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Abstract

Purpose To inform behavioral intervention development, this study examined experiences and unmet needs related to stress,
diet, and physical activity in young adult (YA) cancer survivors.

Methods Twenty-three semi-structured interviews were conducted with a purposive sample of YA cancer survivors (n=12
aged 18-29 years; n= 11 aged 30-39 years; 57% racial or ethnic minority) between May and July 2022 via Zoom. Data were
analyzed using a coding reliability approach to thematic analysis.

Results Stressor-related themes included health and health care, economic stability, social and community context, and
balancing responsibilities. Transition to independent adulthood was discussed among younger participants (18-29 years).
Coping-related themes included letting go, keeping anchored in faith, and distraction. Older participants (30-39 years)
reported more diverse coping strategies. Routine and consistency and the impact of stress were themes aligning with health
behaviors. Control was a cross-cutting theme regarding stressors, coping, and health behaviors. Themes related to intervention
preferences included individualized approach, expert-based content, peer support, integrative self-care, and manageability.
Younger participants preferred multiple intervention formats (e.g., website, tracking logs).

Conclusions Findings highlighted unmet needs regarding social and environmental stressors in YA cancer survivors and a
preference for individualized, expert-based content and peer support in stress management-enhanced behavioral interventions.
Such interventions may be tailored for specific age groups to account for differences in stress experiences and intervention
preferences.
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Young adult (YA) cancer survivors have an increased risk
of developing obesity-related chronic diseases, such as
cardiovascular disease [1] and diabetes [2], compared to
people without a history of cancer. Weight management is
necessary to improve prognosis in YA cancer survivors, as
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obesity is associated with cancer recurrence and mortality
for several types of cancer [3—-6]. Despite American Can-
cer Society recommendations for weekly physical activity
(PA) levels and healthy eating patterns for cancer survivors
[7]1, YA survivors have low levels of PA [8§—10] and poor
adherence to dietary guidelines (e.g., inadequate intake of
fruit, vegetables, and micronutrients and excessive intake of
sodium, saturated fat, and added sugar) [9, 11-13]. Lifestyle
interventions show promise for changing dietary and PA
behaviors, but relatively few have been tested in YA cancer
survivors [14-16].

Moreover, YA cancer survivors experience a variety of
age-dependent stressors, including strained relationships,
loss of employment, challenges with independent living,
family issues, and financial concerns [17]. YA cancer survi-
vors have an increased risk of anxiety, post-traumatic stress
symptoms, cancer-related worry [18], and mood distur-
bances than other cancer survivors [19]. Previous research
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has identified psychological barriers (e.g., lack of motiva-
tion, negative thoughts, and feelings) and social support as
important factors to address in lifestyle interventions for YA
cancer survivors [20, 21].

Stressors impacting this population may also vary due
to social determinants of health (SDOH) or environmen-
tal conditions that affect health and well-being, including
healthcare access and quality, economic stability, neighbor-
hood and built environment, education access and quality,
and social and community context [22]. Previous research
has indicated that SDOH, including barriers to healthcare
access, economic stability, and educational attainment, par-
tially explained the reduced likelihood to engage among
physical activity among Black cancer survivors compared to
White cancer survivors [23]. One’s neighborhood and built
environment can play a role in lifestyle behavior habits as
well; access to fresh produce has been reported as a concern
among YA cancer survivors in particular [24]. The present
study explores the role of SDOH in the stress experience
as a precursor to such health behaviors among YA cancer
survivors.

The integrated theoretical framework for this study
involved social determinants of health, Lazarus and Folk-
man’s Transactional Model of Stress and Coping [25], and
Barrington et al.’s hypothesized conceptual model of the
biobehavioral association of perceived stress with obesity
[26] (Fig. 1). Social determinants of health were included to
address social and environmental stressors that may impact
perceived stress and health behaviors. The Transactional
Model of Stress and Coping assumes that an individual’s
stress response is a consequence of transactions between the
individual and their environment and that stress is experi-
enced as an appraisal of the situation and available demands
and resources. These constructs are embedded in Barrington
and colleagues’ model, which posits that perceived stress
is associated with health behaviors and long-term obesity-
related outcomes. This study focused on theoretical con-
structs corresponding to stressors, perceived stress and cop-
ing, and health behaviors.

Fig. 1 Initial theoretical
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As psychosocial stress can alter diet [27, 28] and PA [29]
behaviors and increase the risk of unhealthy weight gain
[30, 31], research is needed to investigate further social
and environmental stressors through a SDOH lens to tailor
comprehensive lifestyle interventions for YA cancer survi-
vors. Our previous research indicated that perceived stress,
anxiety, and depression were associated with increased
added sugar intake and perceived stress and depression
were associated with reduced vegetable intake in YA can-
cer survivors (n=225) [32]. The purpose of this follow-
up study was to better understand experiences and unmet
needs related to stress, diet, and PA in YA cancer survivors
to inform behavioral intervention development, including
SDOH-related stressors (e.g., social and community context,
healthcare access, and quality), coping strategies, attitudes
toward diet and PA, and needs and preferences regarding
a lifestyle + stress management intervention in YA cancer
survivors.

Methods
Study design and participants

Semi-structured interviews were conducted with 23 YA can-
cer survivors in May—July 2022. Eligible participants were
diagnosed with cancer, between 18 and 39 years old, and
able to read and speak English. Participants were screened
for severe cognitive impairments, defined as having a head
injury in the past year to ensure that participants were able
to provide valid responses without adding undue additional
participant burden and to minimize other barriers that may
arise by including an additional screening questionnaire.
A purposive sample of > 10 participants aged 18-29 years
and > 10 participants aged 30-39 years was recruited from
a larger sample of YA cancer survivors who had completed
a survey on perceived stress, diet, and PA [32] and reported
interest in participating in an interview. As racial/ethnic
minorities bear a disproportionate burden of obesity [33]
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and cancer [34], racial/ethnic minority participants were
oversampled. Data on demographic characteristics were
collected via a questionnaire.

Data collection

Participants completed a 15-40-min interview with a trained
qualitative interviewer using a semi-structured interview
guide. The interview guide was developed based on the
research questions. An abbreviated version of the interview
guide is depicted in Table 1. Twenty-one interviews were
conducted via Zoom, and two interviews were conducted
via telephone. Field notes were taken immediately after each
interview. Interviews were audio-recorded and transcribed.
Informed consent was obtained from all participants accord-
ing to Institutional Review Board (IRB) specifications.

Data analysis
A codebook was developed based on the research questions

and an initial reading of the transcripts. Key interview ques-
tions were used as the basis for initial codes, and additional

Table 1 Abbreviated interview guide

codes emerged through reading, coding, and discussion.
Data were uploaded to NVivo Release 1.0 (Burlington,
MA) and coded using a coding reliability approach to the-
matic analysis [35]. The analysis applied a combination of
an inductive and deductive approach, using our theoretical
framework as a lens. Based on the framework, stressor-
related responses were analyzed for themes corresponding
to SDOH (e.g., economic stability, healthcare access and
quality). A second coder coded five (22%) of the transcripts,
and interrater reliability was determined by Cohen’s kappa
(kappa=0.8) [36]. Discrepancies were resolved through dis-
cussion. Segmented data was extracted to matrices in Micro-
soft Excel. Thematic analysis was applied to the extracted
data and handwritten field notes to identify common themes
until no new themes were identified.

Results

Most participants were cisgender women (70%), white
(60%), heterosexual (87%), and non-Hispanic (78%), had
at least a college degree (82%), and were identified with a

Stress

1. What does stress mean to you?
2. What areas of your life are most stressful?

a. Tell me more about how that (e.g., strained relationships, loss of employment, challenges with independent living, family issues, financial

concerns) has impacted your life
3. How do you cope with stress?

a. Tell me more about how you cope with stress
4. What areas of your life are least stressful?

5. What do you think is important to have in a program to reduce stress?

a. What would you like to learn about stress management?

b. How would you like to learn about stress management (e.g., app, website, Zoom, in-person)?

Healthy eating

1. What does healthy eating mean to you?
a.How important is healthy eating to you?
b.How does healthy eating fit in your life?
c.How does unhealthy eating fit into your life?
2. How does stress play a role in your eating habits?

3. What do you think is important to have in a program about healthy eating?

a.What would you like to learn about healthy eating?

b.How would you like to learn about healthy eating (e.g., app, website, Zoom, in-person)?

Physical activity

1. What does physical activity mean to you?
a. How important is physical activity to you?
b. How does physical activity fit into your life?

c. How does sedentary behavior (e.g., watching TV, using the computer) fit into your life?

2. How does stress play a role in your physical activity habits?

3. What do you think is important to have in a program about healthy eating?

a. What would you like to learn about healthy eating?

b.How would you like to learn about healthy eating (e.g., app, website, Zoom, in-person?

Other

1. How does a stress play a role in your other health habits (e.g., sleep, health care, smoking, drinking, sexual behaviors)?

2. Is there anything else you think I should know?
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racial and/or ethnic minority group (57%). The mean age
was 29 years. On average, participants were 6 years post-
diagnosis and four years post-treatment. Additional sociode-
mographic characteristics are summarized in Table 2.

Results of the thematic analysis are presented by themes
that emerged in the data related to the research questions on
stressors, coping, health behaviors, and intervention needs
and preferences, as well as one overarching theme: control.
The theoretical framework was revised based on stressor-
related themes (Fig. 2).

Stressors

Stressor-related themes included SDOH, including health
and health care, economic stability, and social and commu-
nity context, as well as one overarching theme: balancing
responsibilities. Health and healthcare stressors were dis-
cussed regarding cancer and survivorship, uncertainty and
fear of cancer recurrence, and healthcare access. One par-
ticipant described:

A lot of it is just kind of being young and having all
these health issues kind of sucks. Especially knowing
that it’s my condition that’s probably only going to get
worse, right?...Also, health care. Switching to new
insurance, and having to deal with all that bullshit, get
my medication... A lot of stress there. — 25-year-old man

Regarding economic stability, participants discussed
stress related to financial difficulties, including the stress of
maintaining adequate finances for housing, transportation,
work, and health care. For example:

You think about after post-transplant, trying to get a
job, get stable, and do all this stuff... I've taken over
by dad’s house. I've never lived on my own. And now,
I’m taking on bills, and mortgage, and still having to
deal with my own health. So, it’s a lot. — 33-year-old
woman

Social and community context was discussed regarding
stressors related to various relationships, including those at
work, school, family, friends, and sociocultural communi-
ties. Participants described stressors related to dating as a
cancer survivor, as well as distress from feeling alone in
their experience, as illustrated by the following quote:

There’s a lot of stress. I mean, even with dating too, I'm
a cancer survivor. I have side effects and all kinds of
stuff and it makes me wonder can someone put up with
it, especially since I did a bone marrow transplant. And
so, the whole fertility thing, people will not date you
because you can’t have kids with them. — 33-year-old
woman
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Table 2 Sociodemographic characteristics for young adult cancer
survivors (n=23)

Characteristic n (%)
Age (years) Mean+SD: 29+6
18-29 years 12 (52%)
30-39 years 11 (48%)
Gender identity
Cisgender man 6 (26%)
Cisgender woman 16 (70%)
Transgender man 1 (4%)
Sexual orientation
Heterosexual 20 (87%)
Homosexual 1 (4%)
Bisexual 1 (4%)
Demisexual 1 (4%)
Race
Black or African American 5(22%)
White 14 (61%)
Asian American 2 (9%)
Multi-racial 1 (4%)
Missing 1 (4%)
Ethnicity
Hispanic or Latino 5(22%)
Not Hispanic or Latino 18 (78%)
Highest level of education completed
High school diploma 1 (4%)
Some college 3(13%)
College degree 12 (52%)
Some graduate school 3(13%)
Graduate degree 4 (17%)
Household income
Less than $20,000 3(13%)
$20,000 to $34,999 1 (4%)
$35,000 to $49,999 6 (26%)
$50,000 to $74,999 6 (26%)
$75,000 to $99,999 5 (22%)
Cancer type
Breast 2 (9%)
Thyroid 3 (13%)
Leukemia 3(13%)
Lymphoma 6 (26%)
Sarcoma 2 (9%)
Colorectal 2 (9%)
Other® 5 (22%)

Time since cancer diagnosis (years) Mean+SD: 6+5

Cancer stage when diagnosed

0 4 (17%)
I 5(22%)
1 6 (26%)
I 3 (13%)
v 5(22%)
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Table 2 (continued)

Characteristic n (%)
Type of cancer therapy received”
Radiation 7 (30%)
Immunotherapy 5 (22%)
Hormonal 1 (4%)
Surgery 14 (61%)
Bone marrow transplant 3(13%)

Time since cancer treatment (years) Mean+SD: 4+4

Comorbidities

Crohn’s disease 3(13%)
Hypertension 1 (4%)
Obesity 1 (4%)
None reported 19 (83%)

“Bladder, brain, liver, testicular, non-specified (n=1 each). ®Some
participants received more than one therapy type

SD standard deviation

When discussing life domains that were least stressful,
most participants mentioned their community, including
family, pets, friends, and sociocultural communities. On
the other hand, balancing responsibilities from work, fam-
ily, and social environment was discussed as a stressor. One
participant said:

Just all the time management and having so many tasks
and getting more and more tasks every single day or
each week, and then learning how to cope with that
and everything. And then, with relationships just bal-
ancing all my relationships and spending time with
everybody, and having quality time to spend with each
person individually too... — 25-year-old woman

Coping

Themes that aligned with coping included letting go, faith,
and distraction. Letting go was a salient theme regarding

Fig.2 Revised theoretical

participants’ coping strategies, such as PA, meditation, and
journaling. For example, participants discussed that cop-
ing strategies such as PA, which was the most frequently
reported coping strategy, allowed them to feel more clear-
headed and relaxed:

A big one is exercise, so that’s why I’m squeezing it in
today no matter what because it’s absolutely essential
to my well-being. So, I got into exercise, actually more
for the emotional and psychological aspect. So, any
physical thing that came is just an extra bonus but that
wasn’t why I got into it. Like I really was just stressed,
anxious and I found that a good workout gave me such
a sense of well-being that I felt so much more clear-
headed after a good workout. — 33-year-old man
Well, so that I can process all my emotions and the
busy day at work, I like to run after work. Night, also
because it’s not as hot out. But then, that helps with
just getting my adrenaline going and being able to
relax and destress and decompress from every day. —
25-year-old woman

Keeping anchored in faith and coping with stress through
distraction were also salient themes regarding participants’
coping strategies, as illustrated below:

I also like to watch sermons on YouTube, just to help
me just to put stuff in perspective, give me a different
outlook to look at. And, I do words of affirmation. So, I
wrote a whole list, and I usually say it in the mornings.
Sometimes, I can’t get to it, so I try to do it night, but
at least say that list once a day. And then, I read the
Bible, and I also read the scripture of the day. I keep
anchored in my faith because it’s really all I’'ve got. —
33-year-old woman

I guess just distractions, I guess. For me, it’s just — one
thing I did help a lot, I have like a group of — so, obvi-
ously everybody in my real life, you know, friends,
family, people I work with, all kind of knew, and that
always kind of put a damper on things. They’d ask
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about it. So, like, you know, “[profanity], I don’t want
think about it. Don’t ask me about it.” But I had a
group of online buddies I play games with. They didn’t
know about what’s going on. So, I had a group of peo-
ple I could just spend a couple hours with, that won’t
ask me about anything. It’s kind of a good way to take
my mind off it. — 25-year-old man

Health behaviors

Routine and consistency and the impact of stress were salient
themes regarding health behaviors. Participants recognized
the importance of consistency in achieving health behavior
goals and coping with stress. For example:

With the food, and the physical, emotional, mental,
through those, especially like I said, that medita-
tion, and all of that, staying consistent, that’s critical.
‘Cause otherwise you could think that you’re handling
the food, and you’re handling this, but if you’re not
consistent, then you’re gonna be disappointed that it’s
not working, but that’s why it's not working. — 37-year-
old woman

I guess just the mindset that sticking to a routine is
really good. Just getting in your mind that every day or
on this day of the week you go do this for this amount
of time. And also, just any little bit helps. You can go
to gym, only spend five to 10 minutes there. It’s better
than staying home. Having that kind of mindset where
as long as you commit and try to do it then that’s fine.
You don’t have to go all the way. — 25-year-old man

Many described stress as a barrier to healthy eating and
PA, but some also mentioned that stress can encourage
healthy lifestyle behaviors. One participant explained:

[Stress] can hinder me from actually sticking to the
routine. It can actually make me lose sight of my goal.
It might make me just too overwhelmed to actually
think about anything else. And then, sometimes it
might be a good excuse to just, “Let me put the stress
aside. Let me go work out. Let me get this out of my
system. Let me just walk it out or sweat it out some
way or form and come back with a more clear con-
science and mind and feel a little bit better and good
about myself because I actually did go out and stick to
my routine of getting physical activity in.” — 33-year-
old woman

Control
Control was a cross-cutting theme discussed regarding

stressors, coping, and health behaviors. Participants dis-
cussed lack of control regarding their health, the COVID-19

@ Springer

pandemic, and racial and disability discrimination. Whereas
disability discrimination was discussed among participants
of diverse age, gender, and race/ethnicity groups, racial dis-
crimination was described by Black or African American
participants. As one participant described:

I just see different things that’s going on with school
shootings, with just me being a Black male raising
Black boys, Black people in general, man, just getting
shot and killed. I can’t control that type of stuff and
I’m just waiting and hoping that my son knows what
to do if I’'m not around or whatever the occasion may
be. So, it’s just things that I can’t sometimes control...
And it’s like I have to have conversations with him,
unfortunately, about certain things that why he’s being
treated, or kids saying racial slurs, and how to handle
those things. And so, stuff like that ‘cause when my
kids feel pain it kinda affects me, but I can’t really
control it. Some of those things are out of my control.
— 39-year-old man

Whereas lack of control was discussed regarding health as
a stressor, heath behavior routines were described as ways to
maintain control over one’s health. For example:

For me, I’'m just really picky, like, what I eat, what I
put into my body, making an effort to go exercise and
go to the gym or even go for a walk outside, kind of
just using both nutrition and physical exercise as a way
that I can control what’s going on around me because I
have these outside stressors. So, yeah, I would say with
nutrition specifically, it kind of just gives me control
over things. — 26-year-old woman

No, I was never super unhealthy, but I guess I wasn’t
caring — as mindful as say now, I guess. Yeah, I didn’t
used to have — I would kind of eat anything. But since
cancer diagnosis and then after things progressed to
stage four, I realized I need to, I guess, I don’t know.
Again, shift and see what I can control. Everything
seems out of my control, so let me do what I can. —
35-year-old woman

Intervention needs and preferences

Themes related to intervention needs and preferences
included individualized approach, expert-based content,
peer support, integrative self-care, and manageability. Indi-
vidualized approach was the most salient theme regarding
intervention content and format. Participants described
how an intervention should be personalized for individuals’
strengths and that generalized interventions may contribute
to stress. For example:

Coping strategies that are tailored to a specific person
because I know a lot of the times, stress programs are
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just — a lot of programs in general are just like, “Here’s
what you should do,” but a lot of people are different.
And so, if you just say, “Here’s what you should do,”
I think sometimes that can cause stress itself because
you’re like, well, it’s not working. Why is it not work-
ing? What’s wrong with me?” — 21-year-old woman

To adequately tailor content for YA cancer survivors,
participants discussed a need for trusted experts, such as
dietitians, counselors, or healthcare professionals, to be
involved in intervention development or implementation.
One participant said:

I feel like having a trainer or nutritionist or a counselor
or something, kind of as a guide or a moderator for
group things is helpful because there were often times
in those groups — everyone has a different priority and
philosophy about their own health and treatment. And
so, the people that are the most outspoken sometimes
end up dominating those spaces, which then it’s not
super helpful. — 33-year-old man

Participants also discussed the importance of peer sup-
port and a preference for a group format with interaction and
accountability from fellow survivors. For example:

I think it is nice to have some accountability and if
you have other people you know you’re not gonna let
down because you have to meet them at this time and
kind of, that will maybe help spark a little routine. If
you do that a week or two, then you're like, okay, I
can integrate this into my life and maybe that would
be helpful. — 35-year-old woman

Participants in our study did not want separate compo-
nents but rather expressed a preference for integrating diet,
PA, and stress management into a comprehensive interven-
tion, as illustrated below:

I like the idea of tackling all the different aspects of
self-care. I heard through my other cancer organiza-
tions that there’s physical self-care, and mental self-
care, and emotional, and social, and work self-care,
and spiritual. All these different aspects of self-care.
I’d really like to have a balance between all the differ-
ent aspects of self-care. — 23-year-old woman

In addition to tailoring intervention content, participants
discussed that a manageable intervention would help encour-
age healthy habits. One participant said:

Everybody has busy lives and families, something that
is like if a mom is super stressed out she can go in the
bathroom and do it. Something manageable. Just some-
thing, I think quick would probably be the best like to
get, to find that de-stressor quick. — 38-year-old woman

Differences by age group

There were differences by age group regarding stress expe-
riences, coping strategies, and intervention preferences.
A cross-cutting theme related to stressors across domains
for younger participants was the transition to independent
adulthood. Participants described transitions related to work,
school, and living independently. For example:

I would have to say, probably household-wise. I just
made a pretty big move, and that was really stressful.
I just got hired for one job, but I am in the midst of
getting another job right now and moving to a place
that I've never been. That was really stressful, trying
to find out what I wanna do, I guess. And then going
back to college, has all been pretty stressful for me. —
23-year-old woman

On the other hand, older participants reported more
diverse coping strategies than younger participants, e.g.,
therapy, getting enough sleep, relaxation, and music. For
example:

Right now, one of the things that’s working for me is
actually going to therapy. I was having a really hard
time finding therapy for a while, but the facilities that
I do go to, they do offer therapy, and different classes,
and different resources for me to look into. — 33-year-
old woman

Lastly, younger participants preferred multiple formats,
including Zoom or in-person group meetings, a website, and
tracking logs, as illustrated by the following quote:

Maybe a spreadsheet of a day-by-day or a log to track
what kind of food you’re eating. For me, personally,
I bought a food journal or whatever, and I track what
I eat, I compare how I'm feeling when I'm eating, I
guess. And if there’s a correlation or how my body
feels after I eat something, kinda listening to myself, I
guess, but just on pen and paper. — 22-year-old woman

Discussion

This study explored YA cancer survivors’ perceived needs
related to stress, coping, and health behaviors, as well as
needs and preferences for a lifestyle and stress management
intervention. The present study adds to the literature by
highlighting social determinants of health, including health
and health care, economic stability, and social and commu-
nity context as salient themes when participants were asked
what is most stressful. In addition to stress related to the can-
cer experience, YA cancer survivors face unique financial
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hardships due to medical costs, health insurance when they
may not be economically stable, and age-related treatments,
such as fertility preservation.[37] Adult cancer survivors are
more likely to have medical financial hardships than adults
without a cancer history.[38] YA cancer survivors have
reported concerns related to social well-being,[39] as well
as complex social support experiences that may hinder or
assist coping with the cancer experience.[40]

Lack of control was an overarching theme mentioned by
participants as a stressor regarding their health, discrimina-
tion, and the COVID-19 pandemic; however, only partici-
pants who identified as Black or African American alluded
to experiences regarding racial discrimination. Although
a racially/ethnically diverse sample was recruited, sam-
pling was inadequate to conduct comparative analyses by
race or ethnicity (e.g., n=>5 identified as Black or African
American). As stress experiences may differ by racial/ethnic
group,[41] future research should recruit enough participants
from each racial/ethnic minority group to reach saturation
within each group.

Themes aligning with coping strategies included letting
go, faith, and distraction. Prior research has indicated that
YA survivors of childhood cancer cope by avoiding discuss-
ing the cancer experience and focusing on positive memo-
ries, which aligns with our findings that participants cope
with various strategies to “let go” or distract from stressors.
[42] Our findings also suggested that faith may be impor-
tant to include in future interventions (e.g., acknowledging
faith and/or spirituality as a potential coping strategy). Pre-
vious research has reported a positive association between
spirituality and family support and adaptive coping in YA
cancer survivors.[43] However, as our findings highlighted a
need for individualized content, interventions may discuss a
variety of coping strategies for participants to choose from.

Participants also discussed the role of routine/consistency
and stress in dietary and PA behaviors. Seeking a sense of
control through health behavior routines, especially nutri-
tional habits, was addressed in contrast to lack of control,
which was reported as a stressor. Participants mentioned that
cooking and several types of PA relieved their stress. Such
behaviors may be incorporated into future lifestyle and/or
stress management interventions for this population. How-
ever, future research should also be aware of the delicate bal-
ance between healthy and unhealthy diets and PA routines;
there is emerging research on disordered eating, including
orthorexia and food addiction,[44, 45] in cancer survivors
— particularly young women. Behavioral interventions may
screen for eating disorders and focus on balanced health hab-
its rather than encouraging an unhealthy preoccupation with
these activities to adequately address health behavior needs
for this population.

Our findings suggested additional preferences for
tailoring interventions, including individualized,
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expert-based content with an integrative format. Par-
ticipants indicated a preference for an intervention that
included diet, PA, and stress management as comple-
mentary aspects of self-care. Future interventions may
incorporate a theoretical lens that addresses dimensions
of wellness (e.g., physical, intellectual, emotional, social,
spiritual, vocational, financial, and environmental)[46]
or otherwise embodies the World Health Organization’s
definition of health as “complete physical, mental and
social well-being.” [47]

Results also highlighted a need to tailor behavioral
interventions for YA cancer survivors by age. Younger
participants (aged 18-29 years) in our study discussed
the transition to independent adulthood as a stressor and
preferred multiple intervention formats (e.g., Zoom, web-
site, tracking logs). Older participants (aged 30-39 years)
are often further along in their career and family life and
may have less time to devote to an intervention, so a more
streamlined intervention may be more appropriate for this
age group.

Limitations of this study include the potential for selec-
tion bias and social desirability bias, as well as the lack of
generalizability. Data were only collected from those inter-
ested in and able to participate. This study recruited a purpo-
sive sample regarding age and aimed for diverse representa-
tion of racial/ethnic groups (57% of participants identified
with a racial and/or ethnic minority group). Additionally,
an equal number of men and women were contacted to par-
ticipate in an interview, but men were less likely to respond
and attend. Due to our sampling methodology, compara-
tive analyses could not be conducted by racial/ethnic group
or gender. Further research is needed to better understand
how social and environmental stressors differ by racial/eth-
nic group and gender among YA cancer survivors. Future
studies may employ purposive sampling by race, ethnicity,
sexual orientation, and/or gender to better understand the
stress experience in racial/ethnic minority and sexual and
gender minority YA cancer survivors.

Conclusion

Results highlighted unmet needs regarding social and envi-
ronmental stressors and preferences for tailored, interactive
components in stress management-enhanced behavioral
interventions in YA cancer survivors. For this population,
behavioral interventions may be tailored for specific age
groups (e.g., 18-29 years vs. 30-39 years) to account for dif-
ferences in stress experiences and intervention preferences.
Future research may further explore how specific interven-
tion formats, activities, and materials can be tailored for YA
cancer survivors.



Supportive Care in Cancer (2023) 31:295

Page90of10 295

Author contribution AWB, MS, and TLC contributed to the study
conception and design. Material preparation and data collection were
performed by AWB. Data analysis was performed by AWB and RS.
The first draft of the manuscript was written by AWB with support
from RS. All authors read and approved the final manuscript.

Funding This work was supported by funding from the Moffitt Cancer
Center Adolescent and Young Adult Program (09336472203). AWB
was supported by the National Cancer Institute Behavioral Oncol-
ogy Education and Career Development Grant (T32CA090314, MPIs
Vadaparampil/Brandon).

Data availability The datasets analyzed during the current study are
available from the corresponding author on reasonable request.

Code availability Not applicable.

Declarations

Ethics approval The study was performed in line with the principles
of the Declaration of Helsinki. Ethical approval was granted by the
Institutional Review Board.

Consent to participate Informed consent was obtained from all par-
ticipants included in the study according to procedures approved by the
Institutional Review Board.

Consent for publication Not applicable

Conflict of interest The authors declare no competing interests.

References

1. Chao C, Xu L, Bhatia S et al (2016) Cardiovascular disease risk
profiles in survivors of adolescent and young adult (AYA) can-
cer: The Kaiser Permanente AYA Cancer Survivors Study. J Clin
Oncol 34(14):1626-1633

2. Chao C, Bhatia S, Xu L et al (2020) Chronic comorbidities among
survivors of adolescent and young adult cancer. J Clin Oncol
38(27):3161-3174

3. Rogers PC, Meacham LR, Oeffinger KC, Henry DW, Lange
BJ (2005) Obesity in pediatric oncology. Pediatr Blood Cancer
45(7):881-891

4. Lin Y, Wang Y, Wu Q et al (2018) Association between obesity
and bladder cancer recurrence: a meta-analysis. Clin Chim Acta
480:41-46

5. Cao Y, Mal (2011) Body mass index, prostate cancer-specific
mortality, and biochemical recurrence: a systematic review and
meta-analysis. Cancer Prev Res (Phila) 4(4):486-501

6. Chan DSM, Vieira AR, Aune D et al (2014) Body mass index
and survival in women with breast cancer-systematic literature
review and meta-analysis of 82 follow-up studies. Ann Oncol
25(10):1901-1914

7. Rock CL, Doyle C, Demark-Wahnefried W et al (2012) Nutrition
and physical activity guidelines for cancer survivors. CA Cancer
J Clin 62(4):243-274

8. Carretier J, Boyle H, Duval S et al (2016) A review of health
behaviors in childhood and adolescent cancer survivors: toward
prevention of second primary cancer. J Adolesc Young Adult
Oncol 5(2):78-90

9. Daniel CL, Emmons KM, Fasciano K, Fuemmeler BF, Demark-
Wahnefried W (2015) Needs and lifestyle challenges of adoles-
cents and young adults with cancer: summary of an Institute of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Medicine and Livestrong Foundation Workshop. Clin J Oncol
Nurs 19(6):675-681

Green DM, Cox CL, Zhu L et al (2012) Risk factors for obesity
in adult survivors of childhood cancer: a report from the child-
hood cancer survivor study. J Clin Oncol 30(3):246-255
Zhang FF, Ojha RP, Krull KR et al (2016) Adult survivors of
childhood cancer have poor adherence to dietary guidelines. J
Nutr 146(12):2497-2505

Zhang FF, Saltzman E, Kelly MJ et al (2015) Comparison of
childhood cancer survivors’ nutritional intake with US dietary
guidelines. Pediatr Blood Cancer 62(8):1461-1467

Robien K, Ness KK, Klesges LM, Baker KS, Gurney JG (2008)
Poor adherence to dietary guidelines among adult survivors of
childhood acute lymphoblastic leukemia. J Pediatr Hematol
Oncol 30(11):815-822

Skiba MB, McElfresh JJ, Howe CL et al (2020) Dietary inter-
ventions for adult survivors of adolescent and young adult can-
cers: a systematic review and narrative synthesis. J Adolesc
Young Adult Oncol 9(3):315-327

Pugh G, Gravestock HL, Hough RE, King WM, Wardle J, Fisher
A (2016) Health behavior change interventions for teenage and
young adult cancer survivors: a systematic review. J Adolesc
Young Adult Oncol 5(2):91-105

Cheung AT, Li WHC, Ho LLK, Ho KY, Chan GCF, Chung JOK
(2021) Physical activity for pediatric cancer survivors: a sys-
tematic review of randomized controlled trials. J] Cancer Surviv
15(6):876-889

Walsh C, Currin-McCulloch J, Simon P, Zebrack B, Jones B
(2019) Shifting needs and preferences: supporting young adult
cancer patients during the transition from active treatment to
survivorship care. J Adolesc Young Adult Oncol 8(2):114-121
McDonnell GA, Salley CG, Barnett M et al (2017) Anxiety
among adolescent survivors of pediatric cancer. J Adolesc
Health 61(4):409-423

Yi JC, Syrjala KL (2017) Anxiety and depression in cancer
survivors. Med Clin North Am 101(6):1099-1113

Adamovich T, Watson R, Murdoch S, Giovino L, Kulkarni S,
Luchak M, Smith-Turchyn J (2022) Barriers and facilitators to
physical activity participation for child, adolescent, and young
adult cancer survivors: a systematic review. J Cancer Surviv.
https://doi.org/10.1007/s11764-022-01217-9

Wu YP, YiJ, McClellan J et al (2015) Barriers and facilitators
of healthy diet and exercise among adolescent and young adult
cancer survivors: implications for behavioral interventions. J
Adolesc Young Adult Oncol 4(4):184-191

Centers for Disease Control and Prevention (CDC). Social deter-
minants of health: know what affects health. https://www.cdc.
gov/socialdeterminants/index.htm. Published 2021. Accessed
Asare M, Mclntosh S, Culakova E et al (2019) Assessing
physical activity behavior of cancer survivors by race and
social determinants of health. Int Q Community Health Educ
40(1):7-16

Alexander GK, Bashore L, Brooks V (2022) Improving food lit-
eracy and access among young adult cancer survivors: a cross-
sectional descriptive study. Cancer Nurs 45(2):161-166

Lazarus RS, Folkman S (1984) Stress, appraisal, and coping.
Springer, New York, NY

Barrington WE, Ceballos RM, Bishop SK, McGregor BA, Beres-
ford SA (2012) Perceived stress, behavior, and body mass index
among adults participating in a worksite obesity prevention pro-
gram, Seattle, 2005-2007. Prev Chronic Dis 9:E152

Torres SJ, Nowson CA (2007) Relationship between stress, eating
behavior, and obesity. Nutrition 23(11-12):887-894

Adam TC, Epel ES (2007) Stress, eating and the reward system.
Physiol Behav 91(4):449-458

@ Springer


https://doi.org/10.1007/s11764-022-01217-9
https://www.cdc.gov/socialdeterminants/index.htm
https://www.cdc.gov/socialdeterminants/index.htm

295 Page 100f 10

Supportive Care in Cancer (2023) 31:295

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Stults-Kolehmainen MA, Sinha R (2014) The effects of stress on
physical activity and exercise. Sports Med 44(1):81-121

Wardle J, Chida Y, Gibson EL, Whitaker KL, Steptoe A (2011)
Stress and adiposity: a meta-analysis of longitudinal studies. Obe-
sity (Silver Spring) 19(4):771-778

Block JP, He Y, Zaslavsky AM, Ding L, Ayanian JZ (2009) Psy-
chosocial stress and change in weight among US adults. Am J
Epidemiol 170(2):181-192

Buro AW, Stern M, Carson TL (2023) Reported mental health,
diet, and physical activity in young adult cancer survivors. Nutri-
ents 15(4):1005. https://doi.org/10.3390/nu15041005

Hales CM, Carroll MD, Fryar CD, Ogden CL (2020) Prevalence
of Obesity and Severe Obesity Among Adults: United States,
2017-2018. NCHS Data Brief (360):1-8

Zavala VA, Bracci PM, Carethers JM et al (2021) Cancer health
disparities in racial/ethnic minorities in the United States. Br J
Cancer 124(2):315-332

Braun V, Clarke V, Hayfield N, Terry G (2018) Thematic analysis.
In: Liamputtong P (ed) Handbook of Research Methods in Health
Social Sciences. Springer Singapore, Singapore, pp 843-860
Cohen J (1960) A coefficient of agreement for nominal scales.
Educ Psychol Measur 20:37-46

Gupta SK, Mazza MC, Hoyt MA, Revenson TA (2020) The expe-
rience of financial stress among emerging adult cancer survivors.
J Psychosoc Oncol 38(4):435-448

Lu AD, Zheng Z, Han X et al (2021) Medical financial hardship
in survivors of adolescent and young adult cancer in the United
States. J Natl Cancer Inst 113(8):997-1004

Sinnott SM, Park CL (2019) Social well-being in adolescent
and young adult cancer survivors. J Adolesc Young Adult Oncol
8(1):32-39

Tannarino NT, Scott AM, Shaunfield SL (2017) Normative
social support in young adult cancer survivors. Qual Health Res
27(2):271-284

@ Springer

41.

42.

43.

44,

45.

46.

47.

Williams DR (2018) Stress and the mental health of populations
of color: advancing our understanding of race-related stressors. J
Health Soc Behav 59(4):466-485

Belpame N, Kars MC, Deslypere E, Rober P, Van Hecke A, Ver-
haeghe S (2021) Coping strategies of adolescent and young adult
survivors of childhood cancer: a qualitative study. Cancer Nurs
44(6):E395-e403

Sira N, Lamson A, Foster CL (2020) Relational and spiritual cop-
ing among emerging and young adult cancer Survivors. J Holist
Nurs 38(1):52-67

Waterman M, Lee RM, Carter JC, Garland SN (2022) Orthorexia
symptoms and disordered eating behaviors in young women with
cancer. Eat Behav 47:101672

Nucci D, Santangelo OE, Provenzano S, Nardi M, Firenze
A, Gianfredi V (2022) Altered Food Behavior and Cancer: A
Systematic Review of the Literature. Int J Environ Res Pub-
lic Health 19(16):10299. https://doi.org/10.3390/ijerph1916
10299

Stoewen DL (2017) Dimensions of wellness: change your habits,
change your life. Can Vet J 58(8):861-862

World Health Organization (1946) Constitution of the World
Health Organization. Am J Pub Health 36(11):1315-1323

Publisher's note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.


https://doi.org/10.3390/nu15041005
https://doi.org/10.3390/ijerph191610299
https://doi.org/10.3390/ijerph191610299

	A qualitative study of stress experiences, health behaviors, and intervention preferences in young adult cancer survivors
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Methods
	Study design and participants
	Data collection
	Data analysis

	Results
	Stressors
	Coping
	Health behaviors
	Control
	Intervention needs and preferences
	Differences by age group

	Discussion
	Conclusion
	References


