative methods. Telephone-
based counseling is one promising alternative approach with an increasing evidence base(Eakin
et al., 2007). As emphasized earlier, maintaining PA in those already active may be as
important, or more important, than effective interventions to initiate activity in the sedentary.
For this reason, the intervention we report, with its promising short-term results, represents an
important advance in the overall effort to raise levels of PA in the U.S. population. In addition,
while the success of health care providers at increasing physical activity among patient
populations has been mixed, our findings suggest a possible role for health care providers in
maintaining physical activity gains by encouraging continued PA efforts among their currently
active patients through efforts such as verbal support and encouragement and positive role
modeling. Given the time pressure and demands already placed on primary care physicians,
implementing sustainable phone based coaching programs will likely require the development
of parallel support systems, integrated with primary care, but with dedicated staff specially
trained to perform these functions to whom clinicians may refer their patients.(O'Connor and
Pronk, 1998, Pronk and O'Connor, 1997, Pronk et al., 2002a) Examples of attempts to
accomplish this include the work of HealthPartners own Health Behavior Group, and at a
national level, the Green Prescription program in New Zealand.(Kerse et al., 2005) Clearly, at
this point, dissemination research is a logical next step in moving such programs into population
health practice(Eakin et al., 2007), one component of which includes building the business
case for such programs by documenting the costs of behavioral factors such as inactivity and
overweight/obesity.(Pronk et al., 2002b, Pronk et al., 1999, Anderson et al., 2005a, Jeffery et
al., 2003, Martinson et al., 2003, Sherwood et al., 2006)
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The interpretation of the data are limited by several factors. First, the intervention requires
evaluation over longer follow-up periods, which is now underway. Second, generalization of
results to other populations should be done with caution due to the likelihood of self-selection
that is a threat to external validity in most clinical trials, as well as the added potential for self-
selection stemming from the fact that our inclusion criteria required participants to be currently
physically active at an increased level relative to some point in the recent past. Third, although
the intervention appealed to a large number of those eligible to enroll in the study, multiple
strategies are needed to assure the broad population penetration needed to increase overall
population levels of PA. Fourth, it should be noted that the comparisons of subgroup results
within the intervention condition presented in Table 3 are observational, precluding inferences
about causation. Finally, although this was a low-intensity intervention, the costs of it are not
negligible, affordability should be considered for those identified as potential payers, and the
significance of the results will be need to be assessed in the context of a planned cost-
effectiveness analysis, once longer term impact on PA is fully assessed.

Despite these limitations, the results are interesting and have important clinical and public
health implications, because they demonstrate both the practicality and the short-term efficacy
of an intervention specifically designed to maintain PA in those who are already active. It is
likely that the only feasible way to reach national PA goals is to couple interventions that
maintain activity with others that effectively encourage initiation and adoption of PA among
the sedentary. Thus, the demonstration of a promising and conceptually coherent approach to
PA maintenance adds a potentially efficacious strategy to the relatively few proven strategies
already available for increasing PA in the adult population.
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Figure I.
flow of participants through the trial
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Table 1
Participant Characteristics as Mean and Standard Error or Percent by KAM and Usual Care Groups

UC KAM All
N 526 523 1049

age at baseline 57.1(.22) 57.1(.22) 57.1(.16)
female 71.9 72.9 72.4

BMI, kg/m2 27.7(.24) 27.5(.23) 27.6(.17)
White 95.6 92.4* 94.0
Black 2.8 3.8 3.3

American Indian 0.2 0.2 0.2
Asian 0.6 1.2 0.9

Multiple 0.6 1.2 0.9
Other 0.0 0.6 0.3

Unknown 0.2 0.8 0.5
Hispanic / Latino 1.2 2.5 1.8

employed full time 76.6 77.1 76.8
4 year degree or more 65.8 67.7 66.7

participating in another activity program 35.2 34.7 35.0
functional health status fair or poor 5.7 6.7 6.2

(Study conducted in participants recruited from one health plan in Minnesota during 2004 and 2005.)

*
KAM vs. UC, p<.05
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