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a b s t r a c t
This paper argues that substantive and sustainable population-wide improvements in physical activity can be
achieved only through the large scale adoption and implementation of policies and practices that make being
active the default choice and remaining inactive difﬁcult. Meta-volition refers to the volition and collective
agency of early adopter leaders who implement such changes in their own organizations to drive productivity
and health improvements. Leaders, themselves, are motivated by strong incentives to accomplish their
organizational missions. The meta-volition model (MVM) speciﬁes a cascade of changes that may be sparked
by structural integration of brief activity bouts into organizational routine across sectors and types of
organizations. MVM builds upon inter-disciplinary social ecological change models and frameworks such as
diffusion of innovations, social learning and social marketing. MVM is dynamic rather than static, integrating
biological inﬂuences with psychological factors, and socio-cultural inﬂuences with organizational processes.
The model proposes six levels of dissemination triggered by organizational marketing to early adopter leaders
carried out by “sparkplugs,” boisterous leaders in population physical activity promotion: initiating (leader–
leader), catalyzing (organizational–individual), viral marketing (individual–organizational), accelerating
(organizational–organizational), anchoring (organizational–community) and institutionalizing (community–
individual). MVM embodies public–private partnership principles, a collective investment in the high cost of
achieving and maintaining active lifestyles.
© 2009 Elsevier Inc. All rights reserved.

Introduction
“Never doubt that a small group of thoughtful, committed citizens
can change the world. Indeed, it is the only thing that ever has.” –
Margaret Mead
Meta-volition refers to the collective agency or volition of early
adopter leaders motivated by rising health care costs, an aging workforce, budgetary constraints, escalating demands for service, or global
competition to implement practice and policy changes in their own
organizations to improve health and productivity. In particular, societal
investment is needed to surmount individual-level deterrents to sustainable physical activity participation, in the context of the postmodern sedentariness-promoting environment (Swinburn et al., 1999).

tional performance or the public good. Meta-volition may address the
limitations of individual agency, given the multitude and robustness of
factors external to the control of the individual (Cohen and Swift, 1999;
Day, 2006; Yancey et al., 2006; Young et al., 2002): seductive commercial marketing of readily accessible and appealing sedentary alternatives, an evolutionarily driven preference for inactivity and the immediate gratiﬁcation of engaging in inactive pursuits (e.g., the stimulation,
entrancement or social engagement of sedentary entertainment and the
convenience and status associated with private transportation).
Moreover, there is no immediate equivalent to hunger or thirst as a
physiological prompt to exercise, nor are consequences of inactivity as
immediate, robust or striking as anorexia. A survival advantage of starvation protection may be conferred by this human inertia, comparable
to that conferred by the innate human propensity to overeat energydense foods (Bellisari, 2008; Eaton et al., 2009).

The meta-volition construct
The neologism meta-volition refers to the impetus to change individual behavior arising, not from concious intention by the individual,
but rather from leaders or decision makers concerned about organizaE-mail address: aYancey@ucla.edu.
0091-7435/$ – see front matter © 2009 Elsevier Inc. All rights reserved.
doi:10.1016/j.ypmed.2009.09.004

The meta-volition model
The meta-volition model (MVM) speciﬁes a cascade of changes
that may be sparked by the structural integration of brief bouts of
physical activity into organizational routine as a common thread or
catalyst that may be implemented across sectors and settings. The
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model outlines pathways to achieve higher-level or upstream population change, indicating directional, temporal and sequential interactions between levels. The model builds upon inter-disciplinary
behavior change models or frameworks that similarly address
multiple levels and societal sectors (Bandura, 2004; Booth et al.,
2001; Cohen and Swift, 1999; Dearing et al., 2006; King and Sallis,
2009, Sallis et al., 2006; Stokols et al., 2003). To these models, the MVM
adds (1) a dynamic and sequential, vs. static and hierarchical conceptualization of change; (2) an integration of biological inﬂuences
with psychological factors at the individual level, and sociocultural
inﬂuences with organizational processes at the community level; and
(3) an integral cultural sensibility and adaptability.
The model may capture key features necessary for populationlevel physical activity engagement, including cultural resonance,
accounting for human nature (Eaton et al., 2009; Halpern et al., 2007;
Thaler and Sunstein, 2008; Zimmerman, 2009), beneﬁts across
multiple domains (Maibach et al., 2009), delivery of substantial
returns on investment (Pronk and Kottke, 2009) and utilization of
information technology (Yancey, In Press; Yancey et al., 2006a,b,c;
Yancey et al., 2005) (Table 1). This may stimulate multi-purpose
advocacy, and foster multi-sector participation, particularly public–
private partnership.
Public–private partnership deserves special emphasis. Usually this
amounts to public health entities receiving money from private
corporations and doing with the money as they see ﬁt. However, a
more appropriate model from a growth and sustainability standpoint
would further the aims of both (Simon and Fielding, 2006; Steckler
and Goodman, 1989; Yancey, In Press). For example, public health
foundation support helped the physical gaming industry gain traction,
as reﬂected in the 600,000 Nintendo Wii units sold within days of
their release in December 2005 (Yancey, In Press).
While environmental wellness interventions that compel healthier
choices may be more effective (Galinsky et al., 2007; Seymour et al.,
2004), very few have included physical activity. Since most Americans
are overweight or obese and relatively sedentary-unaccustomed to
moving, (2005; Troiano et al., 2008; Yancey et al., 2004a) “push” or
“opt-out” strategies that make the active choice the default choice and
the inactive choice difﬁcult may be a critical interim step toward
increasing physical activity populationwide. This approach is consistent with the ﬁnding that larger effects are produced by interventions
that involve monitored activity doses (Physical Activity Guidelines
Advisory Committee, 2008).
Table 1
Key features of MVM necessary for population-level physical activity engagement.
Accommodates the behavioral economics of physical activity (lack of innate drive)
in addressing the individual's resistance to exertion and the strength of the
competition (pervasive and seductive advertising, and appealing and readily
accessible sedentary options) (Maibach, 2003)
Resonates culturally for the sedentary majority, e.g., women, less afﬂuent people,
ethnic minority groups (e.g., Young et al., 2002), overweight/obese individuals
Exploits the powerful desire for social approval in inﬂuencing behavior, inviting
peer pressure, social comparisons and inspirational and aspirational role modeling
Delivers a “return on investment” for the decision makers investing in the
intervention, aligning their self-interest with the changes promoted
Capitalizes on advances in information technology, including multiple mass
communication vehicles to inﬂuence the social environment, e.g., the viral
marketing integral to 2008 Presidential campaign fundraising
Inspires and mobilizes advocacy across social justice constituencies or public health
content areas, e.g., environmental protection and conservation, environmental
justice, injury and violence prevention, active commuting and leisure
Permits multi-sector participation incrementally, beginning with “putting our own
house in order” such that nearly everyone has immediate opportunities to
initiate action with trialability—minimal upfront investment, limited
commitment and ease of adoption
Presents opportunities for public–private partnership, in which the public sector
identiﬁes the need, develops effective approaches and highlights the commercial
potential, “out-sourcing” dissemination to the private sector, more capable and
capacious in this task
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Table 2
Recess as an ideal feasible, scalable, population physical activity promotion model.
Institutionalized—part of the structure of the organization occurring with
regularity once or twice each day, with an ingrained prompt, the recess bell!
Ubiquitous—done everywhere, by everybody, in any attire, crossing gender,
racial/ethnic, SES, regional, religious, and residential lines
Familiarity and distinction—makes social marketing easier because people
automatically “get it” in a single word that's unique in this regard—activities, fun,
and time out or escape from duty.
Compulsory—interruption of duties or lessons is mandatory, but active
participation is not (mitigates feelings of coercion)—“you can lead a horse to
water, but you can't make him swim.”
Social event involving social support, peer modeling and peer pressure
Connotes fun and enjoyment, placing physical exertion in a positive and appealing
light—eagerly anticipated and awaited, not dreaded as an obligation—play not
work!
Culturally congruent and adapted—similar and different activities appropriate to
urban, suburban, rural, and various regional settings, e.g., Kansas, Kentucky and
Ka'uai, and often targeted to age and gender
Facilities and space provided—dedicated for this purpose as a part of school siting,
indoors and outdoors, convenient and accessible
Activities and skills carry-over or spill-over to other venues—self-efﬁcacy may be
transferable to other settings and even between sports or activity types

In addition, as time spent away from home in structured settings
increases, so does the importance of integrating physical activity into
organizational routine (Bleich, 2008; Sturm, 2005), e.g., in schools and
workplaces. Why might recess breaks, in particular, represent an ideal
model for a readily disseminable, scalable, inexpensive, populationbased physical activity promotion approach in an increasingly diverse
society? Recess is social, institutionalized, compulsory, ubiquitous,
familiar yet distinctive, culturally adaptable and widely regarded as
enjoyable. Facilities and space are available, because it can be done
anytime, anywhere and in any attire. Activities and skills may carry
over to other venues or life arenas (Table 2) (Donnelly et al., 2009;
Yancey et al., 2006a).
Evidence base for brief, structurally integrated activity bouts
Many opt-out strategies for structurally integrating short bouts of
continuous activity into daily organizational routine have been used.
Some are fairly generic, including restricting nearby parking and
elevator use, modeling stair use by leaders in moving between work
activities, hosting walking meetings and establishing auto-free
perimeters around schools and workplaces for student or employee
drop-off and in shopping and business districts (Levine and Miller,
2007; Nicoll and Zimring, 2009; Zernike, 2003). Others are more
culturally grounded, such as incorporating short activity breaks to
music into the school or work day (Donnelly et al., 2009; Jurg et al.,
2006; Lara et al., 2008; Liu et al., 2008; Yancey, In Press, Yancey et al.,
2004b,c). Of these strategies, only inserting short bouts of group
exercise into work or school day routine has a substantive body of
empirical evidence.
Some 25–30 demonstration projects, university or corporate
research studies and local or state government health and human
services programs support the feasibility, efﬁcacy and effectiveness
of the concept of incorporating brief (usually 10 min) structured
group exercise breaks into daily organizational routine, as a major
intervention component or as a singular approach. About half are
rigorously designed randomized controlled trials (Cardon et al.,
2004; Crawford et al., 2004; Donnelly et al., 2009; Ernst and
Pangrazi, 1999; Jurg et al., 2006; Liu et al., 2008; MacKelvie et al.,
2003; Mahar et al., 2006; Naylor et al., 2008; Pangrazi et al., 2003;
Pohjonen and Ranta, 2001; Pronk et al., 1995; Yancey, 2009; Yancey
et al., 2004b).
• There is considerable receptivity to physical activity integration
into the conduct of “business,” both at the individual and organizational levels (DuBose et al., 2008; Lara et al., 2008; Lloyd et al.,
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2005; Lobstein, 2006; Pronk et al., 1995; Tsai et al., 2009; Wilcox et
al., 2007; Yancey et al., 2004a,b; Zahner and Block, 2006).
Breaks may contribute meaningfully to daily accumulation of
moderate-to-vigorous physical activity (Andreyeva and Sturm,
2006; Cardon et al., 2004; Ernst and Pangrazi, 1999; Mahar et al.,
2006; Malina and Little, 2008; Naylor et al., 2008; Stewart et al.,
2004; Williams et al., 2009).
Breaks may serve as motivational “teachable moments” linking
physical inactivity to sub-optimal health/ﬁtness status for sedentary individuals (Yancey et al., 2004b).
Improvements in clinical outcomes have resulted from as little as
one daily 10-min break, e.g., blood pressure, waist circumference,
BMI, mood states, cumulative trauma disorders, attention span,
concentration, cognitive processing, on-task behavior, bone mineral density or architecture (Donnelly et al., 2009; Economos et al.,
2007; Elley et al., 2006; Jurg et al., 2006; Lara et al., 2008; Liu et al.,
2008; MacKelvie et al., 2003, 2004; Mahar et al., 2006; Mark and
Janssen, 2009; Metzler and Williams, 2006; Naylor et al., 2008;
Petit et al., 2002; Pohjonen and Ranta, 2001; Pronk et al., 1995;
Sibley et al., 2006; Yancey et al., 2009).
Organizational beneﬁts may accrue, such as increased productivity
(e.g., decreased eyestrain and musculoskeletal discomfort), decreased employee attrition, decreased classroom disruptiveness
and higher morale (California Nutrition Network and California
Department of Health Service, 2004; Crawford et al., 2004;
Galinsky et al., 2007; Gibson et al., 2008; Honas et al., 2008;
Lloyd et al., 2005; Pangrazi et al., 2003; Pohjonen and Ranta, 2001;
Sibley et al., 2006).
Provider efforts to counsel or educate clients may be positively
inﬂuenced (Crawford et al., 2004; Gosliner et al., In Press).
Spill-over (generalization) to increase active leisure may occur
(Donnelly et al., 2009; Yancey et al., 2006a).

Meta-motivation model change processes and temporal
interactions
Details of the proposed multi-level interactions and sequencing of
diffusion within the model are summarized below and detailed in
Table 3. The model proposes six levels or phases of dissemination, set
in motion by marketing push organizational practice and policy
changes to early adopter leaders (Fig. 1): initiating (leader–leader),
catalyzing (organization to individual), viral marketing (individual to
organization), accelerating (organization to organization), anchoring
(organization to community) and institutionalizing (community to
individual). Levels reﬂect progressively greater numbers of individuals and organizations or organizational units implementing the
changes, eventually achieving a critical mass or “tipping point” from
one level to the next.
The initiating phase of the model is from leader to leader.
“Boisterous leaders” or sparkplugs, charismatic and passionate
leaders committed to population-wide physical activity promotion,
market opt-out policies and practices to leaders of organizations in
various sectors (Dearing et al., 2006). Organizational leaders
respect these sparkplugs as experts and colleagues—health professionals or researchers capable of offering cutting edge strategies to
assist them in achieving their goals. Sparkplugs are the human
catalysts of the changes that follow, as recess breaks are the
behavioral catalysts.
The catalyzing phase is from organization to individual. Leadership by example, as well as instigating or endorsing practice
changes, is critical, as is securing buy-in and ownership of key
staff (program champions) at different levels within the organizational hierarchy from the outset. Opt-out practices like dance breaks
and walking meetings may be introduced “under the radar,” framed
as an energy boosters or stress relievers—paid time devoted to
employee well-being rather than obligations imposed top-down—to

get people moving regularly without their equating it with exercise.
The behavior becomes “automatic,” passive social acquiescence
(“going with the ﬂow,” taking the “path of least resistance”)
resulting from affective ties, acceptance of one's place within a
hierarchy or persuasion by charismatic leaders against a backdrop of
shared values (Adams et al., 2006; Hammond et al., 2000; Heward et
al., 2007; Mittelmark, 1999). Of course, active participation is
voluntary, but sitting out, the other option, is inconvenient and
goes against the grain. Most people ration their cognitive processing
power, time and energy (Halpern et al., 2007; Thaler and Sunstein,
2008; Zimmerman, 2009). Human physiology in terms of improved
affect and energy associated with short bouts of modest intensity
activity, along with the social aspects, reinforce the change. Routine
locomotion may become less taxing and intimidating, e.g., taking the
stairs rather than riding in elevators. Activity participation may then
be more likely to generalize to other settings (Donnelly et al., 2009;
Yancey et al., 2006a).
The viral marketing phase from individual to organization may
then be activated, with buzz about the new breaks spreading
through social circles both at work and outside of work. This primes
the pump. When people hear recess breaks discussed in glowing
terms, they may be unconsciously primed or disposed to view a
subsequent opportunity to participate favorably. Personal changes
build individual self-efﬁcacy and are noticed and discussed by others,
extending word of mouth spread beyond their immediate circles.
Further reinforcement may be provided at routine ofﬁce visits
because of modest health improvements, e.g., in blood pressure or
serum cholesterol. Such successes may also spur diffusion among
providers.
The intra-organizational diffusion spurred by individual beneﬁts
increases within early adopter agencies, and informal communication of these beneﬁts spills over into the broader social networks
of both line staff and management, in other work units or
departments and outside of the workplace. This word-of-mouth
dissemination combines with early evidence of organizational
beneﬁts to drive inter-organizational diffusion. Improvements in
attitude win the notice of management—greater focus and
productivity, less absenteeism and attrition. This heralds the start
of the accelerating phase, from organization to organization. Any
apparent competitive edge attracts attention, inquiries and replication. The competitive nature of organizational heads and strong
inducements from their boards of directors, customers or shareholders to out-perform their counterparts spurs communication of
beneﬁts to colleagues through social and professional networks.
This, then, may lead to adoption and implementation of these
practices by others.
Certain organizations' practice and policy changes, however,
directly inﬂuence key population segments that have a multiplier
effect in furthering dissemination, e.g., professional sports organizations, schools, local government agencies, health and social
services organizations. Replication may be facilitated by the
internet, with web-based training materials, audiovisual implementation aids available online, as well as photo and video dissemination through information technology-mediated social networking.
Noteworthy are the political and entertainment value, and commercial potential of such packaged activity breaks, e.g., through
celebrities and popular ﬁtness gurus developing their own products,
and through the distribution channel presented by corporate
wellness.
Formal recognition may follow in the form of internal monitoring
and publication of productivity stats. Formal communication of
organizational beneﬁts may occur through the professional interactions of leaders, e.g., conference discussions and presentations.
Innovations attract media coverage, elevating the stature of the
innovation and those associated with it, accelerating dissemination
(Gantz and Wang, 2009). Changes may radiate out from health and
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Table 3
MVM change processes and temporal interactions.
Level

Description

Initiating

Leader → Leader
• Early adopter organizational leaders across sectors may be inﬂuenced by physical activity promotion thought leaders (sparkplugs).
• Marketing of opt-out practice and policy changes to leaders in various sectors focused on advantages to productivity—organizational beneﬁts,
not just health.
• Sparkplugs are the human catalysts of the changes that follow, as recess breaks are the behavioral catalysts.
Organization → Individual
• Leaders implement opt-out practices and policies that ﬁt their internal cultures and resources.
• Leaders' personal commitment to “walk the talk” as well as endorse changes is key.
• Buy-in through involvement and ownership from the outset of people at different levels in the organizational hierarchy is critical.
• Voracious users foment excitement and guide problem-solving, e.g., program champions comfortable leading breaks and to whom others look
for guidance and cultural cues. Attributes may co-exist in one person but usually different people.
• Organizations with more sedentary and less afﬂuent staff/members experience more rapid and robust positive changes than those with ﬁtter/more
afﬂuent ones. Thus, diffusion within organizations and between like organizations/work units of larger agencies may proceed more rapidily in
high-risk communities.
• Government and health and social services agencies represent fertile ground due to the conﬂuence of missions, ever-shrinking budgets and
constrained resources—appointed and elected public ofﬁcials increasingly seek budget-neutral ways to address and improve community well-being.
• Successful in implementation produces individual beneﬁts, spurring staff/members to disseminate messages via social networks, verbally and
through role modeling.
Individual → Organization
• Buzz spreads through social circles both at work and outside of work, priming or unconsciously predisposing others to view a subsequent
opportunities to participate favorably.
• People in nearby divisions or work units encounter co-workers' recess activities and, perhaps despite initial derision, notice others' improved
energy or affect.
• Small health improvements, e.g., dropping a dress size or moving the belt in a notch creates sense of accomplishment and doesn't go unnoticed by
their co-workers, friends and family, driving the word of mouth spread beyond their immediate circles.
• Unexpected improvements noted on routine doctor visits, e.g., lower blood pressures or higher HDL cholesterol levels, further prompts
communications and garners positive reinforcement from multiple segments of the social network.
• Leaders' informal communications through their own social networks may reﬂect improvements they're observing in employee attitudes,
e.g., less complaining and gossiping, fewer unnecessary absences, greater adherence to timelines, helpfulness.
Organization → Organization
• Competitive nature of leaders and strong inducements from their boards of directors, customers or shareholders to out-perform their counterparts
may spur more formal communication of beneﬁts to colleagues via professional networks.
• Certain organizations' practice and policy changes have direct inﬂuences on key population segments aiding in dissemination, social norm change
or inﬂuencing decisionmakers decisions, e.g., professional sports, schools, local government agencies, health and social services organizations.
• Changes spread to the other settings in which these staff, members, clients, fans, customers, or patients study, worship, live, create, advocate and play.
• Changes in priorities in leaders' or managers' decision-making manifest through physical (e.g., stair improvements) and social (conformity with
norms, e.g., others taking the stairs) environmental changes, making active choices more available, affordable, accessible and unavoidable.
• In turn, because these staff members belong to other organizations with similar sociodemographic compositions, these changes may ripple
throughout the community.
• Many human services sector workers are not only decision-makers, gatekeepers, role models and change agents for their clients and patients but
also within their own families and social circles.
• Local government workplaces in urban areas are especially ripe for intervention because they have large, stable and ethnically diverse workforces,
and internal opportunities, infrastructure and resources for policy and practice changes and institutionalizing those changes.
• “News” of organizational beneﬁts, not only in terms of productivity and health-related costs, but over time, increased visibility and brand
enhancement, increased retail trafﬁc (e.g., on-site and internet), and ultimately, sales, revenues, productivity or proﬁts. This speeds diffusion of the
innovations through professional networks of leaders and lay media, especially commercial business concerns.
• Intermediate adopter leaders are then brought “into the fold,” spreading individual beneﬁts and intra- and inter-organizational diffusion.
Organization → Community
• As political will grows, physical environmental interventions requiring larger investments of resources (time, ﬁnances, political capital) become
politically viable (e.g., walking trail creation and promotion, light rail construction, indoor architectural innovations and amenities).
• These interventions complement and grow out of the sociocultural environmental changes created by organizational practices and policies by
increasing “supply” of opportunities, driving “demand” for physical activity products and services increases, and conversely, i.e., create supply in
response to demand.
• This, in turn, leads to further increases in demand, bringing along those much more refractory and resistant to change as the equivalent of
“herd immunity” in communicable disease terminology.
Community → Individual
• Community consensus may be memorialized and institutionalized through population social controls, e.g., laws with stiff penalties for
non-adherence, e.g., for employers failing to provide regular and frequent opportunities for physical activity throughout the workday.
• Gas prices may become prohibitively expensive and nearly all highways become toll roads, such that few people commute to work by car.
• Strong social morés and expectations similarly impose social sanctions for sedentariness and confer support and reinforcement for being
constantly on the move. Fidgeting becomes normative, and being chained to the desk outmoded.

Catalyzing

Viral marketing

Accelerating

Anchoring

Institutionalizing

social services agencies and small businesses or corporations to
schools, religious institutions and local and state government agencies
and elected ofﬁcials, to collegiate and professional sports and the
ﬁtness industry, reverberating within and between sectors. Intersectoral dissemination may be spurred by evidence of community
beneﬁts, heralding the start of the anchoring phase, from organization
to community. Community attitudes and norms may shift. Public
intolerance for prolonged sitting may grow, as was the case for
smoking, and drinking and driving. Population decreases in sedentari-

ness and increases in physical activity may be captured in public
health surveillance.
Growing visibility of community beneﬁts may draw notice of
federal government agencies. New regulations may be established
and implemented, e.g., reserving all nearby parking for the
disabled. Initially, changes likely involve modest investment of
resources. However, constituent pressure may garner decisive
action from appointed and elected ofﬁcials, leading to the
development of population social controls (rules that direct and
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Fig. 1. Meta-volition model. A dynamic bio-psychosocial ecological theory of population health behavior change.

constrain behavior) and heralding the institutionalizing phase, from
community to individual. Community consensus may be memorialized by enacting and enforcing new laws. Imposing stronger
incentives and disincentives may become politically viable, e.g.,
workplace regulations including ﬁnes for organizational practices
promoting prolonged sitting, similar to those imposed for unsafe
practices. Ultimately, this would anchor and spread the changes in
individual lifestyles and institutionalizes those in organizational
behaviors.
Changes may become ingrained in the societal fabric. Serious
consequences would be imposed for violations, like conﬁnement or
loss of privileges. Subsequent population decreases in chronic disease
risk indicators captured by routine public health surveillance (e.g.,
NHANES) and, later, incidence and prevalence of these conditions
would engender support for policies necessary for long-term
sustainability that require large investments and redirection of public
resources such as gas excise taxes and diversion of road construction
funds to mass transit.
Theoretical underpinnings of the meta-volition model
The MVM builds upon a number of disciplines, including biology,
organizational and social psychology, sociology, women's studies,
cultural anthropology, communications and social marketing. Its
development paralleled that of behavioral economics over the past
decade. Relevant constructs from theories and frameworks informing
or supporting the model are presented hierarchically from the
individual to the societal levels in Table 4.

The MVM dynamically and sequentially integrates biological
inﬂuences with psychological factors at the individual level, and
sociocultural inﬂuences with organizational processes at the community level to explain behavior and behavior change opportunities.
Fig. 2 is an expanded, microscopic, physical activity-focused version
of Fig. 1. It speciﬁes the organizational and individual change
levers and progression of individual-level changes. For example, the
majority of staff or members of an agency likely participate
because of the social approval and disapproval meted out for
(non-)conformity, and social interaction and support afforded by
participating. Most people experience acute improvements in
energy and affect during short exercise bouts of modest intensity,
and enhanced cognitive processing in the aftermath. These beneﬁts,
more substantial in overweight and sedentary individuals, over a
period of days to weeks may precipitate generalization of activity
and increased exercise intensity. Attitudes of people with poorer
baseline health status and ﬁtness levels are more likely to favorably
shift as a result of their participation. Over a period of weeks to
months, modest improvements in health such as slight lowering of
waist circumference or higher cardiorespiratory endurance may not
only reinforce individuals' activity, but also begin to spill over as
organizational beneﬁts, such as increased productivity and fewer
injuries. In this way, the cycles of reinforcement may operate to
recruit more people and sustain their participation, as well as attract
more organizations. A similar cycle of reinforcement overﬂowing to
community attitudes and social norms may accompany the
involvement of large numbers of organizations over a period of
years.
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Table 4
Theoretical underpinnings of the meta-motivation model.
Discipline

Construct

Biology/physiology

Citations

Affect (mood, energy)
Aerobic ﬁtness
Food/beverage preferences
Appetite suppression
Sedentary programming
Cognitive processing
Psychology
Role model selection (sociodemographic similarity)
Experiential learning
Exercise self-efﬁcacy
Physical activity enjoyment
Motivation
Teachable moment
Cognitive dissonance
Perceived exertion
Perceived weight status
Organizational development Phases (innovation development, dissemination, adoption,
and business management implementation, maintenance) and processes (coercive,
mimetic, normative) of diffusion of new practices
Phase-dependent information sources
Innovation features
Culture
Productivity
Return on investment
Institutionalization
Cultural anthropology
Cultural context and values
Cultural assets
Symbols and icons
Community-based participatory research (intervention
approaches “bubbling up” from diverse communities and
settings, vs. attempt to impose or adapt those developed
for afﬂuent mainstream audiences)
Sociology
Social control (formal and informal sanctions) and inﬂuence
Social capital and collective efﬁcacy
Social exchange and opinion leaders
Women's studies
Embodied context (values/ideals embodied or embraced
through internal inﬂuences)
Gender roles
Behavioral economics
Individual and societal (dis)incentives
Market failure
Availability bias (default decisions)
Framing and priming
Herd instinct (crowd inﬂuence)
Social marketing and
4 P's: product, price, place, promotion
communications
Communication channels and messengers
Message packaging (e.g., entertainment value)
Social networks
Critical mass/tipping point (to spread practice beyond
minority, must be promoted by 3 types: connectors,
mavens and sales people)
Social ecology and health
Upstream–downstream approaches
policy
Population-level intervention (reach and exposure),
multi-level intervention
Implementation and dissemination science, including
push-pull design principles (e.g., lowering the bar to make
adoption of a behavior less costly ﬁnancially and
psychologically by developing aesthetically pleasing
products, tools and services, and providing an opportunity
to test them out before committing)

Discussion
Meta-volition disengages, to some extent, personal motivation
and behavior. With consistent extrinsic reinforcement over time,
activity may become conditioned, embraced and self-reinforcing,
spilling over to leisure time. However, meta-volition also explains
how individual, organizational and societal beneﬁts may accrue even
if individual attitudes remain unchanged. Employees choosing
cheaper remote parking is one example (Fenton, 2005). They may
not consider it exercise, value the experience or beneﬁts beyond cost
savings, nor change their identity to reﬂect or incorporate their more
active status.

(Bellisari, 2008; Bixby et al., 2001; Eaton and Eaton, 2003;
Ekkekakis and Petruzzello, 1999; Passe et al., 2000;
Prentice and Jebb, 2000; Westerterp-Plantenga et al., 1997)

(Ashby et al., 1999; Bandura, 2001, 2004; Biddle and Fox, 1998;
Chen et al., 2002; Erez and Isen, 2002; Fox et al., 2000; Ratey and
Hagerman, 2008; Renger et al., 2002; Valente and Pumpuang, 2007;
Yancey et al., 2002, 2004a,b,c, 2006a,b,c)

(Dearing et al., 2006; Glasgow et al., 1999; Kristal et al., 2000;
Luke and Harris, 2007; Marwell and Oliver, 1993; Rogers, 2003;
Steckler and Goodman, 1989; Valente and Fosados, 2006;
Valente et al., 2007; Yancey et al., 1999, 2003)

(Green et al., 2001; Kagawa-Singer, 2006; Kreuter and McClure,
2004; Matsumoto et al., 2008; Parham and Scarinci, 2007;
Ramirez et al., 2007; Van Duyn et al., 2007; Wininger and
Pargman, 2003; Yancey et al., 2002; 2004a,b,c, 2006a,b,c)

(Cohen et al., 2006; Meier, 1982; Mittelmark, 1999; Valente and Pumpuang, 2007)

(Brazy and Shah, 2006; Christakis and Fowler, 2007; 2008;
Kushner, 2005; Tavares and Plotnikoff, 2008)
(Cohen and Farley, 2008; Day, 2006; Gordon-Larsen et al.,;
Green et al., 2009; Halpern et al., 2007; Pratt et al., 2004;
Sturm, 2004; Wansink and Chandon, 2006; Wansink et al., 2006)

(Andreasen, 1995; Borgatti et al., 2009; Brodie et al., 2001;
Gantz and Wang, 2009; Grier and Bryant, 2005; Luke and Harris,
2007; Maibach et al., 2007; Gladwell, 2000)

(Glasgow et al., 1999; Green et al., 2009; Katan, 2006; Kersh and
Morone, 2002; Kumanyika and Ewart, 1990; Kumanyika et al., 2008;
Smedley et al., 2000; Stokols et al., 2003)

At this early stage in population activity promotion and
inactivity prevention and control, the political will to drive the
large-scale changes to the physical environment necessary to
achieve and sustain large populationwide increases is essentially
absent. This is especially problematic in communities at greatest
risk for inactivity which experience great difﬁculty in simply
getting sidewalks repaired or streetlights replaced. Thus, the MVM
argues for “mirror” actions at this juncture: early adopter leaders
looking in the mirror and making immediate practice and policy
changes in their own spheres of inﬂuence, within their decisional
latitude, without waiting for someone else to act or something else
to happen.
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Fig. 2. Meta-volition model. A dynamic biopsychosocial ecological theory of population physical activity change.
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Table 5
Lessons learned from other social movements to improve public health.
Lesson

Example

Demonstration of tangible economic returns as well as health beneﬁts to avoid
faddism, but avoidance of “over-promising” or “over-estimating.”

Worksite wellness in the 1980's did not deliver promised medical cost savings, likely
eroding support in the 1990s. Recent resurgence spurred by obesity/diabetes
offers second chance.
In working with professional sports athletes and organizations, must recognize
the extreme scrutiny of the public, and jeopardy attached to appearance of failure,
e.g., soliciting endorsement for policy prematurely, when passage unlikely.
The “bully pulpit” must be carefully managed to avoid over-exposure but keep
challenges present in the public consciousness, as there are many competing
demands for political and social resources, e.g., the erosion of accomplishments
in controlling HIV transmission in white gay men, and alcohol-related motor
vehicle fatalities.

Building inter-disciplinary and inter-sectoral cultural competency to promote
understanding of and ongoing attention to and working through differing
motivators and risks.
Vigilance in highlighting successes and remaining gaps and needs to drive change
upstream, converting increased political will into stronger incentives and
disincentives or punitive measures to inﬂuence behavior, and into interventions
requiring greater upfront investment of ﬁscal resources, time and disruption of
status quo, e.g., redirection of highway constructions funds to mass transit, urban
re-design excluding cars from shopping and business centers.
Engagement of underserved communities at the outset, e.g., identiﬁcation of
special needs and mobilization of advocacy to direct resources to low-resource
areas and groups.
Investment upfront in tracking, monitoring and surveillance to expose differential
impacts and inequities and take quick corrective action.

Cautions and limitations
The MVM must be tested empirically and vetted in practice to
ascertain its value to physical activity promotion. Certain relationships between constructs lend themselves readily to assessment, such
as the physiological–psychosocial interaction between mood, selfefﬁcacy, social support, ﬁtness and activity, or social network analysis
examining the ﬂow of inﬂuence among individuals and organizations
over time (Borgatti et al., 2009).
The science supporting the effectiveness of the structurally
integrating brief bouts of physical activity into organizational routine
is rapidly accumulating, but still in an early stage. For example, an
NIH-funded, 25-worksite pilot cluster RCT of this approach was
recently completed at UCLA with promising results (Yancey, 2009),
and a 75- to 80-worksite full-scale cluster RCT is currently underway
there. However, the urgent situation, particularly in medically
underserved communities, necessitates acting on our best assessment
of the available (often practice-based) evidence, not waiting for the
best evidence (Green et al., 2009; Institute of Medicine (U.S.), 2006).
Lessons from other social change movements may inform the model's
application (Table 5).
Some might argue that such persuasion crosses the line to
coercion. However, behavioral economists have asserted that public
policy should take human nature into account in protecting society's
interests (Thaler and Sunstein, 2008; Zimmerman, 2009). This is the
same issue that anti-tobacco and healthy eating advocates grapple
with (Cohen and Farley, 2008; Story et al., 2008). If humans have
inherent biological propensities at odds with their environment, topdown approaches may be necessary to control population sedentariness (Huang and Glass, 2008).
Obviously, a number of settings such as small businesses with few
employees do not readily lend themselves to opt-out policy and
practice changes. Innovation by cultural insiders in these settings may
succeed in adapting the model in ways not currently apparent because
such low-cost wellness strategy as providing time during working
hours to exercise are among the few that small businesses with limited
resources can offer (Pearson and Lieber, 2009). But, like many minimal
intensity environmental change approaches, this intervention seizes
the “low-hanging fruit” to build momentum, capitalizing on the
movement of most people in multiple social circles with opportunities
for exposure, for example, at church or temple if not at work.
Implications and conclusions
Society is replete with opportunities for re-integrating physical
activity into daily life. Captive audiences in appropriate settings are

Tobacco control movement's failure to invest substantial resources in outreach
to and involvement of ethnic minority communities, with resulting widening of
smoking disparities and stirring resentment and apathy (Tauras, 2007).

ubiquitous. For example, refreshments are usually offered at work,
religious and social functions and gatherings, including nutrient-rich
food and beverage choices. Yet there is no penalty for cooping people
up for long periods, nor is there much support for systematically
interrupting prolonged sitting—it's normative! Rarely are attendees
or guests “refreshed” with brief activity bouts or “snacks.” Activity
snacks are cheaper to provide and just as necessary to health and
well-being as nutrient-rich foods.
Pushing people to be a little more active on a regular basis can foster
the daily personal and professional decisions ultimately necessary to
increase communitywide physical activity participation and change
social norms. Some investigators have asserted argued that policy
change precedes norm change (Swinburn, 2008). History suggests
otherwise, however, e.g., imposition of smoking bans as an organizational and regulatory practice change long before legislative mandates
(Messer et al., 2007). Push or opt-out organizational policies and
practices may generate the visibility and political will to make critical
but difﬁcult and costly built environmental investments more tenable in
the long run.
Conﬂict of interest statement
The authors declare that there are no conﬂicts of interest.

Acknowledgments
I wish to thank Ron Andersen, Ross Brownson, Bill McCarthy,
Darlene Edgley, Alfredo Morabia, Danielle Osby, Fred Zimmerman and
others who have provided editorial comments or otherwise assisted
in the preparation of this manuscript.
References
CXCXCVXC, 2005. Adult participation in recommended levels of physical activity—
United States, 2001 and 2003. MMWR Morb. Mortal. Wkly. Rep. 54, 1208–1212.
Adams, M.A., Hovell, M.F., Irvin, V., Sallis, J.F., Coleman, K.J., Liles, S., 2006. Promoting
stair use by modeling: an experimental application of the Behavioral Ecological
Model. Am. J. Health Promot. 21, 101–109.
Andreasen, A.R., 1995. Marketing social change: changing behavior to promote health,
social development, and the environment. Jossey-Bass, San Francisco, p. xx. 348 p.
Andreyeva, T., Sturm, R., 2006. Physical activity and changes in health care costs in late
middle age. J. Phys. Activ. Health 3, S6–S19.
Ashby, F.G., Isen, A.M., Turken, A.U., 1999. A neuropsychological theory of positive affect
and its inﬂuence on cognition. Psychol. Rev. 106, 529–550.
Bandura, A., 2001. Social cognitive theory: an agentic perspective. Annu. Rev. Psychol.
52, 1–26.
Bandura, A., 2004. Health promotion by social cognitive means. Health Educ. Behav. 31,
143–164.
Bellisari, A., 2008. Evolutionary origins of obesity. Obes. Rev. 9, 165–180.
Biddle, S.J., Fox, K.R., 1998. Motivation for physical activity and weight management.
Int. J. Obes. Relat. Metab. Disord 22 (Suppl. 2), S39–S47.

350

A.K. Yancey / Preventive Medicine 49 (2009) 342–351

Bixby, W.R., Spalding, T.W., Hatﬁeld, B.D., 2001. Temporal dynamics and dimensional
speciﬁcity of the affective response to exercise of varying intensity: differing
pathways to a common outcome. J. Sport Exerc. Psychol. 23, 171–190.
Bleich, S.N., 2008. Public perception of overweight. Bmj 337, a347.
Booth, S.L., Sallis, J.F., Ritenbaugh, C., et al., 2001. Environmental and societal factors
affect food choice and physical activity: rationale, inﬂuences, and leverage
points. Nutr. Rev 59, S21–S39 (discussion S57-65).
Borgatti, S.P., Mehra, A., Brass, D.J., Labianca, G., 2009. Network analysis in the social
sciences. Science 323, 892–895.
Brazy, P.C., Shah, J.Y., 2006. Strength and safety in numbers: considering the social
implications of regulatory focus. J. Pers. 74, 1647–1671.
Brodie, M., Foehr, U., Rideout, V., et al., 2001. Communicating health information
through the entertainment media. Health Aff. (Millwood) 20, 192–199.
California Nutrition Network, California Department of Health Service, 2004. Workplace nutrition and physical activity. Issue Brief 1, 1–8.
Cardon, G., De Clercq, D., De Bourdeaudhuij, I., Breithecker, D., 2004. Sitting habits in
elementary schoolchildren: a traditional versus a “Moving school”. Patient Educ.
Couns. 54, 133–142.
Chen, M.J., Fan, X., Moe, S.T., 2002. Criterion-related validity of the Borg ratings of
perceived exertion scale in healthy individuals: a meta-analysis. J. Sports Sci. 20,
873–899.
Christakis, N.A., Fowler, J.H., 2007. The spread of obesity in a large social network over
32 years. N. Engl. J. Med. 357, 370–379.
Christakis, N.A., Fowler, J.H., 2008. The collective dynamics of smoking in a large social
network. N. Engl. J. Med. 358, 2249–2258.
Cohen, D., Farley, T.A., 2008. Eating as an automatic behavior. Prev. Chronic. Dis. 5, A23.
Cohen, L., Swift, S., 1999. The spectrum of prevention: developing a comprehensive
approach to injury prevention. Inj. Prev. 5, 203–207.
Cohen, D.A., Finch, B.K., Bower, A., Sastry, N., 2006. Collective efﬁcacy and obesity: the
potential inﬂuence of social factors on health. Soc. Sci. Med. 62, 769–778.
Crawford, P.B., Gosliner, W., Strode, P., et al., 2004. Walking the talk: Fit WIC wellness
programs improve self-efﬁcacy in pediatric obesity prevention counseling. Am. J.
Public Health 94, 1480–1485.
Day, K., 2006. Active living and social justice: planning for physical activity in lowincome, black, and Latino communities. J. Am. Planning Assoc. 72, 88–99.
Dearing, J.W., Maibach, E.W., Buller, D.B., 2006. A convergent diffusion and social
marketing approach for disseminating proven approaches to physical activity
promotion. Am. J. Prev. Med. 31, S11–23.
Donnelly, J.E., Greene, J.L., Gibson, C.A., et al., 2009. Physical Activity Across the
Curriculum (PAAC): A randomized controlled trial to promote physical activity
and diminish overweight and obesity in elementary school children. Prev. Med.
49, 336–341.
DuBose, K.D., Mayo, M.S., Gibson, C.A., et al., 2008. Physical activity across the
curriculum (PAAC): rationale and design. Contemp. Clin. Trials. 29, 83–93.
Eaton, S.B., Cordain, L., Sparling, P.B., 2009. Evolution, body composition, insulin
receptor competition, and insulin resistance. Prev. Med. 49, 283–285.
Eaton, S.B., Eaton, S.B., 2003. An evolutionary perspective on human physical activity:
implications for health. Comp. Biochem. Physiol. A Mol. Integr. Physiol. 136,
153–159.
Economos, C.D., Hyatt, R.R., Goldberg, J.P., et al., 2007. A community intervention
reduces BMI z-score in children: Shape Up Somerville ﬁrst year results. Obesity
(Silver Spring) 15, 1325–1336.
Ekkekakis, P., Petruzzello, S.J., 1999. Acute aerobic exercise and affect: current status,
problems and prospects regarding dose-response. Sports Med. 28, 337–374.
Elley, R., Bagrie, E., Arroll, B., 2006. Do snacks of exercise lower blood pressure? A
randomised crossover trial. N. Z. Med. J. 119, U1996.
Erez, A., Isen, A.M., 2002. The inﬂuence of positive affect on the components of
expectancy motivation. J. Appl. Psychol. 87, 1055–1067.
Ernst, M.P., Pangrazi, R.P., 1999. Effects of a physical activity program on children's
activity levels and attraction to physical activity. Pediatr. Exerc. Sci. 11,
393–405.
Fenton, M., 2005. Battling America's epidemic of physical inactivity: building
more walkable, livable communities. J. Nutr. Educ. Behav. 37 (Suppl. 2),
S115–S120.
Fox, L.D., Rejeski, W.J., Gauvin, L., 2000. Effects of leadership style and group dynamics
on enjoyment of physical activity. Am. J. Health. Promot. 14, 277–283.
Galinsky, T., Swanson, N., Sauter, S., Dunkin, R., Hurrell, J., Schleifer, L., 2007. Supplementary breaks and stretching exercises for data entry operators: a follow-up ﬁeld
study. Am. J. Ind. Med. 50, 519–527.
Gantz, W., Wang, Z., 2009. Coverage of cancer in local television news. J. Cancer Educ.
24, 65–72.
Gibson, C.A., Smith, B.K., Dubose, K.D., et al., 2008. Physical activity across the
curriculum: year one process evaluation results. Int. J. Behav. Nutr. Phys. Act. 5, 36.
Gladwell, M. 2000. The Tipping Point: How Little Things Make a Big Difference. Brown
and Company, New York.
Glasgow, R.E., Vogt, T.M., Boles, S.M., 1999. Evaluating the public health impact of health
promotion interventions: the RE-AIM framework. Am. J. Public Health 89,
1322–1327.
Gordon-Larsen, P., Nelson, M.C., Page, P., Popkin, B.M., 2006. Inequality in the built
environment underlies key health disparities in physical activity and obesity.
Pediatrics 117, 417–424.
Gosliner W., James P., Yancey A.K., et al., In Press. Impact of a staff wellness program on
the nutrition and physical activity environment of child care centers. Am. J. Health
Promot.
Green, L., Daniel, M., Novick, L., 2001. Partnerships and coalitions for community-based
research. Public. Health. Rep. 116 (Suppl. 1), 20–31.

Green, L.W., Ottoson, J.M., Garcia, C., Hiatt, R.A., 2009. Diffusion theory, and knowledge
dissemination, utilization, and integration in public health. Annu. Rev. Public
Health 30, 151–174.
Grier, S., Bryant, C.A., 2005. Social marketing in public health. Annu. Rev. Public Health
26, 319–339.
Halpern, S.D., Ubel, P.A., Asch, D.A., 2007. Harnessing the power of default options to
improve health care. N. Engl. J. Med. 357, 1340–1344.
Hammond S.L., Leonard B., Fridinger F. 2000. The Centers for Disease Control and
Prevention Director's Physical Activity Challenge: an evaluation of a worksite
health promotion intervention. Am. J. Health Promot. 15, 17-20, ii.
Heward, S., Hutchins, C., Keleher, H., 2007. Organizational change—key to capacity
building and effective health promotion. Health Promot. Int. 22, 170–178.
Honas, J.J., Washburn, R.A., Smith, B.K., Greene, J.L., Donnelly, J.E., 2008. Energy
expenditure of the physical activity across the curriculum intervention. Med. Sci.
Sports Exerc. 40, 1501–1505.
Huang, T.T., Glass, T.A., 2008. Transforming research strategies for understanding and
preventing obesity. Jama 300, 1811–1813.
Institute of Medicine (U.S.), 2006. Progress in preventing childhood obesity: how do we
measure up?). pp. xiv, 184, National Academies of Sciences, Washington, D.C.
Jurg, M.E., Kremers, S.P., Candel, M.J., Van der Wal, M.F., De Meij, J.S., 2006. A
controlled trial of a school-based environmental intervention to improve physical
activity in Dutch children: JUMP-in, kids in motion. Health Promot. Int. 21,
320–330.
Kagawa-Singer, M., 2006. Population science is science only if you know the population.
J. Cancer Educ. 21, S22–S31.
Katan, M.B., 2006. Regulation of trans fats: the gap, the Polder, and McDonald's French
fries. Atheroscler. Suppl. 7, 63–66.
Kersh, R., Morone, J., 2002. The politics of obesity: seven steps to government action.
Health Aff. (Millwood) 21, 142–153.
King, A.C., Sallis, J.F., 2009. Why and how to improve physical activity promotion:
Lessons from behavioral science and related ﬁelds. Prev. Med. 49, 286–288.
Kreuter, M.W., McClure, S.M., 2004. The role of culture in health communication. Annu.
Rev. Public. Health 25, 439–455.
Kristal, A.R., Glanz, K., Tilley, B.C., Li, S., 2000. Mediating factors in dietary change:
understanding the impact of a worksite nutrition intervention. Health Educ. Behav.
27, 112–125.
Kumanyika, S.K., Ewart, C.K., 1990. Theoretical and baseline considerations for diet and
weight control of diabetes among blacks. Diabetes Care 13, 1154–1162.
Kumanyika, S.K., Obarzanek, E., Stettler, N., et al., 2008. Population-based prevention of
obesity: the need for comprehensive promotion of healthful eating, physical
activity, and energy balance: a scientiﬁc statement from American Heart
Association Council on Epidemiology and Prevention, Interdisciplinary Committee
for Prevention (formerly the expert panel on population and prevention science).
Circulation 118, 428–464.
Kushner, K.E., 2005. Embodied context: social institutional inﬂuences on employed
mothers' health decision making. Health Care Women Int. 26, 69–86.
Lara, A., Yancey, A.K., Tapia-Conye, R., et al., 2008. Pausa para tu Salud: reduction of
weight and waistlines by integrating exercise breaks into workplace organizational
routine. Prev. Chronic. Dis. 5, A12.
Levine, J.A., Miller, J.M., 2007. The energy expenditure of using a “walk-and-work” desk
for ofﬁce workers with obesity. Br. J. Sports Med. 41, 558–561.
Liu, A., Hu, X., Ma, G., et al., 2008. Evaluation of a classroom-based physical activity
promoting programme. Obes. Rev. 9 (Suppl. 1), 130–134.
Lloyd, L.K., Cook, C.L., Kohl, H.W., 2005. A pilot study of teachers' acceptance of a
classroom-based physical activity curriculum tool: TAKE 10! TAHPERD J. 73,
8–11.
Lobstein, T., 2006. Comment: preventing child obesity—an art and a science. Obes. Rev.
7 (Suppl. 1), 1–5.
Luke, D.A., Harris, J.K., 2007. Network analysis in public health: history, methods, and
applications. Annu. Rev. Public Health 28, 69–93.
MacKelvie, K.J., Khan, K.M., Petit, M.A., Janssen, P.A., McKay, H.A., 2003. A school-based
exercise intervention elicits substantial bone health beneﬁts: a 2-year randomized
controlled trial in girls. Pediatrics 112, e447.
MacKelvie, K.J., Petit, M.A., Khan, K.M., Beck, T.J., McKay, H.A., 2004. Bone mass and
structure are enhanced following a 2-year randomized controlled trial of exercise
in prepubertal boys. Bone 34, 755–764.
Mahar, M.T., Murphy, S.K., Rowe, D.A., Golden, J., Shields, A.T., Raedeke, T.D., 2006.
Effects of a classroom-based program on physical activity and on-task behavior.
Med. Sci. Sports Exerc. 38, 2086–2094.
Maibach, E.W., 2003. Recreating communities to support active living: a new role for
social marketing. Am. J. Health Promot. 18, 114–119.
Maibach, E.W., Steg, L., Anable, J., 2009. Promoting physical activity and reducing
climate change: Opportunities to replace short car trips with active transportation.
Prev. Med. 49, 326–327.
Maibach, E.W., Abroms, L.C., Marosits, M., 2007. Communication and marketing as tools
to cultivate the public's health: a proposed “people and places” framework. BMC
Public Health 7, 88.
Malina, R.M., Little, B.B., 2008. Physical activity: the present in the context of the past.
Am. J. Hum. Biol. 20, 373–391.
Mark, A.E., Janssen, I., 2009. Inﬂuence of bouts of physical activity on overweight in
youth. Am. J. Prev. Med. 36, 416–421.
Marwell, G., Oliver, P., 1993. The critical mass in collective action: a micro-social theory.
Studies in rationality and social change. Cambridge University Press, Cambridge
[England], p. xii. 206 p.
Matsumoto, D., Yoo, S.H., Nakagawa, S., 2008. Culture, emotion regulation, and
adjustment. J. Pers. Soc. Psychol. 94, 925–937.

A.K. Yancey / Preventive Medicine 49 (2009) 342–351
Meier, R.F., 1982. Perspectives on the concept of social control. Annu. Rev. Sociol 8,
35–55.
Messer, K., Pierce, J.P., Zhu, S.H., et al., 2007. The California Tobacco Control Program's
effect on adult smokers: (1) Smoking cessation. Tob. Control. 16, 85–90.
Metzler, M.W., Williams, S., 2006. A classroom-based physical activity and academic
content program: more than a pause that refreshes? A Report to International Life
Sciences Institute. International Life Sciences Institute, Atlanta, GA.
Mittelmark, M., 1999. The psychology of social inﬂuence and healthy public policy.
Obes. Rev. 29, S24–S29.
Naylor, P.J., Macdonald, H.M., Warburton, D.E., Reed, K.E., McKay, H.A., 2008. An active
school model to promote physical activity in elementary schools: action schools!
BC. Br. J. Sports Med. 42, 338–343.
Nicoll, G., Zimring, C., 2009. Effect of innovative building design on physical activity.
J. Public Health Policy 30 (Suppl. 1), S111–S123.
Pangrazi, R.P., Beighle, A., Vehige, T., Vack, C., 2003. Impact of Promoting Lifestyle
Activity for Youth (PLAY) on children's physical activity. J. Sch. Health 73,
317–321.
Parham, G.P., Scarinci, I.C., 2007. Strategies for achieving healthy energy balance among
African Americans in the Mississippi Delta. Prev. Chronic. Dis. 4, A97.
Passe, D.H., Horn, M., Murray, R., 2000. Impact of beverage acceptability on ﬂuid intake
during exercise. Appetite 35, 219–229.
Pearson, S.D., Lieber, S.R., 2009. Financial penalties for the unhealthy? Ethical guidelines
for holding employees responsible for their health. Health Aff. 28 (3), 845–852.
Petit, M.A., McKay, H.A., MacKelvie, K.J., Heinonen, A., Khan, K.M., Beck, T.J., 2002. A
randomized school-based jumping intervention confers site and maturity-speciﬁc
beneﬁts on bone structural properties in girls: a hip structural analysis study.
J. Bone Miner. Res. 17, 363–372.
Physical Activity Guidelines Advisory Committee, 2008. Physical Activity Guidelines Advisory Committee Report, 2008. Available at http://www.health.gov/
paguidelines/committeereport.aspx. Accessed October 7, 2008. U.S. Department of
Health and Human Services, Washington, DC.
Pohjonen, T., Ranta, R., 2001. Effects of worksite physical exercise intervention on
physical ﬁtness, perceived health status, and work ability among home care
workers: ﬁve-year follow-up. Prev. Med. 32, 465–475.
Pratt, M., Macera, C.A., Sallis, J.F., O'Donnell, M., Frank, L.D., 2004. Economic interventions to promote physical activity: application of the SLOTH model. Am. J. Prev.
Med. 27, 136–145.
Prentice A.M., Jebb S.A. 2000. Physical activity level and weight control in adults. In:
Bouchard, C., (Ed.), Physical activity and obesity. Human Kinetics, Champaign, IL,
pp. vii, 400.
Pronk, N.P., Kottke, T.E., 2009. Physical activity promotion as a strategic corporate
priority to improve worker health and business performance. Prev. Med. 49,
316–321.
Pronk, S.J., Pronk, N.P., Sisco, A., Ingalls, D.S., Ochoa, C., 1995. Impact of a daily 10minute strength and ﬂexibility program in a manufacturing plant. Am. J. Health
Promot. 9, 175–178.
Ramirez, A.G., Chalela, P., Gallion, K., Velez, L.F., 2007. Energy balance feasibility study
for Latinas in Texas: a qualitative assessment. Prev. Chronic. Dis. 4, A98.
Ratey, J.J., Hagerman, E., 2008. Spark: the revolutionary new science of exercise and the
brain. Little, Brown, New York, p. ix. 294 p.
Renger, R., Steinfelt, V., Lazarus, S., 2002. Assessing the effectiveness of a communitybased media campaign targeting physical inactivity. Fam. Community Health 25,
18–30.
Rogers E.M. 2003. Diffusion of innovations. pp. xxi, 551, Free Press, New York.
Sallis, J.F., Cervero, R.B., Ascher, W., Henderson, K.A., Kraft, M.K., Kerr, J., 2006. An
ecological approach to creating active living communities. Annu. Rev. Public Health
27, 297–322.
Seymour, J.D., Yaroch, A.L., Serdula, M., Blanck, H.M., Khan, L.K., 2004. Impact of
nutrition environmental interventions on point-of-purchase behavior in adults: a
review. Prev. Med. 39 (Suppl. 2), S108–S136.
Sibley, B.A., Ward, R.M., Zullig, K.J., Yazvac, T.S., Pottiger, J.A., 2006. Effects of an environmental intervention to improve diet and increase physical activity on school
performance. American College of Sports Medicine Annual Meeting. American
College of Sports Medicine, Denver, CO.
Simon, P.A., Fielding, J.E., 2006. Public health and business: a partnership that makes
cents. Health Aff. (Millwood) 25, 1029–1039.
Smedley, B.D., Syme, S.L., Institute of Medicine (U.S.), Committee on Capitalizing on
Social Science and Behavioral Research to Improve the Public's Health, 2000.
Promoting health: intervention strategies from social and behavioral research, xiv.
National Academy Pr., Washington, D.C. 493 p.
Steckler, A., Goodman, R., 1989. How to institutionalize health promotion programs.
Am. J. Health Promot. 3, 34–44.
Stewart, J.A., Dennison, D.A., Kohl, H.W., Doyle, J.A., 2004. Exercise level and energy
expenditure in the TAKE 10! in-class physical activity program. J. Sch. Health 74,
397–400.
Stokols, D., Grzywacz, J.G., McMahan, S., Phillips, K., 2003. Increasing the health
promotive capacity of human environments. Am. J. Health Promot. 18, 4–13.
Story, M., Kaphingst, K.M., Robinson-O'Brien, R., Glanz, K., 2008. Creating healthy food
and eating environments: policy and environmental approaches. Annu. Rev. Public
Health 29, 253–272.
Sturm, R., 2004. The economics of physical activity: societal trends and rationales for
interventions. Am. J. Prev. Med. 27, 126–135.
Sturm, R., 2005. Economics and physical activity: a research agenda. Am. J. Prev. Med.
28, 141–149.
Swinburn, B.A., 2008. Obesity prevention: the role of policies, laws and regulations.
Aust. New Zealand Health Policy 5, 12.

351

Swinburn, B., Egger, G., Raza, F., 1999. Dissecting obesogenic environments: the
development and application of a framework for identifying and prioritizing
environmental interventions for obesity. Prev. Med. 29, 563–570.
Tauras, J.A., 2007. Differential impact of state tobacco control policies among race and
ethnic groups. Addiction 102 (Suppl. 2), 95–103.
Tavares, L.S., Plotnikoff, R.C., 2008. Not enough time? Individual and environmental
implications for workplace physical activity programming among women with and
without young children. Health Care Women Int. 29, 244–281.
Thaler, R.H., Sunstein, C.R., 2008. Nudge: improving decisions about health, wealth, and
happiness. Yale University Press, New Haven, p. x. 293 p.
Troiano, R.P., Berrigan, D., Dodd, K.W., Masse, L.C., Tilert, T., McDowell, M., 2008.
Physical activity in the United States measured by accelerometer. Med. Sci. Sports
Exerc. 40, 181–188.
Tsai, P.Y., Boonpleng, W., McElmurry, B.J., Park, C.G., McCreary, L., 2009. Lessons learned
in using TAKE 10! with hispanic children. J. Sch. Nurs. 25, 163–172.
Valente, T.W., Fosados, R., 2006. Diffusion of innovations and network segmentation:
the part played by people in promoting health. Sex. Transm. Dis. 33, S23–S31.
Valente, T.W., Pumpuang, P., 2007. Identifying opinion leaders to promote behavior
change. Health Educ. Behav. 34, 881–896.
Valente, T.W., Murphy, S., Huang, G., Gusek, J., Greene, J., Beck, V., 2007. Evaluating a
minor storyline on ER about teen obesity, hypertension, and 5 A Day. J. Health
Commun. 12, 551–566.
Van Duyn, M.A., McCrae, T., Wingrove, B.K., et al., 2007. Adapting evidence-based
strategies to increase physical activity among African Americans, Hispanics,
Hmong, and Native Hawaiians: a social marketing approach. Prev. Chronic Dis. 4,
A102.
Wansink, B., Chandon, P., 2006. Meal size, not body size, explains errors in estimating
the calorie content of meals. Ann. Intern. Med. 145, 326–332.
Wansink, B., Painter, J.E., Lee, Y.K., 2006. The ofﬁce candy dish: proximity's inﬂuence on
estimated and actual consumption. Int. J. Obes. (Lond) 30, 871–875.
Westerterp-Plantenga, M.S., Verwegen, C.R., Ijedema, M.J., Wijckmans, N.E., Saris, W.H.,
1997. Acute effects of exercise or sauna on appetite in obese and nonobese men.
Physiol. Behav. 62, 1345–1354.
Wilcox, S., Laken, M., Anderson, T., et al., 2007. The health-e-AME faith-based
physical activity initiative: description and baseline ﬁndings. Health Promot.
Pract. 8, 69–78.
Williams, C.L., Carter, B.J., Kibbe, D.L., Dennison, D., 2009. Increasing physical activity
in preschool: a pilot study to evaluate animal trackers. J. Nutr. Educ. Behav. 41,
47–52.
Wininger, S.R., Pargman, D., 2003. Assessment of factors associated with exercise
enjoyment. J. Music Ther. 40, 57–73.
Yancey A.K. In press. Instant recess: how to build a ﬁt nation for the 21st century.
University of California Press, Berkeley, CA.
Yancey, A.K., 2009. Workplace physical activity promotion: everybody needs a little
push. National Heart Lung & Blood Institute Workshop on Chronic Disease
Prevention in the Workplace. National Heart Lung & Blood Institute,
Washington, DC.
Yancey, A.K., Miles, O., Jordan, A., 1999. Organizational characteristics facilitating
initiation and institutionalization of physical activity programs in a multi-ethnic,
urban community. J. Health Educ. 30, S44–S51.
Yancey, A.K., Siegel, J.M., McDaniel, K.L., 2002. Role models, ethnic identity, and healthrisk behaviors in urban adolescents. Arch. Pediatr. Adolesc. Med. 156, 55–61.
Yancey, A.K., Jordan, A., Bradford, J., et al., 2003. Engaging high-risk populations in
community-level ﬁtness promotion: ROCK! Richmond. Health Promot. Pract. 4,
180–188.
Yancey, A.K., Lewis, L.B., Sloane, D.C., et al., 2004a. Leading by example: a local health
department-community collaboration to incorporate physical activity into organizational practice. J. Public Health Manag. Pract. 10, 116–123.
Yancey, A.K., McCarthy, W.J., Taylor, W.C., et al., 2004b. The Los Angeles Lift Off: a
sociocultural environmental change intervention to integrate physical activity into
the workplace. Prev. Med. 38, 848–856.
Yancey, A.K., Wold, C.M., McCarthy, W.J., et al., 2004c. Physical inactivity and
overweight among Los Angeles County adults. Am. J. Prev. Med. 27, 146–152.
Yancey, A.K., Robinson, R.G., Ross, R.K., et al., 2005. Discovering the full spectrum of
cardiovascular disease: Minority Health Summit 2003: report of the Advocacy
Writing Group. Circulation 111, e140–e149.
Yancey, A.K., Lewis, L.B., Guinyard, J.J., et al., 2006a. Putting promotion into practice: the
African Americans building a legacy of health organizational wellness program.
Health Promot. Pract. 7, 233S–246S.
Yancey, A.K., McCarthy, W.J., Harrison, G.G., Wong, W.K., Siegel, J.M., Leslie, J., 2006b.
Challenges in improving ﬁtness: results of a community-based, randomized,
controlled lifestyle change intervention. J. Womens Health (Larchmt). 15, 412–429.
Yancey, A.K., Ory, M.G., Davis, S.M., 2006c. Dissemination of physical activity promotion
interventions in underserved populations. Am. J. Prev. Med. 31, 82–91.
Yancey, A., Winﬁeld, D., Larsen, J., Anderson, M., Jackson, P., Overton, J., Wilson, S.,
Rossum, A., Kumanyika, S., 2009. “Live, Learn and Play”: Building strategic alliances
between professional sports and public health. Prev. Med. 49, 322–325.
Young, D.R., He, X., Harris, J., Mabry, I., 2002. Environmental, policy, and cultural factors
related to physical activity in well-educated urban African American women.
Women Health 36, 29–41.
Zahner, S.J., Block, D.E., 2006. The road to population health: using Healthy People 2010
in nursing education. J. Nurs. Educ. 45, 105–108.
Zernike, K., 2003. Fight against fat shifting to the workplace. New York Times, New
York, p. A1.
Zimmerman, F.J., 2009. The surprising value of behavioral economics to physical
activity promotion. Prev. Med. 49, 289–291.

