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Barriers and Facilitators of Healthy Diet and Exercise
Among Adolescent and Young Adult Cancer Survivors:
Implications for Behavioral Interventions
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Purpose: This study uses qualitative methods to identify barriers to and facilitators of exercise and healthy
eating among adolescent and young adult (AYA) cancer survivors (survivors currently aged 18-39 years and
diagnosed with cancer anytime in their lives), as reported by survivors and their primary supporters.
Methods: Survivors (M,,.=27.6 years, SD=6.6 years) had completed active cancer therapy. Survivors and
supporters (i.e., nominated by survivors as someone who was a main source of support) attended separate focus
group sessions (five survivor focus groups, five supporter focus groups) and were asked to complete a self-
reported questionnaire assessing demographic and cancer history and engagement in exercise and healthy eating.
Results: In total, 25 survivors and 19 supporters participated. The three overarching themes identified were
barriers to exercise and healthy eating (e.g., lack of resources, negative thoughts and feelings, negative social
and environmental influences), facilitators of exercise and healthy eating (e.g., cognitive motivators, tools for
health behavior implementation, social relationships), and intervention implications (e.g., informational needs,
desire for social support).

Conclusion: AY A cancer survivors and their supporters identified barriers to and facilitators of healthy lifestyle
behaviors, which should be considered when designing interventions to improve the long-term health of

SUrvivors.
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FOLLOWING CANCER TREATMENT, patients experience an
acute shift from frequent medical appointments to a long-
term focus on health promotion and surveillance aimed at
decreasing risk and monitoring for cancer recurrence or sec-
ondary cancers. Recommended healthy lifestyle behaviors for
survivors include healthy eating and engaging in physical
activity.! These health behaviors are expected to reduce risk
for recurrence and new cancers,” to improve quality of life,
and to extend survival.” Adolescent and young adult (AYA)
survivors, a substantial and growing population,® demonstrate
poor adherence to these recommendationsj’lo which is
alarming given their increased risk for cancer recurrence,
long-term health problems, and poor quality of life.''2°
While AYA oncology guidelines stipulate that patients
should receive nutrition and exercise guidance,21 there are
limited evidence-based interventions tailored for this group
and limited literature on how best to deliver health interven-
tions to AY A survivors.?? Before designing such interventions,

consistent with the Intervention Mapping framework,”>** it is
important first to identify the barriers to and facilitators of
survivors’ health behaviors. Drawing on the Socio-Ecological
Framework and Social Cognitive Theory,>> these barriers
and facilitators to health behaviors are expected to occur on
several levels (i.e., individual, family, peer, healthcare) and to
involve social influences (e.g., social support, others’ health
behaviors), outcome expectancies (e.g., the survivor’s antici-
pated consequences of the health behaviors), and survivors’
self-efficacy (i.e., the survivor’s belief that he/she can im-
plement the health behaviors). Consistent with these models,
some studies have identified individual-level barriers such as
fatigue, limited time, feelin§s of discouragement, as well as
negative social influences.'%? However, fewer studies have
been qualitative'® or have focused on potential facilitators
to healthy eating and exercise among AYA survivors, such as
in-person or online peer support groups.”® It is essential to
identify facilitators so that interventions can both decrease
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barriers and promote facilitators. In addition, prior studies
have not included perspectives on healthy lifestyle behaviors
from individuals who support survivors, such as family or
close friends. Incorporating these perspectives is particularly
important for AYA survivors because the AYA develop-
mental period is marked by significant changes to the social
support syste:m.29

To address these gaps, the current study used qualitative
methods to identify barriers to and facilitators of exercise and
healthy eating among AYA cancer survivors (survivors cur-
rently aged 18-39 years and diagnosed with cancer anytime
in their lives), as reported both by survivors and their primary
supporters. Following the socio-ecological and social cog-
nitive theories, it was hypothesized that survivors and their
supporters would cite barriers and facilitators on multiple
levels (e.g., individual, family, peer, healthcare), including
social factors (e.g., social support), health behavior-specific
outcome expectancies, and the need for increased self-
efficacy for implementing health behaviors.

Materials and Methods
Participants

Cancer survivors were eligible to participate if they were
between the ages of 18 and 39 years at the time of screening
and if they had completed active therapy for cancer. Survi-
vors were recruited from clinics at a NCI-designated cancer
center, self-referral in response to advertisements through
cancer advocacy organizations, a registry of survivors who
had participated in a prior study, and recruitment letters
mailed to potentially eligible patients. After eligibility
screening, survivors were asked to nominate individuals who
provide them with support: ‘‘Are there one or more people in
your life who you feel close to or who support you, and who
live close enough that they could attend a focus group with
you?”’ If the survivor nominated more than one person, they
chose which support person the research team contacted first
about participation.

Measures and procedures

Survivors and supporters attended one of five focus group
sessions. Separate but concurrent focus groups were held for
survivors and supporters. Individual interviews were con-
ducted with three survivors who were unable to attend focus
groups. Focus groups were moderated by a clinical psychol-
ogist and an advanced clinical psychology graduate student
and were audio-recorded. At the focus groups, both survivors
and supporters were asked open-ended questions about survi-
vors’ barriers to and facilitators of exercise and healthy eating
and their preferences for survivor-focused health behavior
interventions using a semi-structured interview guide (e.g.,
“What are some reasons that being physically active is chal-
lenging for you?” “What makes being physically active do-
able or easier for you?’’). Participants were asked to complete
self-report questionnaires with questions on demographics,
cancer history (for survivors), and engagement in healthy
lifestyle behaviors. Health behavior engagement items were
drawn from the Behavioral Risk Factor Surveillance System,3 0
the National Health Interview Survey,3' and the National
Health and Nutrition Examination Survey.>? All procedures
were approved by the authors’ Institutional Review Board.
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Analysis

Audio-recordings of the focus group were transcribed ver-
batim. Five team members were involved in data analysis,
which included repeated readings of transcriptions and focus
group field notes, individual coding (two coders read each fo-
cus group transcript), team discussions for consensus building,
and finalization of themes, subthemes, and representative
quotes. Open coding of transcripts was used to condense data
into analyzable units,>> and the constant comparative method
based on grounded theory approaches was used to cluster codes
into categories.** Descriptive statistics for questionnaire re-
sponses were calculated using SPSS Statistics for Windows
v20.0 IBM Corp., Armonk, NY).

Results

In total, 25 survivors and 19 supporters were included in the
current analysis. Of the 25 survivors, seven did not have a
supporter who participated in the study (one survivor could not
identify a supporter and six had supporters unable to partici-
pate), and one survivor brought two supporters (i.e., parents).
Participant demographic characteristics and engagement in
physical activity and healthy eating are provided in Table 1.
Survivors reported engaging in physical activity an average of
3.7 days per week for 47 min per day, while supporters re-
ported engaging in physical activity an average of 4.5 per
week, also for 47 min per day. Survivors and supporters each
reported consuming approximately two servings of fruit per
day and two servings of vegetables. As summarized in Table 2,
barriers and facilitators to exercise and healthy eating and in-
tervention implications emerged as major themes.

Barriers to exercise and healthy eating

Lack of resources. Survivors and supporters indicated
that lack of resources (financial, professional services) were
barriers to their engagement in healthy behaviors. Financial
considerations were particularly salient for survivors who
had spent significant sums of money on their cancer treatment
or who were not yet financially independent. Given limited
financial resources, participants discussed that purchasing
fresh food was more expensive than eating frozen or fast food
(Table 2). Paying for exercise facilities, programs, and pro-
fessionals that would facilitate exercise was also a challenge.
A supporter mentioned that everything ‘“‘to get into, [and]
to get started”” with exercise cost money, and the stress
associated with financial burden might ‘““‘undo some of the
[physical activity] benefits.”

Survivors and supporters discussed the challenge of finding
legitimate resources to guide their exercise and eating, par-
ticularly given the overwhelming amount of information on
the Internet. Survivors sought information from professionals
(e.g., physicians, dietitians, physiotherapists) who may have a
better understanding of a survivor’s unique needs after cancer.
However, they did not always obtain the information they
wanted. One supporter explained that the nutrition informa-
tion her daughter’s physician provided, such as ‘“‘eat meat as a
condiment, lose some weight and eat lots of fruit and vege-
tables,” was too general to be useful for changing behavior.

Negative thoughts and feelings. Survivors reported neg-
ative thoughts and feelings that made exercise and healthy eating
challenging. Survivors felt “depressed,” “‘embarrassed,” and
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TABLE 1. DEMOGRAPHIC CHARACTERISTICS AND ENGAGEMENT IN HEALTHY LIFESTYLE BEHAVIORS
AMONG AYA SURVIVORS AND THEIR SUPPORTERS
Survivors (N=25) Supporters (N=19)
Age, years

Current age, M (SD)
Age at cancer diagnosis, M (SD)*

Type of cancer
Leukemia/lymphoma
Solid tumor
Brain tumor

Sex
Male
Female

Employed or in school?
Yes
No

Education level
High school or less
Some college
College graduate
Post-graduate level

Marital status
Single/never married/never lived with partner as married
Married
Divorced

Hispanic/Latino?
No
Yes

Race
White

Total household income last year
<$20,000
$20,000-39,999
$40,000-59,999
$60,000-79,999
$80,000-99,999
>$100,000
Don’t know

Healthy lifestyle behaviors
Physical activity
Number of days per week, M (SD)
Number of minutes per day, M (SD)
Diet
Fruit consumption, M (SD) times per day
Vegetable consumption, M (SD) times per day

27.6 (6.6) 40.4 (13.1)
17.3 (12.2) — —
10 (40) _ _
12 (48) — _
3 (12) — —
8 (32) 10 (53)
17 (68) 9 47)
24 (96) 12 (63)
1 4) 7 (37)
1 4) 4 )1
12 (40) 8 (42)
7 (28) 4 (1)
5 (20) 3 (16)
13 (52) 1 (5)
10 (40) 18 95)
2 (8) 0 (0)
24 (96) 18 (95)
1 4) 1 (5)
25 (100) 18 (95%)
6 (24) 3 (16)
2 (8) 2 (11)
3 (12) 3 (16)
2 (8) 5 (26)
4 (16) 1 (5)
4 (16) 5 (26)
4 (16) 0 (0)
3.7 (1.7 4.5 (1.3)
46.7 (39.5) 47.4 (22.2)
1.8 0.9) 1.9 0.9)
23 (1.2) 1.9 (1.0)

Values are n (%) unless otherwise indicated.

n=16 diagnosed before the age of 18, n=9 diagnosed at age 18 or older.

®One participant did not provide this information.
AYA, adolescent and young adult.

“frustrated’” about not being able to do physical activities in the
same way as before cancer. These feelings led some survivors to
exercise less often. Survivors also expressed that fatigue pre-
vented them from exercising. This was particularly true for
survivors who had children. One survivor said that after putting
her kids to bed, ““to sit round and listen to the workout video or
do sit ups is the last thing in the world I want to do.”” Regarding
healthy eating, survivors reported that their cancer experience
led them to hold certain attitudes about healthy eating during
survivorship. Participants shared that after cancer treatment,
they deserved to enjoy food (Table 2).

Negative social and environmental influences.

Both

survivors and supporters noted that others made engagement
in healthy lifestyle behaviors more difficult, particularly if
family, friends, and co-workers did not have the same health
goals. Survivors discussed the challenge of having unhealthy
snacks available at work meetings, finding healthy dishes to
eat at social gatherings, and feeling isolated at social events
(Table 2). Some survivors discussed that they were tempted
to make unhealthy choices because they wanted a break from
worrying about health. Even for survivors who had family or
friends who were interested in healthy lifestyles, hearing
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excessive concerns or unsolicited advice were burdensome
and frustrating.

All my aunts and uncles and everybody has [have] their thing
that they’re doing and that’s what I need to be doing. Well,
first of all, I can’t do them all. Second of all, it’s fine for you to
tell me, but you have to know your boundary and give me a
little bit, and if I bite and want to know more, I’ll ask for more,
but don’t push it all on me. They’re trying to be helpful, but it
can come across annoying.

Facilitators of exercise and healthy eating

Cognitive motivators. Survivors and supporters described
anumber of motivators, including health beliefs, body image,
fatigue, fear, goals, and varied activities that helped them
sustain engagement in health behaviors. Some participants
expressed their belief that survivor engagement in health
behaviors would prevent future health problems, including
cancer, or help them regain control over current health
problems. For other survivors, fear motivated them to make
healthier choices. For instance, a survivor described that his
fear of dying from a health problem motivated him to make
healthy lifestyle changes (Table 2).

Participants reported that having a goal and routine helped
survivors sustain healthy habits. For instance, one survivor
registered for a running race, which encouraged him to run
regularly. Survivors and supporters also highlighted the benefit
of trying different types of activities to maintain motivation:

I think doing something different every day so you’re not just
repetitively doing the same thing makes it more fun to work
out. I do something different every day just because I get sick
[of it], because I don’t like running either and it’s hard for me,
too. So that’s not something I do every day. I do something
different.

Tools for health behavior implementation. Survivors and
supporters noted a number of “‘tools,”” such as gardens, gym
memberships, wellness programs, and skill-building that fa-
cilitated survivors’ engagement in healthy behaviors. Survi-
vors indicated that increased access to fresh fruits and
vegetables, particularly through gardens or farmers markets,
facilitated healthy eating. Participants who had gym mem-
berships or attended wellness programs expressed that they
experienced added motivation for healthy lifestyle changes
(Table 2). Survivors and supporters shared that healthy life-
style changes required them to build new skills in food
preparation and meal planning. Survivors built these skills
with guidance from experts, such as dietitians, and through
their own exploration.

Social relationships. Survivors and supporters expressed
that engagement in healthy behaviors was easier if friends
and family provided companionship during these activities.
One survivor reported being more motivated to cook healthy
food when others, such as family and especially children,
relied on them (Table 2).

Intervention implications

Information and education. Survivors expressed their
wish to receive interventions for health behaviors as well as
information on late effects of cancer treatment immediately
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after treatment. They requested assistance with improving
motivation and managing the physical and psychological
consequences of cancer so that they could most effectively
make health behavior changes. Survivors also requested in-
terventions that would help them develop new interests and
skills related to health behaviors. For example, they wanted
to work with personal trainers and find new activities that
would make exercise more interesting (Table 2). For healthy
eating, both survivors and supporters suggested that nutrition
and cooking classes would help survivors make informed
decisions about healthy foods.

Social support. Some survivors wanted health behavior
programs that would allow them to interact with other sur-
vivors who were also AYAs, such as a group exercise pro-
gram. These programs may be helpful even starting during
active therapy (Table 2). One of the proposed benefits in
bringing survivors together for health behavior programs
would be for survivors to provide and receive social support
from others who understood:

Now I have to worry about college, and having a social life,
and all those things on top of just this feeling of having your
whole life disrupted, nothing’s normal ... I remember at the
time looking specifically for support groups, and a lot of them
were adult type of support groups, like adult survivor groups,
or this or that. I felt like there was nothing targeted at [teens].

Such support was particularly desired because some par-
ticipants found the transition from active treatment to survi-
vorship difficult.

It’s like okay, boom, you’re out the door, you’re on your own,
especially being an adolescent, I literally was out the door and
on my own. I felt like for a while I just kind of meandered, and
went through a tailspin, and just really didn’t really know how
to just get my life back to some sort of normal.

Survivor-specific needs. Both survivors and supporters
emphasized that interventions should be tailored to address
the unique needs of survivors, for example survivors reported
feeling embarrassed when they went to a regular gym if they
were restricted in their abilities due to physical limitations
from cancer (Table 2).

Discussion

AYA cancer survivors are a unique patient population
who are not treated at major cancer centers as often as pe-
diatric patients and older adult patients.*>>° As a result,
AYA survivors may lack access to survivor-focused sup-
portive care services that promote healthy nutrition and ex-
ercise. Findings in the literature are mixed as to whether
AYA survivors’ engagement in health behaviors is worse or
better than that of their healthy peers.’”*® However, for
AYA survivors with suboptimal adherence to recommended
health behaviors, supportive care services could be tailored
to their needs and address their unique challenges and bar-
riers to accessing such services (e.g., time limitations due to
raising young children, financial challenges after cancer
treatment, and starting one’s career).3942

The current study of AYA cancer survivors and their
supporters identified a number of barriers to and facilitators
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of healthy lifestyle behaviors that could be useful when de-
signing AYA-specific health interventions. Consistent with
the hypotheses, these barriers and facilitators occurred on
multiple levels ranging from survivors to their family mem-
bers, peers, and healthcare providers, and included social
factors, survivors’ outcome expectancies, and self-efficacy.
Barriers to healthy diet and exercise included lack of re-
sources, negative thoughts and feelings, and negative social
and environmental influences. Facilitators included cognitive
motivators, tools for healthy behavior implementation, and
positive social relationships. Survivors and supporters iden-
tified the need for additional information and education and
support that is survivor specific.

The present findings are in line with prior research with
cancer survivors of other ages as well as with AYA survi-
vors, specifically. Barriers and facilitators identified in other
cancer survivor age groups similarly included motivation,
disease-specific physical limitations, cost, and health be-
haviors of other family members.**~*° Particularly unique
to AYA populations, participants noted their desire to
connect with other AYA survivors around health behav-
iors. Further, the barriers and facilitators that were identified
among AYA survivors are consistent with prior findings that
AYA survivors have unmet informational needs, want assis-
tance with healthy lifestyle behaviors, including via peer
support, but could experience barriers to engaging in inter-
vention programs,!0:28.46:47

The results have several implications for interventions
aiming to support AYA survivors’ adherence to exercise and
physical activity recommendations. First, the findings on
barriers and facilitators indicate that there is a variety of
modifiable factors (e.g., motivation, mood, self-efficacy) that
interventions could target. Second, AYA survivors may be
more willing to participate in interventions that facilitate
interactions with other AYA survivors and families. Third,
AYA survivors may be most amenable to interventions that
involve some content delivered by healthcare providers.
Fourth, participants desired programs held in ‘‘safe’” settings
(e.g., exercising with other survivors who would understand
their physical limitations). Fifth, consistent with results of
prior studies, participants expressed that health behavior in-
tervention programs could be useful at different stages in their
cancer journey ranging from during active therapy to imme-
diately after active therapy concluded.**** Overall, the ideas
raised by participants in the current study complement prior
findings that stress other important aspects of health behavior
programs for AYA survivors, such as choice, flexibility, and
convenience.'® Encouragingly, initial health behavior inter-
ventions for AYA survivors have shown promise, and AYA
survivors express interest in web-based programs.***°

The current study had both strengths and limitations worth
noting. A strength of the study is the inclusion of the sup-
porter’s perspective. Prior studies have focused only on the
survivor’s perspective and have not considered the perspec-
tives of supporters, who may comprise survivors’ families of
origin and also romantic partners.>® Importantly, these sup-
porters could be key partners to integrate into health behavior
interventions for AYA survivors. Limitations of the study
include the relatively small sample size and that the results
may have limited generalizability to AYA survivors beyond
the authors’ geographic region. The current study focused on
exercise and healthy eating because of the documented poor
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adherence of childhood cancer survivors and AYAs to these
health behaviors, the relevance of these health behaviors
to multidisciplinary teams serving survivors that include
dietitians and physical therapists, and that evidence-based
interventions addressing these behaviors share common
components and often address diet and exercise concurrent-
ly.' »20-33 However, there are other health behaviors, such as
limiting smoking and drinking alcohol and implementing sun
protection, which should also be examined in future studies.

Studies with larger samples could use mixed methods to
examine the concordance between barriers and facilitators
cited through quantitative and qualitative methodologies, the
frequency with which survivors with different demographic
or health behavior characteristics endorse different barriers
and facilitators, and the extent to which endorsement of
different barriers and facilitators predicts adherence to heal-
thy lifestyle behaviors. Future studies could also examine the
degree to which barriers and facilitators differ between AYA
survivors diagnosed in childhood versus in their adult years.
More work is needed to understand the role that supporters
play in promoting and hindering adoption of healthy lifestyle
behaviors by AYA survivors.

AYA cancer survivors experience unique barriers to and
facilitators of healthy lifestyle behaviors, which can inform
future development of interventions to improve adherence to
these healthy lifestyle behaviors. Effective interventions
tailored to the needs of the AYA survivor population are
critical for improving survivorship clinical services and ul-
timately for ]S)romoting survivor’s long-term health and
quality of life.>*

Acknowledgments

Bridgid Conn for assistance with focus group facilitation.
Research assistants Ryan Mooney and Mahasen Samhouri.
Andrew Wilson for assistance with analyses. This study was
supported by the University of Utah Department of Family
and Preventive Medicine Health Studies Fund, the Hunts-
man Cancer Foundation, and National Cancer Institute
Cancer Center Support Grant SP30CA420-14 awarded to
the Huntsman Cancer Institute.

Author Disclosure Statement

No competing financial interests exist.

References

1. Landier W, Bhatia S, Eshelman DA, et al. Development of
risk-based guidelines for pediatric cancer survivors: the
Children’s Oncology Group Long-Term Follow-Up Guide-
lines from the Children’s Oncology Group Late Effects
Committee and Nursing Discipline. J Clin Oncol. 2004;
22(24):4979-90.

2. Davies NJ, Batehup L, Thomas R. The role of diet and
physical activity in breast, colorectal, and prostate cancer
survivorship: a review of the literature. Br J Cancer. 2011;
105 Suppl 1:S52-73.

3. Irwin ML. Physical activity interventions for cancer sur-
vivors. Br J Sports Med. 2009;43(1):32-8.

4. Murphy JL, Girot EA. The importance of nutrition, diet and
lifestyle advice for cancer survivors—the role of nursing
staff and interprofessional workers. J Clin Nurs. 2013;
22(11-12):1539-49.



190

5.

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Courneya KS. Exercise in cancer survivors: an overview of
research. Med Sci Sports Exerc. 2003;35(11):1846-52.
National Cancer Institute at the National Institues of
Health. Adolescents and Young Adults with Cancer. Ac-
cessed April 17, 2015 from: http://planning.cancer.gov/
library/AYAO_PRG_Report_2006_FINAL.pdf

. Berdan CA, Tangney CC, Scala C, Stolley M. Childhood

cancer survivors and adherence to the American Cancer
Society Guidelines on Nutrition and Physical Activity.
J Cancer Surviv. 2014;8(4):671-9.

. Demark-Wahnefried W, Werner C, Clipp EC, et al. Sur-

vivors of childhood cancer and their guardians. Cancer.
2005;103(10):2171-80.

. Nathan PC, Ford JS, Henderson TO, et al. Health behav-

iors, medical care, and interventions to promote healthy
living in the Childhood Cancer Survivor Study cohort.
J Clin Oncol. 2009;27(14):2363-73.

Rabin C, Simpson N, Morrow K, Pinto B. Behavioral and
psychosocial program needs of young adult cancer survi-
vors. Qual Health Res. 2011;21(6):796-806.

Casillas J, Oeffinger KC, Hudson MM, et al. Identifying
predictors of longitudinal decline in the level of medical
care received by adult survivors of childhood cancer: a
report from the Childhood Cancer Survivor Study. Health
Services Res. 2015;50:1021-42.

Cox CL, Nolan VG, Leisenring W, et al. Noncancer-related
mortality risks in adult survivors of pediatric malignancies:
the Childhood Cancer Survivor Study. J Cancer Surviv.
2014;8(3):460-71.

Fairley TL, Hawk H, Pierre S. Health behaviors and quality
of life of cancer survivors in Massachusetts, 2006: data use
for comprehensive cancer control. Prev Chronic Dis. 2010;
7(1):A09.

Geenen MM, Cardous-Ubbink MC, Kremer LC, et al.
Medical assessment of adverse health outcomes in long--
term survivors of childhood cancer. JAMA. 2007;297(24):
2705-15.

Hudson MM, Mertens AC, Yasui Y, et al. Health status of
adult long-term survivors of childhood cancer: a report
from the Childhood Cancer Survivor Study. JAMA. 2003;
290(12):1583-92.

Kirchhoff AC, Spraker-Perlman HL, McFadden M, et al.
Sociodemographic disparities in quality of life for survivors
of adolescent and young adult cancers in the Behavioral
Risk Factor Surveillance System. J Adolesc Young Adult
Oncol. 2014;3(2):66-74.

Oeffinger KC. Longitudinal risk-based health care for adult
survivors of childhood cancer. Curr Probl Cancer. 2003;
27(3):143-67.

Phillips SM, Padgett LS, Leisenring WM, et al. Survivors
of childhood cancer in the United States: prevalence and
burden of morbidity. Cancer Epidemiol Biomarkers Prev.
2015;24(4):653-63.

Smith LB, Lynch KF, Baxter J, et al. Factors associated
with maternal-reported actions to prevent type 1 diabetes in
the first year of the TEDDY study. Diabetes Care. 2014;
37(2):325-31.

Tai E, Buchanan N, Townsend J, Fairley T, Moore A, Ri-
chardson LC. Health status of adolescent and young adult
cancer survivors. Cancer. 2012;118(19):4884-91.

Coccia PF, Altman J, Bhatia S, et al. Adolescent and young
adult oncology. J Natl Compr Cancer Netw. 2012;10(9):
1112-50.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

WU ET AL.

Rabin C, Simpson N, Morrow K, Pinto B. Intervention
format and delivery preferences among young adult cancer
survivors. Int J Behav Med. 2013;20(2):304-10.
Bartholomew LK, Parcel GS, Kok G, Gottlieb NH, Fer-
nandez ME. Planning health promotion programs: an in-
tervention mapping approach. San Francisco, CA: John
Wiley; 2011.

Kok G, Schaalma H, Ruiter RA, Van Empelen P, Brug J.
Intervention mapping: protocol for applying health psy-
chology theory to prevention programmes. J Health Psy-
chol. 2004;9(1):85-98.

Bandura A. Health promotion from the perspective of so-
cial cognitive theory. Psychol Health. 1998;13(4):623-49.
Bronfenbrenner U. Toward an experimental ecology of
human development. Am Psychol. 1977;32(7):513.
Arroyave WD, Clipp EC, Miller PE, et al. Childhood cancer
survivors’ perceived barriers to improving exercise and di-
etary behaviors. Oncol Nurs Forum. 2008;35(1):121-30.
Treadgold CL, Kuperberg A. Been there, done that, wrote
the blog: the choices and challenges of supporting adoles-
cents and young adults with cancer. J Clin Oncol. 2010;
28(32):4842-9.

Arnett JJ. Emerging adulthood: a theory of development
from the late teens through the twenties. Am Psychol.
2000;55(5):469.

Centers for Disease Control and Prevention. Behavioral
Risk Factors Surveillance System. Accessed June 23, 2015
from: www.cdc.gov/brfss/index.html

Centers for Disease Control and Prevention. National
Health Interview Survey. Accessed June 23, 2015 from:
www.cdc.gov/nchs/nhis.htm

Centers for Disease Control and Prevention. National
Health and Nutrition Examination Survey. Accessed June
23, 2015 from: www.cdc.gov/nchs/nhanes.htm

Glaser BG, Strauss AL. The discovery of grounded theory.
Piscataway, NJ: Transaction Publishers, Rutgers; 1967.
Strauss A, Corbin JM. Basics of qualitative research:
grounded theory procedures and techniques. Thousand Oaks,
CA: Sage; 1990.

Nass SJ, Patlak M. Identifying and addressing the needs of
adolescents and young adults with cancer: workshop sum-
mary. Washington, DC: National Academies Press; 2014.
Wolfson J, Sun CL, Kang T, Wyatt L, D’Appuzzo M,
Bhatia S. Impact of treatment site in adolescents and young
adults with central nervous system tumors. J Natl Cancer
Inst. 2014;106(8):djul66.

Larcombe I, Mott M, Hunt L. Lifestyle behaviours of
young adult survivors of childhood cancer. Br J Cancer.
2002;87(11):1204-9.

Rebholz C, Rueegg C, Michel G, et al. Clustering of health
behaviours in adult survivors of childhood cancer and the
general population. Br J Cancer. 2012;107(2):234-42.
Rabin C. Review of health behaviors and their correlates
among young adult cancer survivors. J] Behav Med. 2011;
34(1):41-52.

Hocking MC, Schwartz LA, Hobbie WL, et al. Pro-
spectively examining physical activity in young adult sur-
vivors of childhood cancer and healthy controls. Pediatr
Blood Cancer. 2013;60(2):309-15.

Tylavsky FA, Smith K, Surprise H, et al. Nutritional intake
of long-term survivors of childhood acute lymphoblastic
leukemia: evidence for bone health interventional oppor-
tunities. Pediatr Blood Cancer. 2010;55(7):1362-9.



BARRIERS AND FACILITATORS TO HEALTH IN AYA SURVIVORS

42.

43.

44,

45.

46.

47.

48.

49.

Rabin C, Politi M. Need for health behavior interventions
for young adult cancer survivors. Am J Health Behav.
2010;34(1):70.

Coa KI, Smith KC, Klassen AC, et al. Capitalizing on the
“teachable moment” to promote healthy dietary changes
among cancer survivors: the perspectives of health care
providers. Support Care Cancer. 2015;23(3):679-86.
Lynch BM, Owen N, Hawkes AL, Aitken JF. Perceived
barriers to physical activity for colorectal cancer survivors.
Support Care Cancer. 2010;18(6):729-34.

Spector D, Battaglini C, Groff D. Perceived exercise bar-
riers and facilitators among ethnically diverse breast cancer
survivors. Oncol Nurs Forum. 2013;40(5):472-80.

Keegan TH, Lichtensztajn DY, Kato I, et al. Unmet ado-
lescent and young adult cancer survivors information and
service needs: a population-based cancer registry study.
J Cancer Surviv. 2012;6(3):239-50.

Zebrack B. Information and service needs for young adult
cancer patients. Support Care Cancer 2008;16(12):1353-60.
Demark-Wahnefried W, Peterson B, McBride C, Lipkus I,
Clipp E. Current health behaviors and readiness to pursue
life-style changes among men and women diagnosed with
early stage prostate and breast carcinomas. Cancer. 2000;
88(3):674-84.

Moody L, Turner A, Osmond J, Hooker L, Kosmala-
Anderson J, Batehup L. Web-based self-management for
young cancer survivors: consideration of user requirements
and barriers to implementation. J Cancer Surviv. 2015;9:
188-200.

50.

51.

52.

53.

54.

191

Hebden L, Chey T, Allman-Farinelli M. Lifestyle inter-
vention for preventing weight gain in young adults: a sys-
tematic review and meta-analysis of RCTs. Obes Rev.
2012;13(8):692-710.

Lombard CB, Deeks AA, Teede HJ. A systematic review of
interventions aimed at the prevention of weight gain in
adults. Public Health Nutr. 2009;12(11):2236-46.
McCracken M, Jiles R, Blanck HM. Health behaviors of
the young adult U.S. population: Behavioral Risk Factor Sur-
veillance System, 2003. Prev Chronic Dis [serial online]. 2007.
Zhang FF, Saltzman E, Kelly MJ, et al. Comparison of
childhood cancer survivors’ nutritional intake with US di-
etary guidelines. Pediatr Blood Cancer. 2015;62(8):1461-7.
Adolescent Young Adult Oncology Progress Review Group.
Closing the gap: research and care imperatives for adoles-
cents and young adults with cancer (NIH Pub. No. 06-6067).
Bethesda, MD: Department of Health and Human Services,
National Institutes of Health, National Cancer Institute, and
the LIVESTRONG Young Adult Alliance; 2006.

Address correspondence to:

Yelena P. Wu, PhD

Department of Family and Preventive Medicine
University of Utah

375 Chipeta Way, Suite A

Salt Lake City, UT 84108

Email: Yelena. Wu@utah.edu



