
T
I
P

A

P
h
p
s
i
t
o
a
e
p
t
fi
f
m
d
p
s
p
a
l
i

D

M
r
l
d
q
s

F
D

P
3

A
©

ranslating Effective Clinic-Based Physical Activity
nterventions into Practice
aul A. Estabrooks, PhD, Russell E. Glasgow, PhD

bstract: An increasing number of studies report on the efficacy of physical activity interventions
conducted in, or in conjunction with, clinical settings. This article reviews the status of the
literature with regard to translation to practice and describes methods that will heighten
the likelihood of translation. In general, few physical activity programs have been designed
for translation, and the diffusion models underlying most reported programs have relied
on an assumption of linear diffusion into practice. However, recent developments are
encouraging and examples are provided of programs that utilize relationship or systems
approaches to translation.
(Am J Prev Med 2006;31(4S):S45–S56) © 2006 American Journal of Preventive Medicine
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romoting physical activity during medical visits
has intuitive appeal. First, medical clinics are
geographically distributed across the nation and

ave a broad reach into the population.1–3 Second,
hysicians are considered credible and objective
ources of health-related information.1 However, there
s little evidence that clinical physical activity interven-
ions are being translated into practice.4 The purpose
f this article is to describe the current state of research
nd clinical practice as it relates to the translation of
vidence-based physical activity recommendations and
rograms conducted in, or in conjunction with, outpa-
ient medical offices. As will be highlighted, research
ndings and guidelines related to the benefits of dif-

erent amounts of physical activity for wellness, weight
anagement, and cardiovascular fitness have been

isseminated broadly. However, promising clinic-based
hysical activity interventions have not achieved the
ame result. We highlight current information on
romising clinic-based physical activity interventions
nd propose models and processes by which the trans-
ation of clinic-based physical activity programs can be
mproved.

issemination of Physical Activity Recommendations

uch has been published on the essential nature of
egular physical activity across the lifespan for psycho-
ogical and physical health during pregnancy, physical
evelopment of children, and sustained health-related
uality of life throughout adulthood and into the
enior years.5–10 These findings have been formulated
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nto a range of recommendations and disseminated,
ost broadly by the U.S. Surgeon General’s report on

hysical Activity and Health.11 As a result of these
ecommendations and additional research find-
ngs,12–14 the promotion of regular physical activity is a
olicy goal of Healthy People 2010.15 In addition, physical
ctivity interventions that can be incorporated into
rimary care have been identified as a high priority
rea for the National Heart, Lung, and Blood Insti-
ute’s Working Group on the Primary Prevention of
ypertension.16 Finally, as with the broad recommen-
ations for primary prevention, secondary prevention
ecommendations for regular physical activity have also
een disseminated broadly.17

urrent Evidence Base for Medical Office-Based
hysical Activity Interventions

he attraction of using medical offices as a location for
hysical activity interventions developed primarily for
wo reasons. First, because of the breadth of the popu-
ation that is served by primary care providers, medical
ffices represent a location to deliver interventions that
ould have a broad public health impact. In fact, a
ecent study suggests that as many as 90% of patients
ould consider participating in a physical activity inter-
ention initiated through a medical office.18 Second,
atients perceive physicians as highly credible sources
f medical information, which extends to physician-
elivered prescriptions for physical activity.19 Based on

hese tenets, clinical interventions have focused primar-
ly on physician counseling as the channel for physical
ctivity promotion.19–24 However, the U.S. Preventive
ervices Task Force (USPSTF) reported that there is
nconclusive support for the effectiveness of this ap-
roach.24 It is important to note that the USPSTF did

ot recommend against physical activity counseling,

S450749-3797/06/$–see front matter
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ather they concluded that at the time of the review
here was insufficient evidence to make a conclusive
ecommendation. In contrast, there is strong evidence
hat community interventions that include social sup-
ort and individually tailored health behavior–change
rograms can lead to increased participation in physi-
al activity.25

Coupling recent research with the USPSTF findings
f inconclusive evidence for physician counseling alone
upports the need for a more-comprehensive model for
hysical activity promotion delivered in clinical settings
hat moves beyond the exclusive domain of physician–
atient interactions. Specifically, there is good evidence
hat physical activity promotion initiated and/or sup-
orted by healthcare clinics can be effective, but it is
ecessary to understand that:

1) Physicians’ intervention activity can be reduced to
a short period of time, less than 3 minutes in some
cases, and still demonstrate an effect,26,27 but most
primary care physicians do not have even this
much time.

2) Sharing the load of intervention activities can be
accomplished by health educators, community per-
sonnel, or other clinical staff.26–29

3) Tailored interventions that include a focus and
input from the patient during the development of
a personal action plan that includes collaborative
goal setting, strategies to overcome barriers, and
monitoring progress are more effective than ge-
neric prescriptions of activities.26–28,30

4) Simply asking about and advising increased physi-
cal activity will not lead to sustained behavior

igure 1. A schematic to direct effective physical activity pro
change.26,30,31 v

46 American Journal of Preventive Medicine, Volume 31, Num
5) A promising path to improve the maintenance of
intervention effects is the integration of counseling
with community opportunities for physical activity
support.25–27,32,33

A’s of Behavior Change

ach of these conclusions related to effective clinical
hysical activity interventions can be operationalized
sing the 5A’s behavior-change schematic that was

nitially developed to assist in clinic-based smoking-
essation programs34 and, more recently, has been
pplied to physical activity promotion.20,26,35 This sche-
atic (Figure 1) represents a useful tool for planning

ntervention timing, content, and delivery agent
eeded for each intervention component. The sche-
atic includes: (1) assessing physical activity status,

bility, and readiness to change; (2) providing advice
n possible changes relative to personalized benefits
nd recommended guidelines; (3) collaboratively
greeing with a patient on a plan of action and identi-
ying personal barriers to the plan; (4) assisting partic-
pants in the identification of strategies to overcome
ersonal barriers to behavior change; and (5) arrang-

ng for follow-up assessment, feedback, and support.35

It is clear that under the circumstances and condi-
ions that currently prevail in the U.S. healthcare
ystem, it is simply not possible for the average clinician
o implement all or even most of the 5A’s strategies for
atient support recommended above. As documented
y Stange et al.36 and Yarnell et al.,37 the primary care
hysician is faced with an impossible task of accom-
lishing all the currently recommended care and pre-

n in a primary care setting.
entive procedures in a 10- to 15-minute visit, let alone

ber 4S www.ajpm-online.net
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dding physical activity counseling. In particular, the
ritically important fourth and fifth A’s (Assist and
rrange) are the most challenging to conduct in the
sual primary care setting38 by the physician, who is

aced with a multitude of competing demands.39 Even
he researchers of well-designed studies that effectively
mplemented the majority of the 5A’s content via the
hysician highlight the limitation of the intensity of the

ntervention for generalizability or use in standard
are.30

ecent Clinical Trials Using 5A’s Components

hree notable trials have been published on clinic-
ased physical activity interventions since the comple-
ion of the USPSTF report that each used multiple
omponents of the 5A’s in an attempt to improve on
revious physician counseling interventions (Table 1).
hese studies were selected for review because they
eflect a range of physician involvement within success-
ul medical office-based interventions and were not
ncluded in the USPSTF review. Petrella and associ-
tes30 determined the effectiveness of the Step Test
xercise Prescription (STEP) intervention. STEP was a
hysician-led goal-setting intervention that included
ssessment of participant fitness level, development of a
ailored physical activity program, participant self-

onitoring and quarterly follow-up with the partici-
ants’ physician, where feedback on progress and new
oals were provided. The comparison condition in the
TEP trial included generic physician instruction on
eneral guidelines for physical activity. The researchers
ound that STEP participants significantly improved
ardiovascular fitness when compared to control par-
icipants. This difference was sustained at 6 and 12

onths after introduction of the intervention. The
ime spent on physical activity counseling was also
ignificantly higher for participants in the STEP inter-
ention (about 11 minutes per session) when compared
o generic counseling (about 7 minutes30). In this trial,
he physician was responsible for assessing, advising,
sking, assisting, and arranging for follow-up—all of the
A’s. In their conclusions, the authors suggest that this
odel may not be replicable in a typical clinic, but also

hat the intensity of the intervention may be necessary
o produce meaningful improvement.

Similar to Petrella et al.,30 Pinto et al.26 also com-
ined and compared a traditional physician counseling

ntervention with a more-intensive tailored interven-
ion. This study was designed explicitly using the 5A’s.
hysicians provided basic assessment and advice while
he health educators completed each of the 5A’s across

ultiple contact times. The health educator–delivered
ntervention included a tailored behavioral interven-
ion (based on stages of change) delivered via three
ace-to-face meetings, a physical activity prescription

ased on readiness to change, 12 counseling telephone o

ctober 2006
alls averaging 10 to 15 minutes each, and 12 mailed tip
heets—all delivered over a 6-month period. After 3
onths of intervention, participants who received the

hysician advice plus health educator follow-up signif-
cantly increased their weekly physical activity by ap-
roximately 1 hour per week when compared to the
dvice-only controls. This change was sustained for 6
onths after initiation of the intervention.26

Finally, Ackermann and colleagues27 leveraged com-
unity resources as a follow-up to physician counseling

or physical activity. In their trial, 31 primary care
roviders were randomized to a “provider prompt for
hysical activity” intervention or a “provider prompt for
obacco” control condition. Physicians in the physical
ctivity condition were provided with an assessment
ard at the time of the visit that indicated if the patient
as appropriate for physical activity advice. Those de-

ermined to be appropriate also received a physician
ecommendation to add physical activity to their life-
tyle and a detailed physical activity resource guide for
heir area. The physical activity intervention signifi-
antly increased physical activity advice provided by the
hysicians and patient reports of regular exercise when
ompared to tobacco controls.27 In this case, research
ssistants completed the assessment while the physi-
ian’s role was simply that of advising patients to be
ore active and providing modest assistance to help

atients achieve general goals. The remainder of the
A’s were left to the patient to discover through com-
unity resources. An interesting, but unreported, ques-

ion related to the study outcomes is if the physical
ctivity intervention decreased physician attention to
essation of tobacco use.

ack of Evidence That Promising Clinic-Based
nterventions Are Translated Into Practice

ranslation of research into practice can be defined as
he uptake, implementation, and sustainability of re-
earch findings within standard care. This brief review
f recent studies, the USPSTF review, and Community
uide findings suggest that there is evidence that med-

cal office-based physical activity interventions can lead
o successful behavior change when applied in a man-
er that consistently implements the 5A’s of behavior-
hange counseling. As such, there is a need to achieve
ranslation of these programs into practice. In spite of
he promising advances in clinic-based physical activity
nterventions, there is little evidence that this research
s being translated into practice.40 A number of authors
ave suggested that it may be that the process by which
romising or evidence-based interventions are typically

dentified might, in fact, itself inhibit the ability to
ranslate those interventions into practice.41,42 For ex-
mple, a recent article that described the dissemination

f innovations in healthcare suggested that there is a

Am J Prev Med 2006;31(4S) S47



Table 1. Applying the 5A’s model to recent clinical PA interventions

Strategy Study Who What Where When How

Assess Petrellaa

(2003)30
Physician Step test to determine fitness level Exam room During visit with physician Patients stepped up and down two

small steps 20 times
Pinto (2005)26 Research staff

and
physician

7-day PA recall Clinic and
exam room

Prior to and during visit
with physician

Interview method

Ackermann
(2005)27

Research staff Prompt card and PACE scale Waiting room Prior to visit with
physician

PACE and prompt card
completion facilitated by
research staff

Estabrooks
(2005)40

Front-desk
staff

Patient PA self-assessment card Waiting room Provided with regular
patient sign-in forms

Patients receive card with single
yes/no question related to
regular PA

Advise Petrellaa

(2003)30
Physician Advice based on patient heart rate

during step test
Exam room During visit with physician Patients were provided with

tailored exercise prescription
based on current rate and
fitness level

Pinto (2005)26 Physician Advice on CDC/ACSM PA guidelines Exam room During a supplemental
visit with physician

Focused on providing advice on
the amount and intensity of PA
that should be completed by
patients

Ackermann
(2005)27

Physician Preprinted prescription for PA and
comprehensive PA resource guide

Exam room During visit with physician Physician reinforces prescription
and advises patient to contact
community exercise site

Estabrooks
(2005)48

Physician Referral card and tip sheet Exam room During visit with physician Patient PA self-assessment
provided physician prior to
interacting with the patient. If
not meeting PA
recommendations then
physician refers to PA program

Agree Petrellaa

(2003)30
Physician Not described Not described Not described Not described

Pinto (2005)26 Health
educator

Face-to-face counseling session Not described Following physician
encounter

Stage-of-change-based intervention
strategies that include specific
goal setting

Ackermann
(2005)27

Community
resources

Left to participant to determine with
assistance from community
resources

Community At discretion of patient Patient encouraged to contact
community exercise site

Estabrooks
(2005)40

Health
educator

Developed personalized action plan Clinic
conference
room

Within 1 month of
physician encounter

Patients worked with health
educator to set appropriate goal
for PA

Assist Petrellaa

(2003)30
Physician Provision of information on resources

for PA and provided self-
monitoring resources

Clinic During visit Not described

Pinto (2005)26 Health
educator

Additional face-to-face counseling
sessions and introduction of 10–15-
minute counseling telephone calls

Calls delivered
to patient
homes

Multiple contacts spread
over a 6-month period

Patient assistance is provided
based on stage-of-change–
matched intervention material

(continued on next page)
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Table 1. (continued)

Strategy Study Who What Where When How

Ackermann
(2005)27

Community
resources

Left to participant to determine with
assistance from community
resources

Community At discretion of patient Patient encouraged to contact
community exercise site

Estabrooks
(2005)40

Health
educator

Developed personalized action plan Clinic
conference
room

During initial group visit Patients use peer sharing and
interaction with health educator
to identify potential obstacles
and strategies to overcome
them

Arrange Petrellaa

(2003)30
Physician Follow-up step tests Exam room 3, 6, and 12 months

following the initial visit
Physician repeats testing and

provides modified PA plans for
patient

Pinto (2005)26 Health
educator

Additional face-to-face counseling
sessions and introduction of 10–15-
minute counseling telephone calls

Calls delivered
to patients
homes

Multiple contacts spread
over a 6-month period

Patient assistance is provided
based on goal attainment and
stage of change matched
intervention material

Ackermann
(2005)27

Community
resources

Left to participant to determine with
assistance from community
resources

Community At discretion of patient Patient encouraged to work with
community exercise site

Estabrooks
(2005)40

Health
educator

Revision of personal action plan Clinic
conference
room and
call to
patients
homes

One and 3 months
following baseline
assessment

Patient revises plan during a
second group visit with health
educator and a follow-up
telephone counseling session

aPetrella (2003)30: As only a single intervention visit with the physician that lasted 3 to 5 minutes, we chose to characterize physician involvement in only the “advise” column here, but it should
be noted that physicians were trained on the 5A’s model.
ACSM, American College of Sports Medicine; CDC, Centers for Disease Control and Prevention; PA, physical activity; PACE, Patient-Based Assessment and Counseling for Exercise.
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aucity of information related to how a new interven-
ion fits within the variety of medical clinics,43 and
reen pondered, “Where did the field get the idea that
vidence of an intervention’s efficacy from carefully
ontrolled trials could be generalized as THE best
ractice for widely varied populations and settings?”44

Most research projects do not reflect on the basic five
haracteristics of an intervention that will heighten the
ikelihood of adoption in clinical settings.43,45 First, new
nterventions should be able to demonstrate a relative
dvantage over standard care. As such, intervention
tudies with no treatment or artificial controls are less
ikely to have information necessary for a practitioner
o decide to adopt the innovation. Intervention advan-
age relative to cost and need for reimbursement is
mportant information, necessary for the future uptake
f interventions. Second, interventions need to demon-
trate the degree to which they are compatible with
xisting values, past experiences, and the needs of the
rganizations that are ultimately targeted to deliver the

ntervention in practice. Third, the complexity of an
ntervention related to the level of difficulty associated
ith understanding and delivering it will influence

ranslation. Fourth, interventions need to be “trialable”
r have the ability to be tested easily on a limited basis.
ifth, the results of the intervention must be visible to
hose who will ultimately adopt and deliver the
rogram.43,45

Recent clinic-based physical activity intervention re-
earch has provided evidence on relative advantage over
nd above simple physician advice for physical activity.26,30

imilarly, results of these intervention studies include
bservable changes in physical activity.19,24,28,46–48 Yet,
here is very little information related to the compatibility
f interventions within primary care settings, the trialabil-

ty, or if the level of complexity is too high for large-scale
ranslation.

An additional and related challenge to the translation
f medical office-based physical activity interventions into
ractice is lack of information available on the external
alidity of most studies.4 This lack of information ties
irectly to the paucity of evidence that interventions are
eveloped that are compatible with the systems where
hey are ultimately intended to be implemented. Glasgow
nd colleagues4 reviewed the extent to which physical
ctivity, nutrition, and smoking cessation intervention
tudies collected and reported on data related to internal
nd external validity. The RE-AIM planning and evalua-
ion framework was used as a template to structure the
eview and includes the following components: (1) the
each of the intervention—percent and representative-
ess of participants; (2) the efficacy or effectiveness of the

ntervention to promote health behavior change, im-
roved quality of life, and avoid unintended negative
onsequences; (3) the adoption or proportion of clinical
ettings that agree to deliver the intervention and their

epresentativeness to the target population of settings; s

50 American Journal of Preventive Medicine, Volume 31, Num
4) the implementation of the intervention based on
tudy protocol and associated costs; and (5) the mainte-
ance of physical activity at the individual level and the
ustainability of delivery at the clinic level. They found
hat a low proportion of studies report on external validity
imensions, such as the representativeness of the sample

o the target population, the proportion of settings that
gree to deliver the intervention, and the likelihood for
rganizational sustainability. They concluded that there is
large cumulative imbalance in researchers’ attention to

nternal versus external validity and that those concerned
ith the translation of their results should report more
onsistently on RE-AIM dimensions that target external
alidity.4

odels of Research Translation

he short history of efforts to translate physical activity
esearch programs into practice closely parallels that of
he dissemination of evidence-based healthcare prac-
ices in general.49–51 Best et al.,51 in their White Paper
ocument for the National Cancer Institute of Canada
NCIC) working group on “Research Translation and
nowledge Integration,” outlined and discussed three
ifferent stages and historical approaches to knowledge
ranslation that apply quite well to physical activity.

inear models of translation. The first approach,
hich predominated from 1960 to the mid-1990s, they

erm linear (diffusion) models. The key assumptions in
his model are that knowledge is a product; that it is
eneralizable across contexts; that it is a logical process;
nd that if researchers publish their results, then clini-
ians and decision makers would naturally read and
dopt efficacious programs. This linear diffusion model
as not worked well for any area of science52,53 and results
rimarily in dissemination of intervention information

rom one research group to other research groups. How-
ver, a positive example, The Cancer Control PLANET
Plan, Link, Act, Network with Evidence-based Tools)
ebsite, provides an updated version of the linear diffu-

ion model (http://cancercontrolplanet.cancer.gov),
here researchers can place the description and content
f their interventions, and practitioners are encouraged
o find appropriate research-tested interventions. Unlike
raditional linear diffusion, the content provided on the
LANET website does report on many of the issues
elevant to broader dissemination and outreaches to
ractitioners.

elationship models of translation. Best et al.51 identi-
ed and termed relationship models as a second wave

n translational efforts. Relationship models have re-
eived increasing attention from the mid-1990s to the
resent, although they have their roots in much earlier
ork on patient-centered counseling and community-
ased participatory or action research.54 The key as-

umptions that underlie such partnership or “knowl-

ber 4S www.ajpm-online.net
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dge exchange” approaches are that knowledge comes
rom multiple sources—research and practice; that the
ey translational processes are interpersonal and in-
olve social relationships; and that translation partner-
hips are most successful if they are collaborative.

An example of the relationship approach is the
obert Wood Johnson Foundation–supported Active

or Life project. This national program is funding nine
ifferent organizations across the United States to
mploy their choice of one of two evidence-based
hysical activity programs for older adults,55–58 and—in
artnership with program developers—to determine
he effectiveness of these programs when delivered in
ractice. This model is based on the assumption that
elivery organizations will bring practical knowledge
rom the field on the methods to best apply the physical
ctivity interventions into practice. The program devel-
pers bring a different knowledge—the research exper-
ise to identify effective intervention strategies and to
nsure treatment fidelity. Across the implementation of
he evidence-based programs in these organizations,
ngoing communication between practice representa-
ives and program developers allowed for a successful
emonstration of effectiveness.59

ystems models of translation. The final “systems
odel” of research translation is just starting to be

mplemented, according to the NCIC working group
uthors. They feel that the key concept to this approach
s of knowledge integration, and the key assumptions to
his systems model are that transfer is above all contex-
ual, and tied to priorities and culture. This evolving

odel also assumes that relationships are critical, but
ust be understood from a multilevel systems perspec-

ive. Although this model has not yet been widely
pplied, it has great potential to incorporate the con-
ributions of the earlier models and also to fill gaps by
ocusing attention on issues not included in the earlier

igure 2. Simplified systems model of physical activity transla
odels. The systems model is more comprehensive and a

ctober 2006
nherently transdisciplinary. It is consistent with social-
cologic models of health behavior and has implica-
ions for the nature of the evidence considered. The
ystems model posits that (1) knowledge integration
epends heavily on the context; and (2) strategies for
ranslation will be different at the individual, organiza-
ional, and broader network levels.

A multilevel systems approach (Figure 2) to transla-
ion is helpful because it underlines the importance of
ontext. Physical activity programs take place, and
atients participate (or decline to do so) under a
omplex and interacting set of social, medical, eco-
omic, family, physical, and behavioral conditions.
hinking broadly, using a systems approach to consider
rograms and patients in context offers great promise
o enhance our understanding, explain apparently dis-
ordant findings, and ultimately succeed in the appli-
ation of research findings in practice contexts.

Space does not permit a detailed discussion, but a
ertile area for future research and translation sug-
ested by a systems approach concerns the effects of
nd interfaces of physical activity programs with policy.
ealth policies can affect all stages of physical activity
rogram translation and substantially alter participa-
ion rates and effects. Policy can also have large impacts
n adoption (e.g., clinics or physicians will consider a
rogram based on whether or not they are reim-
ursed); implementation (e.g., what gets measured,
eported, and considered—such as pay for guidelines
erformance); and sustainability (if program goals are
ot aligned with policy and organization contexts, the
rogram is unlikely to be continued). To date, there
ave been relatively few reports on the interface of
ealth policies and physical activity. With increased
mphasis on healthy communities and healthy environ-
ents,60 we look forward to more reports on the impact

research.
nd moderating effects of health policies.

Am J Prev Med 2006;31(4S) S51
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ove More: An Example of a Multilevel Systems
pproach to Translation

trial was recently completed that utilized a multilev-
led systems approach to heighten the likelihood of
ystem uptake, implementation, and sustainability of
he intervention.40,61 Figure 3 depicts the application of

systems model to the development, testing, and
ranslation of Move More, a medical office-based team
uilding physical activity intervention (see Table 1 and
stabrooks et al.40 for the Move More application of the
A’s).
The targeted delivery sites for Move More were

rimary care clinics housed with Kaiser Permanente
olorado. Kaiser Permanente Colorado (KPCO) is a
roup model, closed panel, nonprofit health mainte-
ance organization providing integrated healthcare
ervices to approximately 430,000 members. KPCO has
fully integrated computerized medical record system

n the patient-care arena, that in addition to patient
harts, includes scheduling functions, coding capabili-
ies (i.e., what a visit was for), and payment structure—
ll important issues when developing new program
ontent. KPCO currently has over 270 primary care
hysicians in 16 separate ambulatory medical offices
pread geographically across the greater metropolitan
rea of Denver. Each clinic has a physician in charge
PIC) and medical office manager (MOA) who have
ontrol over space use, office staff time and activities,
nd programmatic decision making for their clinic.
PCO also includes a prevention department that
mploys health educators, weight-management special-
sts, and dietitians who deliver programs across KPCO

igure 3. Application of simplified systems model to physica
IC, physician in charge; MOA, medical office manager.
linics. i

52 American Journal of Preventive Medicine, Volume 31, Num
A team-building intervention based on the concep-
ual model developed by Carron and Spink62 to apply
he principles of group dynamics to physical activity
romotion was used as a template to identify the
ppropriate evidence-based properties of Move More.
he conceptual model provides a number of principles

hat can be used to improve group cohesion and
dherence to physical activity. The principles include
eveloping a sense of group distinctiveness; targeting
orms through group goal setting; composing groups
f individuals within geographic proximity of one an-
ther; and fostering ongoing group interactions and
ommunication to provide feedback, information shar-
ng, and collective problem solving. These principles
re the foundation for a number of physical activity
nterventions that demonstrated efficacy when tested
sing randomized controlled trials with a variety of
amples.62–67

The broader health policy and cultural context of
PCO facilitated the project’s completion. Specifically,

he chief of preventive medicine identified a need to
rovide patients with support to improve physical activ-

ty that was similar to the organizational structures in
lace to promote healthful eating and smoking cessa-
ion. This resulted in development of a physical activity
ask force that included representation from the pre-
ention department leadership and family medicine.
ealth educators who were targeted to ultimately de-

iver physical activity counseling and who had experi-
nce utilizing the electronic medical record for coding
nd scheduling were included in the task force. Finally,
he PIC and MOA from a KPCO clinic who were

ity intervention research.
l activ
nterested in being a pilot site for a physical activity

ber 4S www.ajpm-online.net
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romotion intervention participated as regular mem-
ers of the task force. Concurrent with the develop-
ent of the physical activity task force, Kaiser Perma-

ente National adopted a mission to support members
n participating in regular physical activity and health-
ul eating.

One of the first decisions of the task force was to
dopt a group-based model for physical activity promo-
ion. The decision was made in part because of evi-
ence documenting the efficacy of such physical activ-

ty interventions and in part because of the
nderstanding of the contextual issue that limited
esources would not allow for one-on-one counseling
pportunities. Ultimately, the Move More intervention
as developed as two 2-hour small-group sessions,

paced 1 month apart, followed by a single supportive
elephone counseling session 2 months later. It was
eveloped to ensure that all of the critical intervention
lements were addressed (Figure 3). The task force
greed that the success of the program could be
mproved through the process of physician counseling
n physical activity. However, given numerous compet-

ng demands and logistical challenges, rather than
ompleting training on appropriate counseling styles,
hysicians were simply instructed to determine the
hysical activity level of a patient (via patient self-report
ard) and refer them to a physical activity program.
ealth educators then completed proactive outreach

ecruitment calls to all referred patients.
With the program developed and ready for testing,

PCO leadership was involved in the discussion of
utcome information that would be necessary to take
ove More to scale, across the region and at multiple

linics. KPCO leadership identified two critical ques-
ions that needed to be answered to allow for wide
pplication of the program. First, is the program better
han providing patients with self-help materials that are
urrently available at KPCO? Second, does the program
elp patients to sustain behavior change even after the
rogram is complete?
To make the research design appropriate to the

rganizational question, a practical controlled trial
pproach was adopted.41 The 115 patients who received
referral to increase their physical activity were ran-

omized to receive Move More or a standard care
hysical activity self-help kit. Patients in the control
roup received the content via mail in the form of:
1) a letter from their physician, (2) a personal action
lan workbook, and (3) materials on local resources for
hysical activity. Multivariate analyses of variance indi-
ated a significant time effect at follow-up. By three
onths, all participants, regardless of condition, in-

reased weekly minutes of moderate physical activity up
o approximately 115 minutes. However, at six months
ost-intervention, patients in the control group were
articipating in approximately 40 minutes per week,

ompared to approximately 140 minutes per week for p

ctober 2006
atients who participated in Move More—a difference
hat was statistically significant. In addition, participant
haracteristics were compared to the population char-
cteristics of the census tracts that surrounded the
ntervention clinic and demonstrated good ethnic rep-
esentation (approximately 25% African American and
5% Latino). Study participants were slightly older and
ore likely to be female (60%) than the general

ensus-tract population. Based on findings of the prac-
ical controlled trial, the process to implement Move

ore throughout the region is well underway. In
ddition, space and resources have been secured to
xpand program delivery to four clinics over the next
uarter.
Move More explicitly addressed KPCO system prior-

ties, culture, and context by using an integrated sys-
ems research model, as summarized in Figure 3.
hrough the KPCO physical activity task force, research
vidence was integrated with tacit knowledge of system
esources, structure, and policies to inform organiza-
ional decision making. Issues beyond simply changing
hysical activity, such as facility scheduling, coding in
he electronic medical record, resource availability, and
ost of delivery were addressed to ensure the ability to
ustain Move More once the formal research study was
omplete. Finally, Move More was integrated into
PCO practice because it was built to fit a managed
are system, it demonstrated relative advantage over
tandard care, and it identified early the necessary
nformation and resource constraints.

ssues of Cost and Generalizability

ome obvious questions arise about the cost and gen-
ralizability of Move More. These are typically the most
requent concerns that potential adopters have about
ealth-promotion programs: what does it cost and will it
ork here? Usually, a decision maker is concerned
bout the costs to their organization in the short-run,
ather than the total “societal costs” of a program.43,68

uch information should include both the direct and
ndirect costs of recruitment of participants, program

aterials, equipment, and staff to deliver the pro-
ram.69 The intent is to estimate the “replication or
urchase costs” and, therefore, costs of delivering the
rogram in a different setting.70,71 Two caveats are in
rder here. First, “costs are not costs are not costs”:
ost organizations have different budgets for person-

el versus equipment, and up front versus ongoing
osts. Second, because other settings will almost defi-
itely differ from the organization that develops and

nitially evaluates a program, “sensitivity analyses” are
ften appropriate that can vary factors such as the cost
f personnel, the number of potential participants, type
f recruitment or delivery mechanisms, and the impact
f different costing and cost-sharing structures or

olicies.68
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This brings up the complex issue of disseminating or
ntroducing a research-tested intervention into settings
ifferent from that in which it was originally developed.
ecause local opinion leaders and input will, by defini-

ion, not be able to be involved in the initial program
evelopment and testing, the issue of social marketing,
r presenting the program in ways congruent with the
alues, priorities, and context of potential adopting
rganization(s) becomes important.42 The same at-
ributes that Rogers recommended above are impor-
ant, and trialability and adaptability to fit local condi-
ions may be especially important.43,45 To facilitate
doption, it is also helpful to “package” the interven-
ion (e.g., http://cancercontrolplanet.cancer.gov) and
o specify those essential functions or principles of a
rogram that cannot be altered versus those that are
ustomizable or able to be adapted to fit local
onditions.45

ecommendations for Researchers to Enhance
ranslation of Clinic-Based Physical Activity
nterventions

e recommend three general areas of consideration
rior to the development and efficacy testing of any
linic-based physical activity intervention. First, consis-
ent with a systems approach to translation, it is neces-
ary to identify and understand the system structure(s)
n which the intervention will be delivered.45 It is
dvisable to complete an assessment of the explicit
urpose or mission of an organization. The research
eam should also understand the roles of individuals
ithin the organization based on various positions and
uties. This includes an understanding of the authority
tructure—who is responsible to whom or who can give
rders to whom. A final systemic consideration includes
aving a clear picture of the informal practices, norms,
nd social relationships among members, as well as
ore formal organizational rules and regulations. Im-

licit within this recommendation is that researchers
ust partner with representatives from the system
here the intervention is ultimately intended for
elivery.
Second, we recommend that researchers attend to

he characteristics of an intervention that will
eighten the likelihood of translation.43,45 It is nec-
ssary to understand current practices that may com-
ete with a new intervention and demonstrate the
egree to which the new intervention is better than

he existing program or idea that precedes it or is
urrently in place. Intervention activities should be
ramed in ways that are consistent with existing
alues, past experiences, and the mission and needs
f the organization. The intervention should be easy
o understand and implement. Finally, the planning

roup should consider ways to improve the degree to v

54 American Journal of Preventive Medicine, Volume 31, Num
hich the intervention can be tested on a limited
asis while demonstrating observable effects, and
llowing for reinvention.
Many of the issues and challenges in translating

hysical activity research into practice concern gener-
lization or external validity. There are two primary sets
f generalization questions relevant to physical activity.
he first set is of concern to policymakers and organi-
ations such as the Centers for Medicare and Medicaid
ervices or the Centers for Disease Control and Preven-
ion. These questions revolve around the “robustness”
r breadth of conditions under which research results
pply. For example, can similar results be obtained
hen programs are administered to different popula-

ion subgroups, in different (especially low-resource)
ettings, when delivered by staff having levels of exper-
ise and experience different from those in the re-
earch study?

The second set of questions is asked most often by
linicians or local decision makers and is related to
pecificity. These parties want to know, “Will this pro-
ram work in MY setting, with my patients, under our
onditions?” The robustness and specificity questions
an be considered different ends of a continuum
egarding the external validity of study findings. Both
ypes of generalization questions can be addressed
roductively by the transparency of reporting and by
dopting a systems perspective, as discussed above.
ransparency of reporting72 involves reporting meth-
ds and results concerning patient recruitment and
epresentativeness, staff training and expertise, and
esults across a variety of potential moderator variables
r conditions, so that judgments can be made regard-

ng how broadly and under what conditions the find-
ngs from a study can be applied.

Third, it is recommended that researchers develop
trong partnerships with potential delivery systems to
lan for translation of clinic-based interventions at

he outset, rather than at the conclusion of a re-
earch study or when they are attempting to dissem-
nate an efficacious program.54 Partnerships are crit-
cal in agenda setting and aligning research interests
ith systemic needs. Strong delivery-system partners
an also aid in the matching of areas of need with
ntervention strategies and can assist in redefining
nd restructuring strategies to improve the chances
f robust implementation. Finally, organizational
artners can provide compelling testimonials in sup-
ort of translation and ultimately the integration or
ssimilation of intervention implementation into
tandard care. This does not limit intervention re-
earch to scientists who are embedded within delivery
ystems, but it does highlight the need for better
artnerships with systems that could deliver an inter-

ention once efficacy is demonstrated.

ber 4S www.ajpm-online.net
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onclusion

s illustrated in Figures 2 and 3, a systems perspective
odel of physical activity translation research focuses

n interactions among the physical activity program,
he delivery setting(s), and the research or evaluation
esign. This model stresses the importance of contex-
ual factors and the interactions among contextual
actors and outcomes (moderator effects). Although
versimplified, these figures illustrate the complexity
nd importance of understanding that program deliv-
ry staff is embedded within clinics or other practice
ettings, which in turn are embedded within larger
rganizations. Because of these consistencies across
ystems, although Move More may not be generalizable
o a community health center, the process that was used
o develop and translate it is.

Relationships and alignment issues are also impor-
ant in a systems model. Figure 3 calls attention to the
egree of alignment between: (1) the physical activity
rogram and the delivery site(s) in terms of mission
nd values (fit); (2) the delivery site and research
valuation design and researchers (partnership); and
3) research design and the physical activity program
appropriateness for the questions asked and decisions
o be made). As can be seen, all of the interactions take
lace within the broader health policy and cultural/
ocial-environmental context.

To advance the current state of physical activity
ranslation, it is important to understand the contex-
ual elements in Figures 2 and 3. As detailed in Green
nd Glasgow,73 transparent reporting on the topics of
1) reach and representativeness at both individual and
etting levels, (2) program implementation and adap-
ation over time, (3) outcomes important for decision

aking (including costs and moderator effects), and
4) maintenance and program sustainability would do
uch to improve the current state of knowledge. These

ssues are as important for translation research and
nowledge integration as the Consolidation of Stan-
ards for Reporting Trials criteria are for efficacy
esearch.
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