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Abstract

Using a life course approach, the Centers for Disease Control and Prevention’s Division of Cancer 

Prevention and Control and the National Association of Chronic Disease Directors co-hosted a 2-

day meeting with 15 multidisciplinary experts to consider evidence linking factors in early 

adulthood to subsequent cancer risk and strategies for putting that evidence into practice to reduce 

cancer incidence. This paper provides an overview of key themes from those meeting discussions, 

drawing attention to the influence that early adulthood can have on lifetime cancer risk and 

potential strategies for intervention during this phase of life. A number of social, behavioral, and 

environmental factors during early adulthood influence cancer risk, including dietary patterns, 

physical inactivity, medical conditions (e.g., obesity, diabetes, viral infections), circadian rhythm 

disruption, chronic stress, and targeted marketing of cancer-causing products (e.g., tobacco, 

alcohol). Suggestions for translating research into practice are framed in the context of the four 

strategic directions of the National Prevention Strategy: building healthy and safe community 

environments; expanding quality preventive services in clinical and community settings; 

empowering people to make healthy choices; and eliminating health disparities. Promising 

strategies for prevention among young adults include collaborating with a variety of community 

sectors as well as mobilizing young adults to serve as advocates for change. Young adults are a 

heterogeneous demographic group, and targeted efforts are needed to address the unique needs of 

population subgroups that are often underserved and under-represented in research studies.

INTRODUCTION

Cancer is a leading cause of suffering and premature death in the U.S.; the latest estimates 

suggest that, by 2020, more than 1.9 million Americans will be diagnosed with cancer each 

year.1 The devastating impact cancer has on the health of Americans creates an imperative to 

identify missed opportunities to prevent or delay the development of cancer. The Centers for 
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Disease Control and Prevention (CDC)’s Division of Cancer Prevention and Control 

established the Cancer Prevention Across the Lifespan workgroup to identify cancer 

prevention opportunities during each phase of life, from the prenatal period through older 

adulthood.2 Using a life course approach, the workgroup examined prevention opportunities 

during early life,3 adolescence,4 and midlife.5,6 During 2015–2016, the workgroup 

collaborated with the National Association of Chronic Disease Directors to examine 

opportunities specific to early adulthood, an emerging field encompassing roughly ages 18–

44 years. Given the heterogeneity of life experiences among adults across this broad age 

range, most project activities focused on behaviors, social influences, exposures, and other 

challenges that affect young adults as they transition into adulthood.

Activities included reviewing the literature on factors during early adulthood that influence 

cancer risk and convening a 2-day meeting in April 2016 with a group of 15 

multidisciplinary experts to discuss the state of the evidence and ideas for putting that 

evidence into practice. This paper provides an overview of key themes from the meeting 

discussions, drawing attention to factors during early adulthood that may influence lifetime 

cancer risk and potential strategies for intervention during this phase of life.

Specific meeting goals were to:

1. explore the “state of the evidence” and identify cancer risk–related factors 

specific to young adults, including social drivers of health and inequalities;

2. identify actions, particularly policy, systems, and environmental changes that 

could be undertaken to intervene on cancer causes and risk factors among young 

adults; and

3. inform the planning of data collection, the design and implementation of 

interventions, or other actions by CDC, state health departments, and other 

partners to reduce lifetime cancer risk among young adults.

A professional meeting facilitator used a series of overarching questions to guide group 

discussions (Table 1). Meeting discussions on the first day focused on the cross-cutting 

theme of investing in the health and well-being of young adults, with an emphasis on the 

overarching questions “What’s important?” and “What’s missing?” Discussions on the 

second day focused on the overarching questions “What can we do now, and how do we do 

it?” and were organized within the context of the four strategic directions of the National 

Prevention Strategy: building healthy and safe community environments; expanding quality 

preventive services in clinical and community settings; empowering people to make healthy 

choices; and eliminating health disparities.7 This paper uses the same framework to organize 

themes from the meeting.

INVESTING IN THE HEALTH AND WELL-BEING OF YOUNG ADULTS

Early adulthood is a window of opportunity for early cancer intervention, and there are many 

important contextual factors to consider when targeting this age group. For example, early 

adulthood is a time of many life transitions, such as leaving home, entering the workforce, 

and perhaps becoming a parent, each with potential challenges and stresses.8 Furthermore, 
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young adults face health challenges such as high rates of certain chronic health conditions 

(e.g., obesity) but tend to have low use of preventive care services.9

Numerous social, behavioral, and environmental factors during early adulthood can 

influence cancer risk, and as the surveillance data presented in the paper by White et al.10 

within this special issue illustrate, many of these cancer risk factors are common among U.S. 

young adults. Although the strength of the relationship between exposure and cancer 

development varies, factors recognized to contribute to different types of cancer include 

tobacco11; ultraviolet radiation12; alcohol13; medical conditions (e.g., obesity14 and 

diabetes15); infectious agents (e.g., human papillomavirus [HPV], viral hepatitis, 

Helicobacter pylori)16; and numerous environmental carcinogens.17 Vigorous physical 

activity18,19 and breast-feeding20,21 are examples of factors associated with lower risks for 

some cancer types. The literature is extensive on dietary factors and cancer risk, indicating 

the carcinogenicity of red and processed meat22,23 and potential benefits of a plant-based 

diet and avoidance of sugary drinks.22

In addition to these more established risk factors, there are others for which scientific 

evidence is emerging. One example is circadian rhythm disruption.24,25 The production of 

the hormone melatonin in the pineal gland is key in regulating the circadian clock.26 

Exposure to light at night suppresses melatonin production, which can disrupt the natural 

circadian rhythm. Evidence suggests that melatonin inhibits tumor growth. Therefore, 

decreasing circulating melatonin may increase cancer risk by affecting other hormonal 

systems.27 Insufficient sleep, which can contribute to circadian rhythm disruption, is 

common among young adults.10 Night shift workers are a particularly high-risk population 

because they are exposed to light at night and experience sleep disruption.28 Shiftwork 

involving circadian disruption has been classified by the International Agency for Research 

on Cancer as probably carcinogenic to humans, associated with breast, prostate, colorectal, 

and endometrial cancers.29 Research is needed to better understand the underlying biological 

mechanisms, including possible genetic components, and particular aspects of shiftwork that 

increase cancer risk. Reducing exposure to light at night, including light from urban 

environments and the use of electronic devices, may reduce cancer risk.

Chronic stress is another example of a potential cancer risk factor for which evidence is 

emerging.30–32 Data from the Stress in America™ survey indicate that younger adults tend 

to report higher average stress levels than older adults.33 Chronic stress is thought to 

influence cancer progression through underlying cellular and molecular processes that 

impact cancer biology and drive tumor growth.34 Stress-related psychosocial factors have 

been shown to impact cancer incidence in some studies and patient survival in many studies, 

with the largest effects documented in liver, head and neck, ovarian hematopoietic and 

lymphoid, lung, and breast cancers.30 Pathways activated in response to chronic stress have 

been linked to inflammation, tumor angiogenesis, protection of cancer cells from anoikis (a 

form of programmed cell death), increased nerve density, and altered tumor 

microenvironment; these mechanisms collectively can lead to poorer cancer outcomes.35,36 

Chronic inflammation may mediate the observed relationship between stressors such as 

social isolation and cancer outcomes. Research supports the notion that social connections 

protect young adults against cancer risk and related mortality by reducing the physiologic 
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stress response.37–39 The effect of chronic stress during young adulthood on long-term 

cancer risk may be attenuated through behavioral interventions to reduce stress or increase 

social support. Additionally, pharmacologic interventions to reduce stress may have the 

potential to decrease cancer risk, but more research is needed.

Changing trends in cancer rates and risk factors in the U.S. can guide the focus of prevention 

efforts targeting young adults. Disparities in cancer incidence exist within certain groups 

(e.g., smaller declines in breast cancer incidence among black women compared with white 

women).40 Additionally, although some cancer risk factors (e.g., tobacco use) and the 

corresponding racial disparities have declined with time, others (e.g., obesity) have 

persisted.38,40 As described in the paper by Yang et al.38 in this special issue, socioeconomic 

disparities persist even after accounting for differences in health behaviors. These patterns 

underscore the importance of comprehensive prevention approaches that tackle social 

inequities and discriminatory practices at the community level (e.g., social and contextual 

factors related to income, education, housing, access to health care, transportation, and 

geographic location) and highlight policy and systems-level actions as appropriate focuses 

for interventions to improve health.41,42

BUILDING HEALTHY AND SAFE COMMUNITY ENVIRONMENTS

Efforts to create healthier and safer community environments have the potential to modify or 

reduce cancer risk factors. Such efforts often require those working in public health to 

collaborate with other sectors within the community to maximize success. The promotion of 

physical activity, for example, can be addressed through collaboration across community 

sectors to create healthier community spaces. Physical activity is associated with a lower 

risk of several cancers, including breast, colorectal, and others, in addition to a lower risk of 

other chronic diseases such as heart disease, stroke, and Type 2 diabetes.43

Though people may face individual barriers to physical activity such as competing demands 

on their time and physical limitations, addressing community-level barriers, such as lack of 

access to safe spaces suitable for physical activity, is particularly important.44 The Guide to 

Community Preventive Services (www.thecommunityguide.org); National Prevention 

Strategy7; and most recently, Step it Up! The Surgeon General’s Call to Action to Promote 
Walking and Walking Communities45 outline strategies for increasing physical activity at the 

community level by improving the built environment. Walking has been highlighted as a 

strategy to improve physical activity given its ease; popularity; low injury risk; lack of 

requirements for special skills, equipment, or expensive facilities; and utility as both 

recreation and transportation.45 To increase walking, the overall community design, street 

design, and local transportation policies and practices need to provide access to safe and 

attractive areas, such as well-maintained sidewalks, pedestrian crosswalks, and parks.45 

Collaboration across community sectors, including workplaces, schools, local government, 

and law enforcement, can promote community-wide strategies to facilitate physical activity.
46,47

To maximize success, efforts to create healthy environments should also take into account 

contextual factors that extend beyond the physical environment. One such example relevant 
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to young adults is the influence of marketing. Young adults are often direct targets of 

marketing efforts for a number of products that are legal but have harmful health effects, 

including a link to cancer risk (e.g., alcohol, tobacco, sugar-sweetened beverages, processed 

foods). Alcohol advertising often specifically targets young adults and is sometimes 

marketed as a health food or, even more ironically, as a way to promote breast cancer 

awareness (“pinkwashing”).48,49 The term “industrial epidemics” has been used to describe 

the adverse health consequences of the consumption of these products, characterizing 

corporations as vectors who make, distribute, and sell products that may increase risk for 

disease.50

The multibillion-dollar advertising budgets of individual major corporations far exceed the 

entire federal budget for cancer control. Marketing efforts, however, extend well beyond 

advertising to address the “four P’s” of marketing: price, product, promotion, and place.51 

Additionally, corporate social responsibility activities are sometimes used as part of 

marketing efforts.52 Many industries have adapted strategies learned from the tobacco 

industry: casting doubt on the science, influencing regulatory activities, delaying 

implementation through the courts, and reframing the issue as one of free choice.50,53,54 

Counter-advertising efforts are needed to correct misinformation about the cancer risks of 

specific products and to shine a light on the deceptive and manipulative aspects of some 

commercial marketing practices. In addition, public health strategies need to identify and de-

legitimize industrial efforts aimed at opposing social, environmental, and policy initiatives to 

reduce exposure to carcinogens and promote healthy behaviors. The work of the University 

of California, San Francisco Tobacco Center is an example of understanding tobacco 

industry marketing to develop effective counter-marketing,55 including using similar tactics 

to develop anti-tobacco social branding.56 A social intervention used counter-marketing to 

promote smoke-free parties in San Diego and other locales.57 As described by Schillinger 

and colleagues58 in this special issue, strong partnerships with local leaders and youth 

engagement were critical to the success of this effort.

EXPANDING QUALITY PREVENTIVE SERVICES IN CLINICAL AND 

COMMUNITY SETTINGS

Preventive services in both clinical and community settings can play a role in cancer 

prevention targeting young adults. Partnerships among clinical providers, community 

organizations, and local public health agencies can more effectively help patients change 

unhealthy behaviors (e.g., tobacco use); help reach target populations for community 

services (e.g., immunization programs); and allow providers to direct patients to needed 

resources they are unable to provide in a clinical setting (e.g., nutrition and physical activity 

programs).7 Community and clinical linkages can also promote a shared goal of population 

health, cultivate community engagement, and foster the effectiveness and sustainability of 

available prevention strategies.59 Additionally, such linkages can facilitate a collaborative 

use of data to improve the understanding of the most effective and appropriate strategies in a 

given population.59
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Specific examples relevant to young adults include addressing viral hepatitis and HPV 

infections. Viral hepatitis is the leading cause of liver cancer in the U.S.60 Hepatitis B and C 

infections can progress to a chronic infection and remain asymptomatic for years until 

manifesting as liver disease or liver cancer. Populations at increased risk for viral hepatitis 

infection include immigrants and refugees from hepatitis B virus–endemic areas, Asian 

Americans, Pacific Islanders, African Americans, men who have sex with men, people living 

with HIV/AIDS, injection drug users, and the homeless.61 The nation’s first comprehensive 

action plan, Combating the Silent Epidemic of Viral Hepatitis: Action Plan for the 
Prevention, Care, & Treatment of Viral Hepatitis, was released by the U.S. DHHS in 2011 

and updated in 2014.61 The plan outlines multiple strategies for cancer prevention, including 

promoting hepatitis B virus vaccination, reducing behaviors associated with viral hepatitis, 

diagnosing and treating hepatitis C virus infection early, improving surveillance of acute and 

chronic viral hepatitis, and screening those at risk of becoming infected.61

Although current recommendations encourage HPV vaccination for children, the vaccine is 

also recommended for young adults who have not yet received the vaccine.62 Specifically, 

the HPV vaccine is recommended for young men through age 21 years and the following 

individuals through age 26 years: young women, young men who have sex with men, young 

adults who are transgender, and young adults with certain immuno-compromising 

conditions.62 Little research has examined factors that influence young adults’ decisions to 

receive the HPV vaccine and strategies that could be used to increase catch-up vaccination in 

this age group.

EMPOWERING PEOPLE TO MAKE HEALTHY CHOICES

When young adults are empowered, they are able to take an active role in improving their 

health and leading community change.7 As illustrated in the paper by McCloud et al.,63 

mobilizing and organizing the target audience of prevention interventions to involve them in 

characterizing the problem and developing solutions is one empowerment strategy that has 

been successful among this age group. One example of this approach is The Truth 

Campaign, which aimed to reduce tobacco use.64,65 Young adults were involved in the 

development of the campaign, and their engagement facilitated the development of messages 

that resonated with this population.66 Another example is The Bigger Picture, a novel 

partnership between the University of California, San Francisco Center for Vulnerable 

Populations and Youth Speaks (a youth empowerment group focused on youth literacy) to 

engage young adults in developing health-related messages.67 The papers by Hiatt and 

colleagues,68 Ling et al.,69 and Falzone colleagues70 in this special issue reiterate that 

communicating prevention messages in venues and via channels popular among young 

adults is critical to intervention success. Those developing such interventions should also 

consider accompanying behaviors to avoid inadvertently substituting one harmful product 

with another or missing an opportunity to promote healthy behaviors. For example, there is 

potential for alcohol use at a smoke-free party but also the opportunity to promote healthy 

behaviors like dancing.

As shared by Simmons et al.,71 improving health literacy is another key empowerment tool. 

Health literacy, the ability to read, understand, and act on health information, is a strong 
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predictor of health status,72 and many U.S. adults do not have proficient health literacy.73 

Health literacy affects the access and use of care, the patient–doctor interaction, and patient 

self-care, all of which influence health outcomes.72,74 Several evidence-based strategies 

have been shown to improve health literacy, including improvements in patient–provider 

communications in clinical settings and educating patients to be prepared for health 

encounters.75 Messaging needs to be framed and delivered in a manner appropriate to the 

target population (e.g., using social media or smartphone applications to reach young adults 

and providing messages in the primary language of the target audience).

The use of information and communication technologies is nearly ubiquitous among people 

in early adulthood, but differences exist in the use of such technologies among subgroups 

based on racial, geographic, and socioeconomic characteristics. Differences among social 

groups in the manipulation and distribution of information at the population level and 

differences at the individual level in access to information or the capacity to use information 

create communication inequalities.76 Even among young adults, not all have access to 

broadband Internet at home or continuous cell phone service. Understanding these 

differences among subpopulations is important when implementing cancer prevention 

strategies and determining which communication channels might be most effective.77

ELIMINATING HEALTH DISPARITIES

Young adults in the U.S. are tremendously heterogeneous, and certain groups are 

disproportionately affected by harmful social and environmental factors. Racial and ethnic 

minorities; the lesbian, gay, bisexual, transgender, and questioning/queer community; low-

income groups; the homeless; incarcerated individuals; migrant laborers; and those living 

with mental illness78 are examples of groups who may benefit from targeted prevention 

efforts. For some of these groups (e.g., the lesbian, gay, bisexual, transgender, and 

questioning/queer community), the lack of adequate data add complexity to the issue. 

Because poor health often starts earlier in these groups, successfully addressing health 

disparities will necessitate starting prevention efforts early in the life span. For example, 

although tobacco use has decreased in recent years, young adults have the highest smoking 

prevalence nationwide, particularly among young minority populations.79,80 Just as 

industries target their marketing to these young adults, public health efforts need to target 

and address the unique needs and challenges faced by young adults, particularly those in 

minority groups or other at-risk populations. Many of these groups are not only underserved 

but also understudied, pointing to the need for more research to inform public health action.

The DHHS Action Plan to Reduce Racial and Ethnic Health Disparities and the National 

Partnership for Action to End Health Disparities81 can be leveraged to address disparities in 

health and health care specifically among minorities disproportionately affected by chronic 

diseases.82 The five goals of the action plan are to:

1. transform health care by increasing access to health care and insurance;

2. strengthen the nation’s health and human services infrastructure and workforce 

by addressing the shortage of healthcare providers, promoting the use of 

community health workers, and implementing and enhancing the National 
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Standards for Culturally and Linguistically Appropriate Services in Health and 

Health Care that addresses medical interpretation, health literacy, and other 

communication needs;

3. advance the health, safety, and well-being of the American people via 

community-based preventive care programs;

4. advance scientific knowledge and innovation by standardizing data collection 

practices on race and ethnicity; and

5. increase the efficiency, transparency, and accountability of DHHS programs.83

Young adults in the criminal justice system are another example of an often overlooked 

group in need of more targeted public health efforts. About 50% of inmates are aged 26–40 

years,84 and as many as 60% of inmates are racial and ethnic minorities.85 Incarcerated 

young adults tend to have high rates of chronic health conditions,86,87 and although inmates 

are entitled to healthcare services, research suggests that up to 69% of inmates with 

persistent medical conditions are not receiving care.88 The environment and living 

conditions in corrections facilities may further contribute to poor health and increased cancer 

risk. Overcrowding creates conditions that may contribute to the spread of HIV, sexual 

violence among inmates, and lack of access to health care and may exacerbate certain 

chronic conditions.89 Inmates are also likely to experience poor food choices, limited 

opportunities for physical activity, obesity, and weight gain.22 Additionally, a large 

percentage of incarcerated individuals report a history of tobacco use.90 Many jails and 

prisons have instituted smoking bans.90 However, recidivism in tobacco use remains a 

significant issue for this population,90 and incarcerated individuals have an increased need 

for cancer prevention education and tobacco-cessation support.91,92

PRIORITIES FOR PUBLIC HEALTH ACTION TO REDUCE CANCER RISK

The themes that emerged during the expert meeting demonstrated the value of engaging in 

transdisciplinary discussions to identify solutions to the complex challenge of translating 

scientific evidence for effective cancer prevention. Multiple factors may influence cancer 

risk, and this meeting was one step toward addressing the overarching questions that guided 

the group discussions. The amount of scientific research regarding specific cancer risk 

factors can be overwhelming, and the collective understanding about etiologic mechanisms 

is still evolving. Clear consensus exists about the importance of several highly prevalent 

factors among young adults, including tobacco use, sugar-sweetened and alcoholic 

beverages, obesity, and physical inactivity. These and other risk factors for which the 

evidence is emerging (e.g., sleep, stress) may be inter-related. Other than tobacco, however, 

the potential role that certain risk factors play in cancer development may not be fully 

recognized among young adults or even their healthcare providers.

A major cross-cutting theme was the heterogeneity of young adults and the social inequities 

that exist for certain population subgroups. The unique stresses of early adulthood can be 

exacerbated by poverty, discrimination, and social injustice. Many young adults lack access 

to the social and environmental conditions that support healthy choices. Mobilizing young 

adults to serve as advocates for change is one promising approach to health promotion 
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during this phase of life. Engaging disadvantaged communities in prevention efforts may be 

particularly effective at addressing health literacy and countering targeted advertising of 

harmful products.

The evidence base for interventions to address specific cancer risk factors is extensive. 

Environmental and policy interventions can have the largest population impact. Challenges 

exist in the implementation and scale-up of evidence-based interventions that currently exist 

and in sustaining positive changes over time. In addition, cancer risk factors often coexist 

and share common social drivers. More integrated approaches to cancer prevention are 

needed, as well as research to identify the most effective interventions that operate across 

multiple risk factors and enhance our understanding of the multi-factorial etiology of most 

cancers.

Environmental and policy interventions can occur at the national, state, and local levels, and 

real change will require the engagement of young adults in these efforts. Toward that end, 

CDC and other federal agencies can facilitate the dissemination of information about cancer 

risk factors and the successes or failures of different intervention approaches, develop tools 

and training for state and local organizations to support their efforts at organizing and 

mobilizing communities to effect change, and collect and provide surveillance data to target 

and evaluate cancer prevention efforts. The public health community has the added 

responsibility of undertaking additional research to examine social determinants of health 

and existing disparities.

Many of these themes are discussed in greater detail in other papers in this supplement. 

Collectively, these papers illustrate the challenges and opportunities that exist when tackling 

cancer prevention at this stage of life. The assembled wealth of wisdom and dedication 

reflected by everyone who contributed to this effort is both inspiring and illuminating. The 

authors hope that this overview of meeting themes and the other supplement papers provide 

guidance and encouragement for those seeking to reduce the incidence of cancer in the 

coming decades by adopting a life course perspective on prevention through early 

intervention focused on young adults.

Acknowledgments

Publication of this article was supported by the U.S. Centers for Disease Control and Prevention (CDC), an Agency 
of the U.S. Department of Health and Human Services, under contract number: 200-2017-M-94637. The findings 
and conclusions in this article are those of the authors and do not necessarily represent the official position of CDC.

The Cancer Prevention During Early Adulthood Writing Group includes Lisa Bailey-Davis, Geisinger Health 
System, Danville, PA; Leslie Best, National Association of Chronic Disease Directors, Orrtanna, PA; Kirsten 
Bibbins-Domingo, University of California, San Francisco, San Francisco, CA; Joan Dorn, The City University of 
New York School of Medicine, New York, NY; Jennifer Frost, American Academy of Family Physicians, Leawood, 
KS; Evelyn González, Fox Chase Cancer Center, Philadelphia, PA; David H. Jernigan, Johns Hopkins University, 
Baltimore, MD; Randy Schwartz, American Cancer Society and National Association of Chronic Disease Directors, 
Manchester, ME; Rob Simmons, Thomas Jefferson University, Philadelphia, PA; Anil Sood, MD Anderson Cancer 
Center, Houston, TX; Pamela Valera, Nathan Kline Institute for Psychiatric Research, Orangeburg, NY, and New 
York University School of Medicine, New York, NY; Kasisomayajula Viswanath, Harvard University, Boston, MA; 
Jessica Wells, Emory University, Atlanta, GA; and Yang Claire Yang, University of North Carolina, Chapel Hill, 
NC. We would also like to thank Frank Bright (National Association of Chronic Disease Directors, Columbus, OH); 
Gary L. Ellison (National Cancer Institute, Bethesda, MD); and Lisa Richardson (Centers for Disease Control and 
Prevention) for their participation in and valuable contributions to the meeting. We would like to thank William F. 
Benson (Health Benefits ABCs, Silver Spring, MD) for facilitating the meeting.

Holman et al. Page 9

Am J Prev Med. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



All authors, including members of the writing group, contributed to the conception and design of the paper, 
critically revised the paper for important intellectual content, gave final approval of the version to be published, and 
agree to be accountable for all aspects of the work. Dawn Holman, Mary White, Meredith Shoemaker, Greta 
Massetti, Mary Puckett, and Claire Brindis contributed to the initial draft paper. Dawn Holman compiled the draft 
sections and incorporated all suggested revisions from all co-authors into the final version.

No financial disclosures were reported by the authors of this paper.

References

1. Weir HK, Thompson TD, Soman A, Moller B, Leadbetter S. The past, present, and future of cancer 
incidence in the United States: 1975 through 2020. Cancer. 2015; 121(11):1827–1837. https://
doi.org/10.1002/cncr.29258. [PubMed: 25649671] 

2. Shoemaker ML, Holman DM, Henley SJ, White MC. News from CDC: applying a life course 
approach to primary cancer prevention. Transl Behav Med. 2015; 5(2):131–133. https://doi.org/
10.1007/s13142-015-0309-0. [PubMed: 26029275] 

3. Bearer CF, Holman DM, Massetti GM, White MC. Opportunities for cancer prevention during early 
life. Pediatrics. 2016; 138(suppl 1):S1–S100. [PubMed: 27940971] 

4. Holman DM, White MC, Rodriguez JL, et al. Identifying opportunities for cancer prevention during 
preadolescence and adolescence. J Adolesc Health. 2013; 52(5 suppl):S1–S102. https://doi.org/
10.1016/j.jadohealth.2013.02.018. 

5. Gehlert S, Holman DM, White MC, Henley SJ, Peipins LA, Ekwueme DU. Opportunities for cancer 
prevention during midlife. Am J Prev Med. 2014; 46(3 suppl 1):S1–S110. https://doi.org/10.1016/
j.amepre.2013.10.030. [PubMed: 24512925] 

6. Allweiss P, Brown DR, Chosewood LC, et al. Cancer Prevention in the Workplace Writing Group. 
Cancer prevention and worksite health promotion: time to join forces. Prev Chronic Dis. 2014; 
11:E128. [PubMed: 25058674] 

7. National Prevention Council. National Prevention Strategy. Washington, DC: U.S. DHHS, Office of 
the Surgeon General; 2011. 

8. Committee on Improving the Health Safety and Well-Being of Young Adults, Board on Children 
Youth and Families, Institute of Medicine, National Research Council. Young adults in the 21st 
century: historical patterns of social roles and activities. In: Bonnie, RJ.Stroud, C., Breiner, H., 
editors. Investing in the Health and Well-Being of Young Adults. Washington, DC: National 
Academies Press; 2015. p. 42-49.

9. Committee on Improving the Health Safety and Well-Being of Young Adults, Board on Children 
Youth and Families, Institute of Medicine, National Research Council. Young adults in the 21st 
century: the health of young adults. In: Bonnie, RJ.Stroud, C., Breiner, H., editors. Investing in the 
Health and Well-Being of Young Adults. Washington, DC: National Academies Press; 2015. p. 
52-57.

10. White MC, Shoemaker ML, Park S, et al. Prevalence of modifiable cancer risk factors among U.S. 
adults aged 18–44 years. Am J Prev Med. 2017; 53(3S1):S14–S20. [PubMed: 28818241] 

11. U.S. DHHS. A Report of the Surgeon General. How Tobacco Smoke Causes Disease: What It 
Means to You. Atlanta, GA: U.S. DHHS, CDC, National Center for Chronic Disease Prevention, 
Office on Smoking and Health; 2010. 

12. U.S. DHHS. The Surgeon General’s Call to Action to Prevent Skin Cancer. Washington, DC: U.S. 
DHHS, Office of the Surgeon General; 2014. 

13. de Menezes RF, Bergmann A, Thuler LC. Alcohol consumption and risk of cancer: a systematic 
literature review. Asian Pac J Cancer Prev. 2013; 14(9):4965–4972. https://doi.org/10.7314/APJCP.
2013.14.9.4965. [PubMed: 24175760] 

14. Lauby-Secretan B, Scoccianti C, Loomis D, et al. Body Fatness and Cancer—Viewpoint of the 
IARC Working Group. N Engl J Med. 2016; 375(8):794–798. https://doi.org/10.1056/
NEJMsr1606602. [PubMed: 27557308] 

15. Chowdhury TA. Diabetes and cancer. QJM. 2010; 103(12):905–915. https://doi.org/10.1093/
qjmed/hcq149. [PubMed: 20739356] 

Holman et al. Page 10

Am J Prev Med. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.org/10.1002/cncr.29258
https://doi.org/10.1002/cncr.29258
https://doi.org/10.1007/s13142-015-0309-0
https://doi.org/10.1007/s13142-015-0309-0
https://doi.org/10.1016/j.jadohealth.2013.02.018
https://doi.org/10.1016/j.jadohealth.2013.02.018
https://doi.org/10.1016/j.amepre.2013.10.030
https://doi.org/10.1016/j.amepre.2013.10.030
https://doi.org/10.7314/APJCP.2013.14.9.4965
https://doi.org/10.7314/APJCP.2013.14.9.4965
https://doi.org/10.1056/NEJMsr1606602
https://doi.org/10.1056/NEJMsr1606602
https://doi.org/10.1093/qjmed/hcq149
https://doi.org/10.1093/qjmed/hcq149


16. International Agency for Research on Cancer. A Review of Human Carcinogens. WHO; 2012. 
Biological Agents. Volume 100B. 

17. National Toxicology Program. Report on carcinogens. Research Triangle Park, NC: U.S. DHHS; 
2014. 

18. Moore SC, Lee IM, Weiderpass E, et al. Association of leisure-time physical activity with risk of 
26 types of cancer in 1.44 million adults. JAMA Intern Med. 2016; 176(6):816–825. https://
doi.org/10.1001/jamainternmed.2016.1548. [PubMed: 27183032] 

19. U.S. DHHS. 2008 Physical Activity Guidelines for Americans. Washington, DC: U.S. DHHS; 
2008. 

20. Chowdhury R, Sinha B, Sankar MJ, et al. Breastfeeding and maternal health outcomes: a 
systematic review and meta-analysis. Acta Paediatr. 2015; 104(467):96–113. https://doi.org/
10.1111/apa.13102. [PubMed: 26172878] 

21. Anstey EH, Shoemaker ML, Barrera CM, O’Neil ME, Verma AB, Holman DM. Breastfeeding and 
breast cancer risk reduction: implications for black mothers. Am J Prev Med. 2017; 53(3S1):S40–
S46. [PubMed: 28818244] 

22. World Cancer Research Fund, American Institute for Cancer Research. Food, Nutrition, Physical 
Activity, and the Prevention of Cancer: A Global Perspective. Washington, DC: American Institute 
for Cancer Research; 2007. 

23. Bouvard V, Loomis D, Guyton KZ, et al. Carcinogenicity of consumption of red and processed 
meat. Lancet Oncol. 2015; 16(16):1599–1600. https://doi.org/10.1016/S1470-2045(15)00444-1. 
[PubMed: 26514947] 

24. Lu Y, Tian N, Yin J, Shi Y, Huang Z. Association between sleep duration and cancer risk: a meta-
analysis of prospective cohort studies. PLoS One. 2013; 8(9):e74723. https://doi.org/10.1371/
journal.pone.0074723. [PubMed: 24023959] 

25. He C, Anand ST, Ebell MH, Vena JE, Robb SW. Circadian disrupting exposures and breast cancer 
risk: a meta-analysis. Int Arch Occup Environ Health. 2015; 88(5):533–547. https://doi.org/
10.1007/s00420-014-0986-x. [PubMed: 25261318] 

26. Dominoni DM, Borniger JC, Nelson RJ. Light at night, clocks and health: from humans to wild 
organisms. Biol Lett. 2016; 12(2):20160015. https://doi.org/10.1098/rsbl.2016.0015. [PubMed: 
26888917] 

27. Costa G, Haus E, Stevens R. Shift work and cancer—considerations on rationale, mechanisms, and 
epidemiology. Scand J Work Environ Health. 2010; 36(2):163–179. https://doi.org/10.5271/sjweh.
2899. [PubMed: 20126969] 

28. Davis S, Mirick DK, Chen C, Stanczyk FZ. Night shift work and hormone levels in women. Cancer 
Epidemiol Biomarkers Prev. 2012; 21(4):609–618. https://doi.org/
10.1158/1055-9965.EPI-11-1128. [PubMed: 22315366] 

29. Straif K, Baan R, Grosse Y, et al. Carcinogenicity of shift-work, painting, and fire-fighting. Lancet 
Oncol. 2007; 8(12):1065–1066. https://doi.org/10.1016/S1470-2045(07)70373-X. [PubMed: 
19271347] 

30. Chida Y, Hamer M, Wardle J, Steptoe A. Do stress-related psychosocial factors contribute to 
cancer incidence and survival? Nat Clin Pract Oncol. 2008; 5(8):466–475. https://doi.org/10.1038/
ncponc1134. [PubMed: 18493231] 

31. Duijts SF, Zeegers MP, Borne BV. The association between stressful life events and breast cancer 
risk: a meta-analysis. Int J Cancer. 2003; 107(6):1023–1029. https://doi.org/10.1002/ijc.11504. 
[PubMed: 14601065] 

32. Reiche EM, Nunes SO, Morimoto HK. Stress, depression, the immune system, and cancer. Lancet 
Oncol. 2004; 5(10):617–625. https://doi.org/10.1016/S1470-2045(04)01597-9. [PubMed: 
15465465] 

33. American Psychological Association. 2015 Stress in America: The Impact of Discrimination. 2016. 

34. Antoni MH, Lutgendorf SK, Cole SW, et al. The influence of bio-behavioural factors on tumour 
biology: pathways and mechanisms. Nat Rev Cancer. 2006; 6(3):240–248. https://doi.org/10.1038/
nrc1820. [PubMed: 16498446] 

Holman et al. Page 11

Am J Prev Med. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.org/10.1001/jamainternmed.2016.1548
https://doi.org/10.1001/jamainternmed.2016.1548
https://doi.org/10.1111/apa.13102
https://doi.org/10.1111/apa.13102
https://doi.org/10.1016/S1470-2045(15)00444-1
https://doi.org/10.1371/journal.pone.0074723
https://doi.org/10.1371/journal.pone.0074723
https://doi.org/10.1007/s00420-014-0986-x
https://doi.org/10.1007/s00420-014-0986-x
https://doi.org/10.1098/rsbl.2016.0015
https://doi.org/10.5271/sjweh.2899
https://doi.org/10.5271/sjweh.2899
https://doi.org/10.1158/1055-9965.EPI-11-1128
https://doi.org/10.1158/1055-9965.EPI-11-1128
https://doi.org/10.1016/S1470-2045(07)70373-X
https://doi.org/10.1038/ncponc1134
https://doi.org/10.1038/ncponc1134
https://doi.org/10.1002/ijc.11504
https://doi.org/10.1016/S1470-2045(04)01597-9
https://doi.org/10.1038/nrc1820
https://doi.org/10.1038/nrc1820


35. Lutgendorf SK, De Geest K, Bender D, et al. Social influences on clinical outcomes of patients 
with ovarian cancer. J Clin Oncol. 2012; 30(23):2885–2890. https://doi.org/10.1200/JCO.
2011.39.4411. [PubMed: 22802321] 

36. Cole SW, Nagaraja AS, Lutgendorf SK, Green PA, Sood AK. Sympathetic nervous system 
regulation of the tumour microenvironment. Nat Rev Cancer. 2015; 15(9):563–572. https://doi.org/
10.1038/nrc3978. [PubMed: 26299593] 

37. Yang YC, McClintock MK, Kozloski M, Li T. Social isolation and adult mortality: the role of 
chronic inflammation and sex differences. J Health Soc Behav. 2013; 54(2):183–203. https://
doi.org/10.1177/0022146513485244. [PubMed: 23653312] 

38. Yang YC, Johnson MP, Schorpp KM, Boen CE, Harris KM. Young adult risk factors for cancer: 
obesity, inflammation, and sociobehavioral mechanisms. Am J Prev Med. 2017; 53(3S1):S21–S29. 
[PubMed: 28818242] 

39. Yang YC, Boen C, Gerken K, Li T, Schorpp K, Harris KM. Social relationships and physiological 
determinants of longevity across the human life span. Proc Natl Acad Sci USA. 2016; 113(3):578–
583. https://doi.org/10.1073/pnas.1511085112. [PubMed: 26729882] 

40. Yang, Y., Land, KC. Age-Period-Cohort Analysis: New Models, Methods, and Empirical 
Applications. Boca Raton, FL: CRC Press; 2013. https://doi.org/10.1201/b13902

41. Frieden TR. A framework for public health action: the health impact pyramid. Am J Public Health. 
2010; 100(4):590–595. https://doi.org/10.2105/AJPH.2009.185652. [PubMed: 20167880] 

42. Office of the Assistant Secretary for Health, U.S. DHHS. [Accessed January 12, 2017] Public 
Health 3.0: A Call to Action to Create a 21st Century Public Health Infrastructure. 
www.healthypeople.gov/sites/default/files/Public-Health-3.0-White-Paper.pdf. Published 2016

43. Brown JC, Winters-Stone K, Lee A, Schmitz KH. Cancer, physical activity, and exercise. Compr 
Physiol. 2012; 2(4):2775–2809. https://doi.org/10.1002/cphy.c120005. [PubMed: 23720265] 

44. Sallis JF, Cervero RB, Ascher W, Henderson KA, Kraft MK, Kerr J. An ecological approach to 
creating active living communities. Annu Rev Public Health. 2006; 27:297–322. https://doi.org/
10.1146/annurev.publhealth.27.021405.102100. [PubMed: 16533119] 

45. U.S. DHHS. Step it up! The Surgeon General’s Call to Action to Promote Walking and Walkable 
Communities. Washington, DC: U.S. DHHS, Office of the Surgeon General; 2015. 

46. Schasberger MG, Hussa CS, Polgar MF, McMonagle JA, Burke SJ, Gegaris. Promoting and 
developing a trail network across suburban, rural, and urban communities. Am J Prev Med. 2009; 
37(6 suppl 2):S336–S344. https://doi.org/10.1016/j.amepre.2009.09.012. [PubMed: 19944933] 

47. Lawrence S, Davis R, Jacobson B. Using public health strategies to reduce violence in “hot spots” 
in East Palo Alto, California. Geography & Public Safety. 2012; 3(2):5–8.

48. Mart S, Giesbrecht N. Red flags on pinkwashed drinks: contradictions and dangers in marketing 
alcohol to prevent cancer. Addiction. 2015; 110(10):1541–1548. https://doi.org/10.1111/add.
13035. [PubMed: 26350708] 

49. Smith KC, Cukier S, Jernigan DH. Regulating alcohol advertising: content analysis of the 
adequacy of federal and self-regulation of magazine advertisements, 2008–2010. Am J Public 
Health. 2014; 104(10):1901–1911. https://doi.org/10.2105/AJPH.2013.301483. [PubMed: 
24228667] 

50. Jahiel RI. Corporation-induced diseases, upstream epidemiologic surveillance, and urban health. J 
Urban Health. 2008; 85(4):517–531. https://doi.org/10.1007/s11524-008-9283-x. [PubMed: 
18437580] 

51. Perreault, WD., Cannon, JP., McCarthy, EJ. Basic Marketing: A Marketing Strategy Planning 
Approach. 19. New York: McGraw-Hill Higher Education; 2013. 

52. Babor TF, Robaina K. Public health, academic medicine, and the alcohol industry’s corporate 
social responsibility activities. Am J Public Health. 2013; 103(2):206–214. https://doi.org/10.2105/
AJPH.2012.300847. [PubMed: 23237151] 

53. Hoek J. Informed choice and the nanny state: learning from the tobacco industry. Public Health. 
2015; 129(8):1038–1045. https://doi.org/10.1016/j.puhe.2015.03.009. [PubMed: 25956554] 

54. Moodie R, Stuckler D, Monteiro C, et al. Profits and pandemics: prevention of harmful effects of 
tobacco, alcohol, and ultra-processed food and drink industries. Lancet. 2013; 381(9867):670–679. 
https://doi.org/10.1016/S0140-6736(12)62089-3. [PubMed: 23410611] 

Holman et al. Page 12

Am J Prev Med. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.org/10.1200/JCO.2011.39.4411
https://doi.org/10.1200/JCO.2011.39.4411
https://doi.org/10.1038/nrc3978
https://doi.org/10.1038/nrc3978
https://doi.org/10.1177/0022146513485244
https://doi.org/10.1177/0022146513485244
https://doi.org/10.1073/pnas.1511085112
https://doi.org/10.1201/b13902
https://doi.org/10.2105/AJPH.2009.185652
https://doi.org/10.1002/cphy.c120005
https://doi.org/10.1146/annurev.publhealth.27.021405.102100
https://doi.org/10.1146/annurev.publhealth.27.021405.102100
https://doi.org/10.1016/j.amepre.2009.09.012
https://doi.org/10.1111/add.13035
https://doi.org/10.1111/add.13035
https://doi.org/10.2105/AJPH.2013.301483
https://doi.org/10.1007/s11524-008-9283-x
https://doi.org/10.2105/AJPH.2012.300847
https://doi.org/10.2105/AJPH.2012.300847
https://doi.org/10.1016/j.puhe.2015.03.009
https://doi.org/10.1016/S0140-6736(12)62089-3


55. Ling PM, Glantz SA. Using tobacco-industry marketing research to design more effective tobacco-
control campaigns. JAMA. 2002; 287(22):2983–2989. https://doi.org/10.1001/jama.287.22.2983. 
[PubMed: 12052128] 

56. Kalkhoran S, Lisha NE, Neilands TB, Jordan JW, Ling PM. Evaluation of bar and nightclub 
intervention to decrease young adult smoking in New Mexico. J Adolesc Health. 2016; 59(2):222–
229. https://doi.org/10.1016/j.jadohealth.2016.04.003. [PubMed: 27265423] 

57. Fallin A, Neilands TB, Jordan JW, Hong JS, Ling PM. Wreaking “havoc” on smoking: social 
branding to reach young adult “partiers” in Oklahoma. Am J Prev Med. 2015; 48(1 suppl 1):S78–
S85. https://doi.org/10.1016/j.amepre.2014.09.008. [PubMed: 25528713] 

58. Schillinger D, Ling PM, Fine S, et al. Reducing cancer and cancer disparities: lessons from a 
youth-generated diabetes prevention campaign. Am J Prev Med. 2017; 53(3S1):S103–S113. 
[PubMed: 28818240] 

59. Porterfield DS, Hinnant LW, Kane H, Horne J, McAleer K, Roussel A. Linkages between clinical 
practices and community organizations for prevention: a literature review and environmental scan. 
Am J Public Health. 2012; 102(suppl 3):S375–S382. https://doi.org/10.2105/AJPH.2012.300692. 
[PubMed: 22690974] 

60. National Academy of Medicine. Hepatitis and Liver Cancer: A National Strategy for Prevention 
and Control of Hepatitis B and C. Washington, DC: 2010. 

61. Office of HIV/AIDS and Infectious Disease Policy, Office of the Assistant Secretary for Health, 
U.S. DHHS. [Accessed March 14, 2017] Action Plan for the Prevention, Care, & Treatment of 
Viral Hepatitis. www.aids.gov/pdf/viral-hepatitis-action-plan.pdf. Published 2015

62. Meites E, Kempe A, Markowitz LE. Use of a 2-dose schedule for human papillomavirus 
vaccination—updated recommendations of the Advisory Committee on Immunization Practices. 
MMWR Morb Mortal Wkly Rep. 2016; 65(49):1405–1408. https://doi.org/10.15585/
mmwr.mm6549a5. [PubMed: 27977643] 

63. McCloud RF, Kohler RE, Viswanath K. Cancer risk–promoting information: the communication 
environment of young adults. Am J Prev Med. 2017; 53(3S1):S63–S72. [PubMed: 28818248] 

64. Cowell AJ, Farrelly MC, Chou R, Vallone DM. Assessing the impact of the national “truth” 
antismoking campaign on beliefs, attitudes, and intent to smoke by race/ethnicity. Ethn Health. 
2009; 14(1):75–91. https://doi.org/10.1080/13557850802257715. [PubMed: 19152160] 

65. Farrelly MC, Davis KC, Duke J, Messeri P. Sustaining “truth”: changes in youth tobacco attitudes 
and smoking intentions after 3 years of a national antismoking campaign. Health Educ Res. 2009; 
24(1):42–48. https://doi.org/10.1093/her/cym087. [PubMed: 18203679] 

66. Vallone DM, Ilakkuvan V, Xiao H, Cantrell J, Rath J, Hair E. Contextual influences and campaign 
awareness among young adults: evidence from the national truth(R) campaign. Behav Med. 2015; 
41(3):155–163. https://doi.org/10.1080/08964289.2015.1036832. [PubMed: 26332933] 

67. Rogers EA, Fine SC, Handley MA, Davis HB, Kass J, Schillinger D. Engaging minority youth in 
diabetes prevention efforts through a participatory, spoken-word social marketing campaign. Am J 
Health Promot. 2017; 31(4):336–339. https://doi.org/10.4278/ajhp.141215-ARB-624. [PubMed: 
26730553] 

68. Hiatt RA, Handley MA, Ling PM, et al. Origins of cancer disparities in young adults: logic models 
to guide research. Am J Prev Med. 2017; 53(3S1):S95–S102. [PubMed: 28818252] 

69. Ling PM, Holmes LM, Jordan JW, Lisha NE, Bibbins-Domingo K. Bars, nightclubs, and cancer 
prevention: new approaches to reduce young adult cigarette smoking. Am J Prev Med. 2017; 
53(3S1):S78–S85. [PubMed: 28818250] 

70. Falzone AE, Brindis CD, Chren MM, et al. Teens, tweets and tanning beds: rethinking the use of 
social media for skin cancer prevention. Am J Prev Med. 2017; 53(3S1):S86–S94. [PubMed: 
28818251] 

71. Simmons RA, Cosgrove SC, Romney MC, et al. Health literacy: cancer prevention strategies for 
early adults. Am J Prev Med. 2017; 53(3S1):S73–S77. [PubMed: 28818249] 

72. Parker RM, Ratzan SC, Lurie N. Health literacy: a policy challenge for advancing high-quality 
health care. Health Aff (Millwood). 2003; 22(4):147–153. https://doi.org/10.1377/hlthaff.22.4.147. 
[PubMed: 12889762] 

Holman et al. Page 13

Am J Prev Med. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.org/10.1001/jama.287.22.2983
https://doi.org/10.1016/j.jadohealth.2016.04.003
https://doi.org/10.1016/j.amepre.2014.09.008
https://doi.org/10.2105/AJPH.2012.300692
https://doi.org/10.15585/mmwr.mm6549a5
https://doi.org/10.15585/mmwr.mm6549a5
https://doi.org/10.1080/13557850802257715
https://doi.org/10.1093/her/cym087
https://doi.org/10.1080/08964289.2015.1036832
https://doi.org/10.4278/ajhp.141215-ARB-624
https://doi.org/10.1377/hlthaff.22.4.147


73. Rudd RE. Low health literacy. Ann Intern Med. 2011; 155(11):793–794. https://doi.org/
10.7326/0003-4819-155-11-201112060-00018. 

74. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health literacy and health 
outcomes: an updated systematic review. Ann Intern Med. 2011; 155(2):97–107. https://doi.org/
10.7326/0003-4819-155-2-201107190-00005. [PubMed: 21768583] 

75. McCormack L, Thomas V, Lewis MA, Rudd R. Improving low health literacy and patient 
engagement: a social ecological approach. Patient Educ Couns. 2017; 100(1):8–13. https://doi.org/
10.1016/j.pec.2016.07.007. [PubMed: 27475265] 

76. Ishikawa Y, Kondo N, Kawachi I, Viswanath K. Are socioeconomic disparities in health behavior 
mediated by differential media use? Test of the communication inequality theory. Patient Educ 
Couns. 2016; 99(11):1803–1807. https://doi.org/10.1016/j.pec.2016.05.018. [PubMed: 27349600] 

77. Viswanath K, Nagler RH, Bigman-Galimore CA, McCauley MP, Jung M, Ramanadhan S. The 
communications revolution and health inequalities in the 21st century: implications for cancer 
control. Cancer Epidemiol Biomarkers Prev. 2012; 21(10):1701–1708. https://doi.org/
10.1158/1055-9965.EPI-12-0852. [PubMed: 23045545] 

78. Massetti GM, Thomas CC, King J, Ragan K, Buchanan Lunsford N. Mental health problems and 
cancer risk factors among young adults. Am J Prev Med. 2017; 53(3S1):S30–S39. [PubMed: 
28818243] 

79. Hu SS, Neff L, Agaku IT, et al. Tobacco product use among adults—United States, 2013–2014. 
MMWR Morb Mortal Wkly Rep. 2016; 65(27):685–691. https://doi.org/10.15585/
mmwr.mm6527a1. [PubMed: 27416365] 

80. Martell BN, Garrett BE, Caraballo RS. Disparities in adult cigarette smoking—United States, 
2002–2005 and 2010–2013. MMWR Morb Mortal Wkly Rep. 2016; 65(30):753–758. https://
doi.org/10.15585/mmwr.mm6530a1. [PubMed: 27491017] 

81. U.S. DHHS Office of Minority Health. [Accessed March 14, 2017] HHS Action Plan to Reduce 
Racial and Ethnic Health Disparities. www.minorityhealth.hhs.gov/assets/pdf/hhs/
HHS_Plan_complete.pdf

82. Price JH, Khubchandani J, McKinney M, Braun R. Racial/ethnic disparities in chronic diseases of 
youths and access to health care in the United States. Biomed Res Int. 2013; 2013:787616. https://
doi.org/10.1155/2013/787616. [PubMed: 24175301] 

83. U.S. DHHS. [Accessed March 14, 2017] The National CLAS Standards. http://
minorityhealth.hhs.gov/omh/browse.aspx?lvl=2&lvlid=53

84. U.S. Federal Bureau of Prisons. [Accessed September 22, 2016] Inmate Age. www.bop.gov/about/
statistics/statistics_inmate_age.jsp. Published 2016

85. Glaze, LE., Kaeble, D. Correctional populations in the United States, 2013. Washington DC: U.S. 
Bureau of Justice Statistics; 2014. 

86. Bai JR, Befus M, Mukherjee DV, Lowy FD, Larson EL. Prevalence and predictors of chronic 
health conditions of inmates newly admitted to maximum security prisons. J Correct Health Care. 
2015; 21(3):255–264. https://doi.org/10.1177/1078345815587510. [PubMed: 26084947] 

87. Dumont DM, Brockmann B, Dickman S, Alexander N, Rich JD. Public health and the epidemic of 
incarceration. Annu Rev Public Health. 2012; 33:325–339. https://doi.org/10.1146/annurev-
publhealth-031811-124614. [PubMed: 22224880] 

88. Wilper AP, Woolhandler S, Boyd JW, et al. The health and health care of U.S. prisoners: results of 
a nationwide survey. Am J Public Health. 2009; 99(4):666–672. https://doi.org/10.2105/AJPH.
2008.144279. [PubMed: 19150898] 

89. Macmadu A, Rich J. Correctional health is community health. Issues Sci Technol. 2015; 32(1)

90. Valera P, Cook SH, Darout R, Dumont DM. “They are not taking cigarettes from me … I’m going 
to smoke my cigarettes until the day I die. I don’t care if I get cancer”: smoking behaviors of men 
under community supervision in New York City. Nicotine Tob Res. 2014; 16(6):800–806. https://
doi.org/10.1093/ntr/ntt280. [PubMed: 24480803] 

91. Valera P, Anderson M, Cook SH, Wylie-Rosett J, Rucker J, Reid AE. The smoking behaviors and 
cancer-related disparities among urban middle aged and older men involved in the criminal justice 
system. J Cancer Educ. 2015; 30(1):86–93. https://doi.org/10.1007/s13187-014-0668-0. [PubMed: 
24832966] 

Holman et al. Page 14

Am J Prev Med. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.org/10.7326/0003-4819-155-11-201112060-00018
https://doi.org/10.7326/0003-4819-155-11-201112060-00018
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.1016/j.pec.2016.07.007
https://doi.org/10.1016/j.pec.2016.07.007
https://doi.org/10.1016/j.pec.2016.05.018
https://doi.org/10.1158/1055-9965.EPI-12-0852
https://doi.org/10.1158/1055-9965.EPI-12-0852
https://doi.org/10.15585/mmwr.mm6527a1
https://doi.org/10.15585/mmwr.mm6527a1
https://doi.org/10.15585/mmwr.mm6530a1
https://doi.org/10.15585/mmwr.mm6530a1
https://doi.org/10.1155/2013/787616
https://doi.org/10.1155/2013/787616
http://minorityhealth.hhs.gov/omh/browse.aspx?lvl=2&lvlid=53
http://minorityhealth.hhs.gov/omh/browse.aspx?lvl=2&lvlid=53
https://doi.org/10.1177/1078345815587510
https://doi.org/10.1146/annurev-publhealth-031811-124614
https://doi.org/10.1146/annurev-publhealth-031811-124614
https://doi.org/10.2105/AJPH.2008.144279
https://doi.org/10.2105/AJPH.2008.144279
https://doi.org/10.1093/ntr/ntt280
https://doi.org/10.1093/ntr/ntt280
https://doi.org/10.1007/s13187-014-0668-0


92. Binswanger IA, Carson EA, Krueger PM, Mueller SR, Steiner JF, Sabol WJ. Prison tobacco 
control policies and deaths from smoking in United States prisons: population based retrospective 
analysis. BMJ. 2014; 349:g4542. https://doi.org/10.1136/bmj.g4542. [PubMed: 25097186] 

Holman et al. Page 15

Am J Prev Med. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.org/10.1136/bmj.g4542


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Holman et al. Page 16

Table 1

Overarching Questions Used to Guide Meeting Discussions

What’s important? What’s missing?

• The primary prevention work of CDC’s Division of Cancer Prevention and Control has focused on certain well-established 
cancer risk factors (e.g., ultraviolet radiation, tobacco use, human papillomavirus). In the context of a life span approach, what 
other exposures, personal behaviors, or life circumstances during early adulthood may influence subsequent cancer risk or the 
risk trajectory that a young person is on?

• Are there specific exposures or risk factors of concern that may disproportionately affect certain at-risk populations (e.g., racial 
or ethnic minorities, active duty military, LGBTQ, incarcerated populations, the homeless, those with mental illness, those with 
genetic predispositions)?

• Where is the evidence strongest, and what role might public health agencies play to translate the science into public health 
action?

• What additional data or evidence in the short term could have the greatest impact or create tipping points for action? How do we 
overcome the methodological challenges (e.g., design and measurement issues) we face when collecting data on young adults and 
subgroups within this population?

What can we do now, and how can we do it?

• What are effective or promising strategies to put scientific findings into public health practice or influence policy, systems, and 
environmental change?

 ○ What barriers do we face in trying to implement these approaches?

 ○ How might such approaches be modified to address the unique needs of populations at increased risk?

 ○ How can these strategies be scaled up and sustained over time?

• How can we develop the evidence base for prevention interventions? What are the lessons learned from other prevention efforts 
that target early adulthood?

• What are some effective or promising communication strategies when targeting young adults?

• How do we best coordinate with other health promotion and disease prevention efforts to be cost effective and improve health 
outcomes, and who might be some potential partners in this effort?

CDC, Centers for Disease Control and Prevention; LGBTQ, lesbian, gay, bisexual, transgender, and queer.
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