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OBJECTIVE:
To review the research literature on physical activity (PA) intervention trials, with
an emphasis on underserved populations.

DATA SOURCE:
Research studies, review articles, and
books.

CONCLUSION:
PA intervention studies have generally
shown statistically significant but modest
outcomes. Comprehensive intervention
designs combining individual-level and
physical environmental changes have
posted the largest effect sizes, and emerging models are incorporating sociocultural and organizational environmental
changes with promising results. Research
including or targeting underserved populations poses unique challenges at each
stage of the intervention process: design,
recruitment, implementation, and evaluation. Synthesis of evidence-based
approaches to address these challenges is
presented.

IMPLICATIONS FOR NURSING
PRACTICE:
Promoting PA in underserved communities is essential in improving populationlevel cancer outcomes. Additional resources are becoming available to nursing
researchers and practitioners to aid in the
conduct of PA intervention in understudied groups.
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PHYSICAL ACTIVITY
AS PRIMARY
PREVENTION TO
ADDRESS CANCER
DISPARITIES
ANTRONETTE K. YANCEY AND A. JANET TOMIYAMA

G

ROWING evidence suggests that overweight/obesity
and physical inactivity are important targets for cancer
prevention and control. The International Agency for
Research on Cancer estimates that ‘‘25% of cancer cases worldwide
are caused by overweight or obesity and a sedentary lifestyle.’’1 The
purpose of this article is to provide a brief review of existing
research on physical activity (PA) intervention trials. Special emphasis will be placed on PA interventions in underserved populations, in which cancer burden is concentrated, and a discussion
of factors associated with such interventions. This review will focus
on adult populations. Comprehensive recent reviews of obesity
prevention and control interventions in children and adolescents
are available,2-6 and have also been synthesized by the Institute
of Medicine.7
First, it is important to define the terms used throughout this article. Obesity is defined as having a body mass index (BMI; weight
[in kilograms] divided by height [in meters] squared) of greater
than 30. Overweight is defined as having a BMI between 25 and
29.9. Physical activity is bodily movement produced by the contraction of skeletal muscle and that substantially increases energy
expenditure. Moderate physical activity is defined as activity that
uses large muscle groups and is at least equivalent to brisk walking.
In addition to walking, activities may include swimming, cycling,
dancing, gardening and yard work, and various domestic and occupational activities. Vigorous physical activity is defined as rhythmic, repetitive physical activities that use large muscle groups at
70% or more of maximum heart rate, which roughly equals 220
beats per minute minus one’s age. Examples of vigorous physical
activities include jogging or running, lap swimming, cycling, aerobic dancing, skating, rowing, jumping rope, cross-country skiing,
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hiking or backpacking, racquet sports, and competitive group sports like soccer and basketball.8
Sedentary behavior does not have a standard definition, but typically describes a state of physical
inactivity and low energy expenditure, classically
characterized by excessive TV viewing.9 Studies
have operationalized sedentary lifestyle in a number of ways, such as expending less than 10% of
one’s daily energy in moderate- to high-intensity
activity (in which the metabolic rate increases at
least four times from baseline10), or performing
physical activities such as walking or biking less
than 10 minutes per week.11 Underserved populations are defined as those having minority status
based on race/ethnicity, socioeconomic status
(SES), gender, sexual orientation, or other sociodemographic characteristics.

OVERWEIGHT/OBESITY AND INSUFFICIENT
PHYSICAL ACTIVITY INCREASE CANCER RISK

S

tudies from the United States have attributed
one in five cancer deaths in women, and one
in seven in men, to obesity.12-14 Regular PA has
been associated with lower cancer incidence ranging from 10% to 50% across many types, including
breast,15-22 colon,22-33 endometrial,34-37 and lung
cancers.34,38-40 While it is difficult in most epidemiologic studies to disentangle the contributions
of sedentariness and obesity to cancer risk, PA
clearly exerts its protective influence both directly
(for example, by decreasing gastrointestinal transit time, consuming calories needed for tumor
growth, improving immune system functioning,
and/or postponing pubertal development41) and
indirectly (by decreasing fat stores, favorably altering fat distribution, and preventing weight
gain). For further discussion of factors, see Courneya and Friedenreich42 elsewhere in this issue.
Despite this evidence of the cancer-protective
influence of PA, more than 60% of Americans do
not engage in adequate levels of PA.43 Physical activity participation is even less common in low
SES and ethnic minority populations, despite their
higher morbidity and mortality rates for many
cancers.44-46 In addition, a recent study identified
physical inactivity as one of two health behaviors
for which relative inequalities are increasing
among those with less formal education compared
with those with more.47 SES-related obesity disparities are also increasing in women and among
African Americans.48

PHYSICAL ACTIVITY INTERVENTION DESIGN,
IMPLEMENTATION, AND EVALUATION

M

any PA intervention trials have been conducted, although few have targeted ethnically diverse or ethnic minority populations, nor
have they generally succeeded in engaging representative samples of community residents or
staff/members of the geographic areas and organizations from which they recruit.49
Reviews of the PA intervention research literature4,50,51 have pointed to several recurrent challenges encountered in promoting PA. First, an
active lifestyle is typically not maintained because
it competes for time and financial resources with
other sedentary but socially valued leisure activities (eg, personal care such as manicures and
hair maintenance) and most obligatory PA (eg,
for transportation, household chores) has been
engineered out of our daily life.50,52-55 Second, intervention approaches to date have not successfully prompted generalization of PA to situations
outside of the immediate intervention.50 Finally,
PA intervention studies have not been strongly
rooted in applicable theory and designed to test
relevant constructs. However, theoretical models
have been fairly anemic in this area, explaining
relatively little of the variance in PA adoption, or
especially maintenance and discontinuation/
resumption.
Level of Intervention
Most of the studies have been individually targeted. Community-based organizations have often
been used, but usually as ‘‘staging grounds’’ or convenient locations for recruitment and intervention
delivery in captive populations, rather than targets
for change in the organizational, sociocultural, or
physical environments.56

Intervention Content
Although the exact design of interventions has
varied dramatically from study to study, the interventions have included structured PA sessions
and/or exercise ‘‘prescriptions’’ where participants
are given specific recommendations for frequency,
intensity, type, and time (FITT), or other goal-targeted activities such as using a pedometer to reach
10,000 steps/day. In addition, PA has often been
packaged together with other health behaviors
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to form what are called ‘‘lifestyle modification’’
interventions—in combination with nutrition
programs, psychosocial interventions such as
cognitive behavioral therapy, or interventions designed to increase adherence to chronic disease
therapeutic medications.
Efficacy
A review by Holtzman et al57 found that nearly
half (45%) of individually targeted PA or fitness
promotion interventions were successful in creating statistically significant increases in at least
one outcome, generally lasting for at least 3
months post-intervention and producing modest
effect sizes (between 0.2 and 0.5). On average,
studies targeting moderate intensity PA had larger
effect sizes than those targeting vigorous activity.
Intervention exposure in this meta-analysis
varied widely, from a single mailing to multiple
sessions per week over many years. The 102
distinct outcomes studied also varied, from selfreport measures to tests of maximal oxygen uptake.
In worksite settings, recent and methodologically sound PA promotion interventions have generally produced favorable outcomes when using
individually tailored theory-based materials and/
or environmental prompts, while those simply offering onsite fitness facilities or referrals to worksite fitness programs have showed little efficacy
and engaged only already active or highly motivated staff.50 Comprehensive approaches melding
individual-level approaches (counseling, group
health education) with physical environmental
access (on-site fitness facilities, shower and
changing rooms, accessible stairways) have been
shown to be more effective in increasing levels of
self-reported exercise than single-component
interventions. Generalizability of these effects
across more representative employee populations
and for extended periods of time have yet to be
established. Thus, emerging models have incorporated a group performance or skills practice
component as a part of routine organizational
practice (ie, a sociocultural environmental change),
with early promise of increased effectiveness,
sustainability, and return on investment for
employers.56,58
Most relevant to oncology nursing are interventions conducted in health care settings. Health
care-based interventions usually consisted of
clinicians offering advice regarding PA. Some in-
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terventions involve multiple contacts with teams
composed of physicians, nurses, health educators,
and other mid-level providers.59 Reviews of this
literature (see Marcus et al50 for a general review)
have found mixed results regarding efficacy. Some
found overall statistically significant (though
modest) results, especially in the short term.59,60
However, results from other reviews61,62 were
mixed and inconclusive when comparing interventions to usual-care controls. Qualities of successful interventions included multiple contacts
with the health care team, behavioral approaches,
supervised PA, equipment provision, and frequent
patient follow-up.59
Several research-related challenges are common across studies. First, more research is needed
to determine the true efficacy and effectiveness of
these interventions. As mentioned above, several
PA interventions are packaged together with other
types of health behavior interventions (ie, the
design is not appropriate and/or the sample size
is insufficient to permit discernment of independent intervention component effects). A related
question, therefore, is which of the intervention
components are most robust, and whether these
active components remain viable in stand-alone
interventions. Once efficacy is established, research must then be conducted to determine
the ‘‘real world’’ feasibility, or effectiveness, of
such interventions. An important component of
effectiveness is the cost-effectiveness necessary
for reimbursement by insurance providers. Reimbursement structures have yet to be systematically investigated as realistic targets of policy
change.

PHYSICAL ACTIVITY INTERVENTION IN
UNDERSERVED POPULATIONS
Importance for Improving Population-Level
Cancer Outcomes
Research on PA interventions in underserved
populations is critical to population health for at
least three reasons. First, as noted above, such research is critical for the generalizability of study
results, given the increasingly diverse U.S. population63 (whites are no longer a majority in California and this will be true of the rest of the
country by 2060).64 For example, African American women are an underrepresented group with
disproportionately high rates of obesity and
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physical inactivity compared both with men and
women of other ethnicities.65
Second, relevant theoretical models must be developed or adapted.66 In particular, accounting for
the ‘‘behavioral economics’’ of PA: our evolutionary ‘‘hard-wiring’’ to avoid energy expenditure in
adulthood67-69; stress/mood responses to discrimination and other forms of socioeconomic marginalization70; and culturally influenced affective/
emotional attraction or distaste for certain surroundings and activities.58,71,72
Third, having homogeneous (usually white/
European-American) samples is not ideal in prevention trials. Relatively advantaged populations
may already be functioning at a high level, with
little room for improvement. This ceiling effect
may lead to underestimation of the influence of
the intervention.
Fourth, research focusing on underserved populations can uncover subgroup-specific patterns of
intervention response. For example, while stair
prompts are widely cited as an evidence-based
environmental approach to increasing PA levels,
they were ineffective in African Americans in the
only published stair study presenting subgroup
analyses by ethnicity.73
Last, there are strong cultural influences on PA
and weight-related lifestyles. Ritenbaugh74 first
described obesity as a ‘‘culture-bound’’ syndrome,
arguing that the development of obesity can be understood only within specific cultures and their
core meanings and behavioral norms. Different
cultures have different ideas and norms surrounding PA and eating, as well as obesity. For example,
girls and women in African American culture may
not wish to perspire because of arduous hair styling maintenance.50,58,71,75
Despite the importance of PA intervention research in underserved populations, little data is
available. Most large-scale studies have not had
sufficient sample sizes of any underrepresented
group to conduct subgroup analyses by ethnicity,
much less by ethnicity and gender or SES.58,76
For example, a review of PA intervention studies
published between 1984 and 2000 found only 18
studies with at least 35% African American women
comprising the sample.77 Furthermore, these
studies were low in scientific rigor and had high
attrition rates.77,78 What data that are available
suggest that PA interventions are modestly successful, but long-term hard outcomes are equivocal, similar to findings for whites.55 For example,
the Fighting Cancer with Fitness (FCF) study,78

with greater than 70% retention rate at 1-year
follow-up, found significant increases in fitness
(as measured by the sub-maximal treadmill test)
and PA (self-reported), and decreases in BMI at
2 months post-intervention compared with control participants, but only the PA and fitness
improvements remained at the 6- and 12-month
follow-up assessments.
Thus, conducting PA interventions in underserved populations presents many challenges.
The following sections detail these challenges,
focusing on issues encountered in recruitment,
implementation, and evaluation.
Recruitment
One of the greatest challenges for PA interventions
targeting underserved populations is recruitment.
Members of underserved populations are often reluctant to participate in any sort of scientific trial
for several reasons, discussed below (see comprehensive review by Yancey et al79). Because of the
scarcity of evidence regarding recruitment specifically for PA intervention trials, some of the information below pertains to intervention research in
general, but should be applicable to any type of
intervention.
Negative perceptions of the scientific
community. Symbolized by the Tuskegee Study
(a government study in which treatment for
syphilis was intentionally withheld from African
American men from poor, rural Alabama), there
is a high degree of mistrust of the scientific community in underserved populations, especially
within the African American community. The process of informed consent, which is designed to
protect participants’ rights, is instead sometimes
seen as ‘‘signing away’’ one’s rights.80 Mistrust of
researchers is also manifested by participants
reporting fears of being mistreated or exploited,
fears of researchers portraying communities negatively, fears that community health problems will
not be addressed, and fears that the researchers
are only interested in furthering their own careers.
To confront these issues of mistrust, researchers
have recommended increased communication
with potential participants and being explicit
about aligning researchers’ goals with the community’s goals.79
Community involvement. Community involvement from the study’s inception has been
found to be a critical factor in recruitment.79,81
Obtaining the support of the community can be
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facilitated by having investigators who come
from the target community (‘‘cultural insiders’’).
Support from community leaders and activating
existing social networks within a community are
essential tools for recruitment. Such support
can also counteract the mistrust of researchers
discussed above. Recruitment through churches
and other community-based organizations are
common strategies. Recruiting and conducting
interventions within community clinics have also
been shown to be successful.82
Sampling approach. Probability samples
(samples that are representative of the population
from which they are drawn) are considered the
gold standard in scientific research. However,
probabilistic sampling often does not net adequate
numbers of participants from underserved populations. To allay this, researchers have augmented
their probability sampling with community-based
recruitment.83 While focused, communitybased recruitment can be more arduous, timeconsuming, and expensive (for example, Marquez
et al83 spent $222 per participant compared with
$37 per participant in population-based sampling), such efforts are crucial for ensuring adequate representation of members of underserved
populations. At least one understudied group
should be over-sampled in the context of population sampling to ensure adequate power for
subgroup analyses by ethnicity or SES and, if
possible, other key socio-demographic attributes
(see below).
Study design. Studies that use random assignment and control groups are the most scientifically rigorous, and also the most difficult in terms
of recruitment. Placebos and other no-treatment
control groups, randomization, and double-blind
procedures are implicated. Potential participants
may decline to participate unless they receive
some sort of treatment, and being assigned to
a control group or not knowing their assignment
(in the case of double-blind studies) may decrease
their motivation to enroll or invest. These barriers
can be overcome by using wait-list control groups
(or attention control condition in which the alternative or ‘‘control intervention’’ is also viewed as
valuable and needed78,84), communicating about
the utility of randomization and control groups,
and reducing participant burden.85 The trade-off,
however, between scientific rigor and successful
recruitment must be balanced.86-88
Psychosocial and socioeconomic barriers.
.
Potential participants from underserved popula-
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tions may face both psychosocial and socioeconomic barriers to participating. Examples of the
former include higher rates of mental disorders
(such as depression), hostility, and distress, and
lower levels of social support, self-efficacy, and
quality of life60,79,89; examples of the latter include
limited financial resources, limited time, lack of
transportation, limited access to child care, and
lack of education.60 Some of these barriers can
be overcome by strategies to reduce participant
burden (see below) and provide logistic support
(eg, child care or transportation vouchers).
Incentives. Providing payments and other
incentives (such as free gym memberships78) can
increase recruitment, participation, and retention
(see below), and ameliorate socioeconomic barriers to participation.
Socio-demographic factors. Related to the
socioeconomic barriers discussed above are certain socio-demographic factors. For example, if
participants’ region of residence is far from the
study site, recruitment may not be as successful.
Immigration status is another important issue.82
Participants who do not have legal documentation
may decline to participate for fear of prosecution
and deportation. Potential participants who are
recent immigrants or relatively less acculturated
may also be less likely to participate because of
language or cultural differences. Other sociodemographic factors associated with physical
inactivity that should be considered include
older age, female gender, and lesbian sexual
orientation.58
Cultural targeting. Some studies have found
success in matching recruiters with the race/ethnicity of participants90 or utilizing a community
member as a recruiter91 Others have found recruiter experience and/or training recruiters to
be more important than ethnic matching.91 A
potential participant’s ethnic identity is likely an
important mediating factor in whether race/
ethnicity-matched recruitment will be effective.92
Cultural targeting is also relevant to intervention
implementation, discussed below.
Implementation
Implementation refers to how well an intervention
is actually carried out, or delivered. Many of the
same issues pertaining to recruitment are relevant
to implementation. It should be noted that there is
a paucity of data on the actual implementation of
PA interventions, and the sections below will
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borrow from related literatures and intervention
research in general.
Retention. Retention of participants from underserved populations refers both to the completion of intervention protocols and presentation
for all assessments. This is perhaps the greatest
obstacle to successful implementation of interventions. High rates of attrition are often found among
racial/ethnic minority participants. Many of the
same psychosocial, socioeconomic, and sociodemographic barriers involved in recruitment (for
example, mental distress, lack of transportation,
lack of time, lack of child care, and lack of residence stability) are also problems for retention.
Reducing these barriers (for example, providing
transportation or conducting intervention sessions
near the participants, having flexible scheduling,
or providing child care) will improve retention.
Timely incentive payments have also been shown
to increase retention.78,93 Researchers can further
improve retention rates by having the same staff
(preferably from the community) over time, and
having these staff be accessible (such as through
a toll-free phone number) and familiar with the
participants and their families. Intensive followup contact with participants and strong social
support have also been recommended.79
Cultural targeting. Interventions that are
culturally incongruous are unlikely to be successfully implemented.79 At a very basic level, this entails translation of study materials into languages
other than English when appropriate. At the levels
of complexity necessary in most intervention research, cultural targeting means that content
conveyed and people and settings depicted are
culturally salient and compatible.94 For instance,
golfing as an example of PA may be irrelevant or unrealistic financially for some participants. A key aspect of successful cultural targeting is selection of
appropriate messengers and models for the intervention. Beyond racial/ethnic congruence of at
least some of the intervenors, particularly those in
decision-making positions,95,96 intervention staff
must be sensitive to the potential psychosocial, socioeconomic, and socio-demographic challenges
facing participants. Much more research is needed,
however, to gauge the efficacy of cultural adaptations and the specificity of targeting needed.50
Adherence. Even if participants do not fail to
present for assessments or drop out of the study,
the issue of participant investment, or active
engagement in intervention delivery activities and
adherence to the intervention protocol, remains

important. Complicated, time-consuming, and
difficult intervention protocols can interfere with
adherence.60,79 Notably, many studies do not
adequately measure or report adherence, interfering with researchers’ abilities to assess and address this problem.
Evaluation
The conclusions we draw from intervention findings are only as good as the quality of their evaluations. Several evaluation issues are particularly
relevant for underserved populations.
Measure
selection. Outcome
measures
should be carefully selected to be relevant to study
participants (ie, validated in socio-demographically similar samples). Sociocultural factors
should be considered. For example, phlebotomy
may not be acceptable as a measure in some cultures or groups, and other methods (such as salivary sampling) may be more palatable.97
Evaluation staff. As in recruitment and implementation staff selection, participants must
feel comfortable with evaluators. Feelings of discomfort in evaluation sessions might interfere
with honesty in self-report measures, and may
negatively affect study retention and intervention
adherence. For example, in the Fighting Cancer
with Fitness study78 mentioned above, problems
arose when young white female college student intern evaluators were tasked with measuring the
waist and hip circumferences of obese older African American women. Participants felt that the
students’ facial expressions and comments conveyed disdain for their body sizes and shapes.
Logistical concerns. Evaluation sessions
should be arranged to favor participant convenience over research staff convenience. However,
some clinical/physiologic measurements, such as
blood insulin levels, must be conducted in hospital, clinic, or university settings. In such cases,
logistical support should be provided, as earlier
noted.

CONCLUSION

T

he field of oncology nursing will benefit from
understanding the importance of PA, both
for primary prevention as well as for survival and
quality of life (see Ingram and Viscovsky,98 Knobf
et al,99 and Young-McCaughan and Arzola,100 elsewhere in this issue).While further research is clearly
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needed on PA interventions in clinical settings, the
available research has provided some starting
points for successful intervention. These include
providing the patient with multiple contacts with
providers and frequent follow-up interactions.59
Addressing underserved populations is an important concern for oncology at all levels of prevention. For example, while Latinos tend to have
lower than average cancer prevalence rates, they
present at a later stage and have poorer survival.101 Recent efforts spearheaded by the National Cancer Institute (NCI) have attempted to
address these issues within primary care settings.
For example, the NCI-funded Latin American
Cancer Research Coalition (LACRC) created cooperative relationships between academic researchers, community clinics, and community
partners and organizations in Washington,
DC.82,95 The National Black Leadership Initiative
on Cancer and National Hispanic Leadership Initiative on Cancer are similar national efforts,
with various degrees of local involvement and implementation. The Centers for Disease Control
and Prevention (CDC) have also funded eight Cancer Prevention and Control Research Network
sites across the U.S. to foster such communitybased participatory research approaches. Several
focus on PA.102
The following recommendations may be helpful
in increasing the quantity, quality, representativeness and, hence, potential impact of PA promotion
research on cancer outcomes:
 Identify and widely disseminate information
about diversity-targeted PA research resources
that erode territorial disease-specific ‘‘silos’’
(eg, the African American Collaborative Obesity
Research Network,103 the 25 newly funded
National Center for Minority Health and Health
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Disparities planning projects,104 CDC-funded
Racial and Ethnic Approaches to Community
Health projects,105-114 or the CDC-funded
WISEWOMAN projects115-133).
 Expand pipeline programs to cultivate ‘‘cultural
insider’’ researchers, those able to integrate cultural contextual factors into research question
development, hypothesis generation, intervention design and implementation, measure selection and evaluation to optimize cultural salience
and, ultimately, intervention efficacy and effectiveness. Examples include the special NCI grant
mechanisms requiring researchers at majority
institutions commanding substantial extramural
research funding to partner with faculty at minority-serving institutions (eg, historically black
colleges and universities), and the Californiabased Minority Training Program in Cancer
Control Research.134,135
 Set research priorities and involve professional
associations (ASCO, ASPO, Black Nurses groups,
etc.) in advocacy for resources to support them.
Examples include validation of instruments in
culturally diverse samples, and setting standards and providing incentives (eg, research
supplements) to create consistency in construct
and measure selection, because resources are
perennially constrained, a more systematic
approach may provide more ‘‘bang for the
buck.’’

ACKNOWLEDGMENT
The authors gratefully acknowledge the manuscript preparation assistance of Danielle Osby, as well as helpful comments
from Drs. Traci Mann, Elliot Berkman, Emily Falk, James
Hilger, and Ashley Moskovich.

REFERENCES
1. Friedenreich CM, Thune I, Brinton LA, et al. Epidemiologic issues related to the association between physical activity
and breast cancer. Cancer 1998;83(suppl 3):600-610.
2. Flynn MA, McNeil DA, Maloff B, et al. Reducing obesity and
related chronic disease risk in children and youth: a synthesis of
evidence with ‘best practice’ recommendations. Obes Rev
2006;7(suppl 1):7-66.
3. Katz DL, O’Connell M, Yeh MC, et al. Public health strategies for preventing and controlling overweight and obesity in
school and worksite settings: a report on recommendations of

the Task Force on Community Preventive Services. MMWR
Recomm Rep 2005;54(RR-10):1-12.
4. Sharma M. School-based interventions for childhood and
adolescent obesity. Obes Rev 2006;7:261-269.
5. Summerbell CD, Waters E, Edmunds LD, et al. Interventions for preventing obesity in children. Cochrane Database
Syst Rev 2005;3:CD001871.
6. Homer C, Simpson LA. Childhood obesity: what’s health
care policy got to do with it? Health Aff (Millwood) 2007;26:
441-444.

260

A.K. YANCEY AND A.J. TOMIYAMA

7. Institute of Medicine. Progress in preventing childhood
obesity: How do we measure up? Washington, DC: National
Academies of Sciences; 2006.
8. United States Department of Health and Human Services.
Physical activity and health: A report of the Surgeon General.
Atlanta, GA: U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention, 1996.
9. Ricciardi R. Sedentarism: a concept analysis. Nurs Forum
2005;40:79-87.
10. Bernstein MS, Morabia A, Sloutskis D. Definition and
prevalence of sedentarism in an urban population. Am J Public
Health 1999;89:862-867.
11. Yancey AK, Wold CM, McCarthy WJ, et al. Physical inactivity and overweight among Los Angeles County adults. Am J
Prev Med 2004;27:146-152.
12. Calle EE, Thun MJ. Obesity and cancer. Oncogene
2004;23:6365-6378.
13. Calle EE, Thun MJ, Petrelli JM, et al. Body-mass index
and mortality in a prospective cohort of U.S. adults. N Engl J
Med 1999;341:1097-1105.
14. Vigneri P, Frasca F, Sciacca L, et al. Obesity and cancer.
Nutr Metab Cardiovasc Dis 2006;16:1-7.
15. Friedenreich CM, Rohan TE. Recreational physical activity and risk of benign proliferative epithelial disorders of the
breast in women. Eur J Cancer Prev 1994;3:465-471.
16. Thune I, Brenn T, Lund E, et al. Physical activity and the
risk of breast cancer. N Engl J Med 1997;336:1269-1275.
17. Verloop J, Rookus MA, van der Kooy K, et al. Physical
activity and breast cancer risk in women aged 20-54 years.
J Natl Cancer Inst 2000;92:128-135.
18. Gammon MD, John EM, Britton JA. Recreational and occupational physical activities and risk of breast cancer. J Natl
Cancer Inst 1998;90:100-117.
19. Gammon MD, Schoenberg JB, Britton JA, et al. Recreational physical activity and breast cancer risk among women
under age 45 years. Am J Epidemiol 1998;147:273-280.
20. McTiernan A, Kooperberg C, White E, et al. Recreational
physical activity and the risk of breast cancer in postmenopausal women: the Women’s Health Initiative Cohort Study.
JAMA 2003;290:1331-1336.
21. McTiernan A, Stanford JL, Weiss NS, et al. Occurrence of
breast cancer in relation to recreational exercise in women age
50-64 years. Epidemiology 1996;7:598-604.
22. Kruk J, Aboul-Enein HY. Physical activity in the prevention of cancer. Asian Pac J Cancer Prev 2006;7:11-21.
23. Wu AH, Paganini-Hill A, Ross RK, et al. Alcohol, physical
activity and other risk factors for colorectal cancer: a prospective study. Br J Cancer 1987;55:687-694.
24. Levi F, Pasche C, Lucchini F, et al. Occupational and leisure-time physical activity and the risk of colorectal cancer. Eur
J Cancer Prev 1999;8:487-493.
25. Tang R, Wang JY, Lo SK, et al. Physical activity, water intake and risk of colorectal cancer in Taiwan: a hospital-based
case-control study. Int J Cancer 1999;82:484-489.
26. Martinez ME, Giovannucci E, Spiegelman D, et al. Leisure-time physical activity, body size, and colon cancer in
women. Nurses’ Health Study Research Group. J Natl Cancer
Inst 1997;89:948-955.
27. Slattery ML, Schumacher MC, Smith KR, et al. Physical
activity, diet, and risk of colon cancer in Utah. Am J Epidemiol
1988;128:989-999.
28. Slattery ML, Potter J, Caan B, et al. Energy balance and colon cancer–Beyond physical activity. Cancer Res 1997;57:75-80.

29. Slattery ML, Edwards S, Curtin K, et al. Physical activity
and colorectal cancer. Am J Epidemiol 2003;158:214-224.
30. Tavani A, Gallus S, La Vecchia C, et al. Physical activity
and risk of ovarian cancer: an Italian case-control study. Int J
Cancer 2001;91:407-411.
31. Potter JD. Risk factors for colon neoplasia–Epidemiology
and biology. Eur J Cancer 1995;31A:1033-1038.
32. Macfarlane GJ, Lowenfels AB. Physical activity and colon
cancer. Eur J Cancer Prev 1994;3:393-398.
33. Colditz GA, Cannuscio CC, Frazier AL. Physical activity
and reduced risk of colon cancer: implications for prevention.
Cancer Causes Control 1997;8:649-667.
34. Friedenreich CM, Orenstein MR. Physical activity and
cancer prevention: etiologic evidence and biological mechanisms. J Nutr 2002;132(suppl 11):3456S-3464S.
35. Sturgeon SR, Brinton LA, Berman ML, et al. Past and
present physical activity and endometrial cancer risk. Br J Cancer 1993;68:584-589.
36. Moradi T, Nyren O, Bergstrom R, et al. Risk for endometrial cancer in relation to occupational physical activity: a
nationwide cohort study in Sweden. Int J Cancer 1998;76:
665-670.
37. Terry P, Baron JA, Weiderpass E, et al. Lifestyle and endometrial cancer risk: a cohort study from the Swedish Twin
Registry. Int J Cancer 1999;82:38-42.
38. Sellers TA, Potter JD, Folsom AR. Association of incident
lung cancer with family history of female reproductive cancers:
the Iowa Women’s Health Study. Genet Epidemiol 1991;8:
199-208.
39. Thune I, Lund E. The influence of physical activity on
lung-cancer risk: a prospective study of 81,516 men and
women. Int J Cancer 1997;70:57-62.
40. Wannamethee SG, Shaper AG, Walker M. Physical activity and risk of cancer in middle-aged men. Br J Cancer
2001;85:1311-1316.
41. Hallal PC, Victora CG, Azevedo MR, et al. Adolescent
physical activity and health: a systematic review. Sports Med
2006;36:1019-1030.
42. Courneya KS, Friedenreich CM. Physical activity and
cancer control. Semin Oncol Nurs 2007;23:242-252.
43. National Center for Chronic Disease Prevention and
Health Promotion (CfDCaP). Physical activity and good nutrition: essential elements to prevent chronic diseases and obesity
2003. Nutr Clin Care 2003;6:135-138.
44. Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2006.
CA Cancer J Clin 2006;56:106-130.
45. Smith SC Jr, Clark LT, Cooper RS, et al. Discovering
the full spectrum of cardiovascular disease: Minority Health
Summit 2003: report of the Obesity, Metabolic Syndrome,
and Hypertension Writing Group. Circulation 2005;111:
e134-e139.
46. Myers HF, Kagawa-Singer M, Kumanyika SK, et al. Behavioral risk factors related to chronic diseases in ethnic minorities. Health Psychol 1995;14:613-621.
47. Harper S, Lynch J. Trends in socioeconomic inequalities
in adult health behaviors among U.S. states, 1990-2004. Public
Health Rep 2007;122:177-189.
48. Truong KD, Sturm R. Weight gain trends across sociodemographic groups in the United States. Am J Public Health
2005;95:1602-1606.
49. Gibson CA, Kirk EP, LeCheminant JD, et al. Reporting
quality of randomized trials in the diet and exercise literature
for weight loss. BMC Med Res Methodol 2005;5:9.

PHYSICAL ACTIVITY AND SEDENTARY BEHAVIOR

50. Marcus BH, Williams DM, Dubbert PM, et al. Physical activity intervention studies: what we know and what we need to
know: a scientific statement from the American Heart Association Council on Nutrition, Physical Activity, and Metabolism
(Subcommittee on Physical Activity); Council on Cardiovascular Disease in the Young; and the Interdisciplinary Working
Group on Quality of Care and Outcomes Research. Circulation
2006;114:2739-2752.
51. Story M. School-based approaches for preventing and
treating obesity. Int J Obes Relat Metab Disord 1999;23(suppl
2):S43-S51.
52. Biddle SJ, Gorely T, Stensel DJ. Health-enhancing physical activity and sedentary behaviour in children and adolescents. J Sports Sci 2004;22:679-701.
53. Timperio A, Salmon J, Ball K. Evidence-based strategies
to promote physical activity among children, adolescents and
young adults: review and update. J Sci Med Sport 2004;7(suppl
1):20-29.
54. Stone EJ, McKenzie TL, Welk GJ, et al. Effects of physical
activity interventions in youth. Review and synthesis. Am J
Prev Med 1998;15:298-315.
55. Marcus BH, Dubbert PM, Forsyth LH, et al. Physical activity behavior change: issues in adoption and maintenance.
Health Psychol 2000;19(suppl 1):32-41.
56. Yancey A, Pronk N, Cole B. Environmental and policy
approaches to obesity prevention in the workplace. In:
Kumanyika SK, Brownson R, eds. Obesity epidemiology & prevention: a handbook. New York: Springer; 2007.
57. Holtzman J, Schmitz K, Babes G, et al. Effectiveness of
behavioral interventions to modify physical activity behaviors
in general populations and cancer patients and survivors. Evid
Rep Technol Assess (Summ) 2004;102:1-8.
58. Yancey AK, Ory MG, Davis SM. Dissemination of physical
activity promotion interventions in underserved populations.
Am J Prev Med 2006;31(suppl 4):S82-S91.
59. Simons-Morton DG, Calfas KJ, Oldenburg B, et al. Effects of interventions in health care settings on physical activity or cardiorespiratory fitness. Am J Prev Med 1998;15:
413-430.
60. Eakin EG, Glasgow RE, Riley KM. Review of primary carebased physical activity intervention studies: effectiveness and
implications for practice and future research. J Fam Pract
2000;49:158-168.
61. Eaton CB, Menard LM. A systematic review of physical
activity promotion in primary care office settings. Br J Sports
Med 1998;32:11-16.
62. Eden KB, Orleans CT, Mulrow CD, et al. Does counseling
by clinicians improve physical activity? A summary of the evidence for the U.S. Preventive Services Task Force. Ann Intern
Med 2002;137:208-215.
63. O’Malley AS, Gonzalez RM, Sheppard VB, et al. Primary
care cancer control interventions including Latinos: a review.
Am J Prev Med 2003;25:264-271.
64. National Center for Health Statistics, Methodology
and Assumptions for the Population Projections of the
United States: 1999-2100. Available at: http://www.census.
gov/population/www/documentation/twps0038.html.
Population Projections Program, Population Division, U.S.
Census Bureau, Department of Commerce, 2000 (accessed
July 31, 2007).
65. Ogden CL, Carroll MD, Curtin LR, et al. Prevalence of
overweight and obesity in the United States, 1999-2004.
JAMA 2006;295:1549-1555.

261

66. Kumanyika SK, Ewart CK. Theoretical and baseline considerations for diet and weight control of diabetes among blacks.
Diabetes Care 1990;13:1154-1162.
67. Sturm R. The economics of physical activity: societal
trends and rationales for interventions. Am J Prev Med
2004;27(suppl 3):126-135.
68. Zimring C, Joseph A, Nicoll GL, et al. Influences of building design and site design on physical activity: research and
intervention opportunities. Am J Prev Med 2005;28(suppl 2):
186-193.
69. Levine JA, Vander Weg MW, Hill JO, et al. Non-exercise
activity thermogenesis: the crouching tiger hidden dragon of
societal weight gain. Arterioscler Thromb Vasc Biol 2006;26:
729-736.
70. Krieger N. Stormy weather: race, gene expression, and
the science of health disparities. Am J Public Health 2005;95:
2155-2160.
71. Day K. Active living and social justice: planning for physical activity in low-income, black, and Latino communities.
J Am Planning Assoc 2006;72:88-99.
72. Yancey A. Social ecological influences on obesity control:
instigating problems and informing potential solutions. Obesity
Management 2007;3:74-79.
73. Andersen RE, Franckowiak SC, Snyder J, et al. Can inexpensive signs encourage the use of stairs? Results from a community intervention. Ann Intern Med 1998;129:363-369.
74. Ritenbaugh C. Obesity as a culture-bound syndrome.
Cult Med Psychiatry 1982;6:347-361.
75. Kumanyika SK. Obesity treatment in minorities. In:
Wadden TA, Stunkard AJ, eds. Obesity: Theory and Therapy.
Ed 3. New York, NY: Guilford Publications; 2002, pp 416-446.
76. Kumanyika SK, Shults J, Fassbender J, et al. Outpatient
weight management in African-Americans: the Healthy Eating
and Lifestyle Program (HELP) study. Prev Med 2005;41:488502.
77. Banks-Wallace J, Conn V. Interventions to promote
physical activity among African American women. Public
Health Nurs 2002;19:321-335.
78. Yancey AK, McCarthy WJ, Harrison GG, et al. Challenges
in improving fitness: results of a community-based, randomized, controlled lifestyle change intervention. J Womens Health
(Larchmt) 2006;15:412-429.
79. Yancey AK, Ortega AN, Kumanyika SK. Effective recruitment and retention of minority research participants. Ann Rev
Public Health 2006;27:1-28.
80. Herring P, Montgomery S, Yancey AK, et al. Understanding the challenges in recruiting blacks to a longitudinal cohort
study: the Adventist health study. Ethn Dis 2004;14:423-430.
81. Yancey A. Facilitating health promotion in communities
of color. Cancer Res Ther Control 1999;8:113-122.
82. Kreling BA, Canar J, Catipon E, et al. Latin American
Cancer Research Coalition. Community primary care/academic partnership model for cancer control. Cancer
2006;107(suppl 8):2015-2022.
83. Marquez MA, Muhs JM, Tosomeen A, et al. Costs and
strategies in minority recruitment for osteoporosis research. J
Bone Miner Res 2003;18:3-8.
84. Maxwell AE, Bastani R, Vida P, et al. Physical activity
among older Filipino-American women. Women Health
2002;36:67-79.
85. Moser DK, Dracup K, Doering LV. Factors differentiating
dropouts from completers in a longitudinal, multicenter clinical
trial. Nurs Res 2000;49:109-116.

262

A.K. YANCEY AND A.J. TOMIYAMA

86. Cardona M, Joshi R. The challenge of balancing methodological rigour and practical needs in low-income settings: what
we are doing and what we need to do better. Crit Publ Health
2007;17:81-89.
87. Wilcox S, Laken M, Bopp M, et al. Increasing physical activity among church members: community-based participatory
research. Am J Prev Med 2007;32:131-138.
88. El Ansari W, Phillips CJ. The costs and benefits to participants in community partnerships: a paradox? Health Promot
Pract 2004;5:35-48.
89. Woods MN, Harris KJ, Mayo MS, et al. Participation of
African Americans in a smoking cessation trial: a quantitative
and qualitative study. J Natl Med Assoc 2002;94:609-618.
90. Moorman PG, Newman B, Millikan RC, et al. Participation
rates in a case-control study: the impact of age, race, and race of
interviewer. Ann Epidemiol 1999;9:188-195.
91. Arean PA, Alvidrez J, Nery R, et al. Recruitment and retention of older minorities in mental health services research.
Gerontologist 2003;43:36-44.
92. Siegel JM, Yancey AK, McCarthy WJ. Overweight and depressive symptoms among African-American women. Prev Med
2000;31:232-240.
93. Yancey AK, Miles OL, McCarthy WJ, et al. Differential response to targeted recruitment strategies to fitness promotion
research by African-American women of varying body mass index. Ethn Dis 2001;11:115-123.
94. Kreuter MW, Lukwago SN, Bucholtz RD, et al. Achieving
cultural appropriateness in health promotion programs: targeted and tailored approaches. Health Educ Behav 2003;30:
133-146.
95. Sheppard VB, Cox LS, Kanamori MJ, et al. Brief report: if
you build it, they will come: methods for recruiting Latinos into
cancer research. J Gen Intern Med 2005;20:444-447.
96. Yancey AK, Kumanyika SK, Ponce NA, et al. Populationbased interventions engaging communities of color in healthy
eating and active living: a review. Prev Chronic Dis 2004;1:
A09.
97. McCarthy WJ, Yancey A, Siegel JM, et al. Obesity correlates with elevated blood pressure, not cholesterol, among ethnic minority adolescents. Prev Chronic Dis 2007 (in press).
98. Ingram C, Visovsky C. Exercise intervention to modify
physiologic risk factors in cancer survivors. Semin Oncol Nurs
2007;23:275-284.
99. Knobf MT, Musanti R, Dorward J. Exercise and quality of
life outcomes in patients with cancer. Semin Oncol Nurs 2007;
23:285-296.
100. Young-McCaughan S, Arzola SM. Exercise intervention
research for patients with cancer on treatment. Semin Oncol
Nurs 2007;23:264-274.
101. Huerta EE. Cancer statistics for Hispanics, 2003: good
news, bad news, and the need for a health system paradigm
change. CA Cancer J Clin 2003;53:205-207.
102. Lara A, Yancey AK, Tapia-Conyer R, et al. Pausa para
tu salud: Integration of PA breaks into Mexican Health Ministry
organizational routine may reduce weight and waistlines. Prev
Chronic Dis [in press].
103. Kumanyika SK, Gary TL, Lancaster KJ, et al. Achieving healthy weight in African-American communities: research perspectives and priorities. Obes Res 2005;13:
2037-2047.
104. National Center for Minority Health and Health Disparities. Computer retrieval of information on scientific projects.
Available at: http://crisp.cit.nih.gov.

105. Giles WH, Liburd L. Reflections on the past, reaching for
the future: REACH 2010–the first 7 years. Health Promot Pract
2006;7(suppl 3):179S-180S.
106. Liburd LC, Giles HW, Mensah GA. Looking through
a glass, darkly: eliminating health disparities. Prev Chronic
Dis 2006;3:A72.
107. Liburd LC, Jack L Jr, Williams S, et al. Intervening on
the social determinants of cardiovascular disease and diabetes.
Am J Prev Med 2005;29(suppl 1):18-24.
108. Yancey AK, Lewis LB, Sloane DC, et al. Leading by
example: a local health department-community collaboration
to incorporate physical activity into organizational practice.
J Public Health Manag Pract 2004;10:116-123.
109. Centers for Disease Control and Prevention. Racial and
Ethnic Approaches to Community Health projects. Available at:
http://www.cdc.gov/reach/index.htm. (accessed July 31, 2007).
110. Sloane DC, Diamant AL, Lewis LB, et al. Improving the
nutritional resource environment for healthy living through
community-based participatory research. J Gen Intern Med
2003;18:568-575.
111. Lewis LB, Sloane DC, Nascimento LM, et al. African
Americans’ access to healthy food options in South Los Angeles
restaurants. Am J Public Health 2005;95:668-673.
112. Sloane D, Nascimento L, Flynn G, et al. Assessing resource environments to target prevention interventions in
community chronic disease control. J Health Care Poor Underserved 2006;17(suppl 2):146-158.
113. Yancey AK, Lewis LB, Guinyard JJ, et al. Putting promotion into practice: the African Americans building a legacy of
health organizational wellness program. Health Promot Pract
2006;7(suppl 3):233S-246S.
114. Airhihenbuwa CO, Liburd L. Eliminating health disparities in the African American population: the interface of
culture, gender, and power. Health Educ Behav 2006;33:
488-501.
115. Parra-Medina D, Wilcox S, Thompson-Robinson M, et al.
A replicable process for redesigning ethnically relevant educational materials. J Womens Health (Larchmt) 2004;13:579-588.
116. Arias I. The legacy of child maltreatment: long-term
health consequences for women. J Womens Health (Larchmt)
2004;13:468-473.
117. Centers for Disease Control and Prevention. WISEWOMAN. Well-Integrated Screening and Evaluation for Women
Across the Nation. Available at: http://www.cdc.gov/wisewoman.
(accessed July 31, 2007).
118. Farris RP, Haney DM, Dunet DO. Expanding the evidence for health promotion: developing best practices for WISEWOMAN. J Womens Health (Larchmt) 2004;13:634-643.
119. Finkelstein EA, Khavjou OA, Mobley LR, et al. Racial/
ethnic disparities in coronary heart disease risk factors among
WISEWOMAN enrollees. J Womens Health (Larchmt) 2004;
13:503-518.
120. Finkelstein EA, Wittenborn JS, Farris RP. Evaluation of
public health demonstration programs: the effectiveness and
cost-effectiveness of WISEWOMAN. J Womens Health
(Larchmt) 2004;13:625-633.
121. Goodman J, Fry WF Jr. Toward optimal health: the experts discuss therapeutic humor. Interview by Jodi R. Godfrey.
J Womens Health (Larchmt) 2004;13:474-479.
122. Jacobs AD, Ammerman AS, Ennett ST, et al. Effects
of a tailored follow-up intervention on health behaviors, beliefs, and attitudes. J Womens Health (Larchmt) 2004;13:
557-568.

PHYSICAL ACTIVITY AND SEDENTARY BEHAVIOR

123. Jilcott SB, Macon ML, Rosamond WD, et al. Implementing the WISEWOMAN program in local health departments:
staff attitudes, beliefs, and perceived barriers. J Womens Health
(Larchmt) 2004;13:598-606.
124. Lewis SD, Johnson VR, Farris RP, et al. Using success
stories to share knowledge and lessons learned in health promotion. J Womens Health (Larchmt) 2004;13:616-624.
125. Mays GP, Hesketh HA, Ammerman AS, et al. Integrating
preventive health services within community health centers:
lessons from WISEWOMAN. J Womens Health (Larchmt)
2004;13:607-615.
126. Mobley LR, Finkelstein EA, Khavjou OA, et al. Spatial
analysis of body mass index and smoking behavior among
WISEWOMAN participants. J Womens Health (Larchmt) 2004;
13:519-528.
127. Sanders CG, Aycock N, Samuel-Hodge CD, et al. Extending the reach of public health nutrition: training community practitioners in multilevel approaches. J Womens Health
(Larchmt) 2004;13:589-597.
128. Staten LK, Gregory-Mercado KY, Ranger-Moore J, et al.
Provider counseling, health education, and community health
workers: the Arizona WISEWOMAN project. J Womens Health
(Larchmt) 2004;13:547-556.
129. Stoddard AM, Palombo R, Troped PJ, et al. Cardiovascular disease risk reduction: the Massachusetts WISE-

263

WOMAN project. J Womens Health (Larchmt) 2004;13:
539-546.
130. Viadro CI, Farris RP, Will JC. The WISEWOMAN projects: lessons learned from three states. J Womens Health
(Larchmt) 2004;13:529-538.
131. Will JC, Farris RP, Sanders CG, et al. Health promotion
interventions for disadvantaged women: overview of the WISEWOMAN projects. J Womens Health (Larchmt) 2004;13:
484-502.
132. Witmer JM, Hensel MR, Holck PS, et al. Heart disease
prevention for Alaska Native women: a review of pilot study
findings. J Womens Health (Larchmt) 2004;13:569-578.
133. Yancey AK. Building capacity to prevent and control chronic disease in underserved communities: expanding the wisdom of WISEWOMAN in intervening at the
environmental level. J Womens Health (Larchmt) 2004;13:
644-649.
134. Pasick RJ, Otero-Sabogal R, Nacionales MC, et al. Increasing ethnic diversity in cancer control research: description and impact of a model training program. J Cancer Educ
2003;18:73-77.
135. Yancey A, Kagawa-Singer M, Ratliff P, et al. Progress
in the pipeline: replication of the Minority Training Program in Cancer Control Research. J Cancer Educ 2007;21:
230-236.

