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Abstract
The first decade of adolescent and young adult (AYA) oncology psychosocial care and research

(2005–2015) was driven by a normative, developmental framework that assumed a generaliz-

able life experience for AYAs that is distinct from both younger children and older adults. As we

proceed through a second decade, new considerations emerge regarding diversity of life experi-

ences as occurring within and influenced by a complex global context. The purpose of this paper

is to review and provide commentary on the impact of global and contextual conditions on AYAs.

We expound upon the effects of precarious labor conditions, changing timetables and priorities

for developmental tasks, sexual and gender plurality, and expanding cultural diversity.We discuss

the implications of social genomics and technology and social media for enhancing precision psy-

chosocial medicine. To build a forward-looking approach, this paper calls for tailored, multilevel

treatments that consider variability of AYAs within the social and global contexts in which they

live.
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1 INTRODUCTION

Bleyer’s seminal report on adolescents and young adults with cancer,1

the United States’ National Cancer Institute’s subsequent establish-

ment of an Adolescent and Young Adult (AYA) Oncology Progress

Review Group,2 the advancement of practice guidelines and policy

statements for AYAs globally,3–5 and an emergent body of empirical

literature all distinguish an age-defined population of cancer patients

age 15–39 from both older and younger patient populations. These

activities have broughtwarranted attention to a vulnerable and under-

served population.

Encountering cancer during a developmentally precarious time

can complicate the experiences typical to this life phase: devel-

oping independence—both emotional and financial; cultivating self-

confidence, self-sufficiency, and sense of identity; pursuing education,

vocation, or career; experiencing social and romantic intimacy; and

Abbreviation: AYA, adolescent and young adult.

making sexual and reproductive choices appropriate to young adult-

hood. Reconciling disappointment in the thwarted vision for one’s

future and confronting mortality at such a young age can be particu-

larly devastating to AYAs. Patients in this age group therefore differ

from younger children and older adults diagnosed with cancer, espe-

cially in terms of psychosocial needs. This remains true throughout a

continuum of care that initiates with diagnosis and persists through

phases of active treatment and transitions to post-treatment survivor-

ship or, in many cases, the end of life.6

Literature in the first decade of AYA research primarily reflects

the distinct developmental challenges of AYA patients. Between 2005

and 2015, AYA psychosocial needs were examined with conventional

and chronological developmental frameworks (e.g., Erikson’s stage

theory7 and Arnett’s emerging adulthood theory8). In looking toward

the future of AYA oncology, however, formulating an accurate rep-

resentation of AYA psychosocial needs requires an understanding of

the current social and global environment in which young people are

maturing today. The purpose of this article is to examine knowledge

and evidence of the effects of a changing global context on AYA
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TABLE 1 Key points

○ AYA oncology patients are a distinct age-defined population (15–39
years). There aremultiple and varied biological, psychological, and
social factors besides age that make this patient population distinct.

○ This paper identifies (6) domains that characterize this group:

1. Precarious labor conditions affecting AYA financial andwork
lives

2. Changing timetables and priorities for developmental tasks

3. Sexual and gender plurality

4. Expanding cultural diversity of AYA

5. Social genomics

6. Technology and social media
○ This article calls for oncology care providers to take a forward-looki-

ng approach regarding these domains.We suggest focusing practice
modifications on (3) areas:

1. Multilevel interventions and collaborative care approaches

2. Precision psychosocial medicine

3. Technology and information

efficacy to manage cancer and its treatment while also confronting

the daily challenges associatedwith psychological maturation, growth,

and development (see Table 1 for key points).

2 UNDERSTANDING THE AYA EXPERIENCE

IN A GLOBAL CONTEXT

In this article, we elaborate upon Hammond’s framework for under-

standing the AYA experience within a global context and draw upon

empirical literature that accounts for social and contextual conditions

of AYA cancer.9 This framework considers (1) precarious labor condi-

tions affecting AYA financial and work lives; (2) changing timetables

and priorities for developmental tasks; (3) sexual and gender plurality,

and (4) expanding cultural diversity ofAYA.9Weextend this framework

to incorporate two additional aspects of relevance for understanding

AYA psychosocial issues: (5) social genomics; and (6) technology and

social media (see Table 2).

2.1 Precarious labor conditions affecting AYA

financial andwork lives

Young people in today’s global economy face labor markets that

offer decreasing job security and increasing financial vulnerability.9

The coupling of higher costs of living, lower minimum wage (adjusted

for inflation), and the changing nature of career-building and employ-

ment opportunities have risks for financial distress among all young

people over the past 30 years,9 let alone those confronting physical or

mental health issues or disabilities that further limit their employment

opportunities.

A cancer diagnosis comes with significant costs that fall outside

the purview of covered medical care. Even if AYAs have access to

public, private, or employment-based health insurance, the out-of-

pocket expenses of cancer quickly become exorbitant: for example,

lost income frommissed work, delayed progress toward academic and

professional degrees, transportation expenses to and from treatment

centers.10,11 While cancer patients of all ages frequently incur debt

during treatment and survivorship,12 these financial setbacks are dif-

ferentially experienced by AYAs. Not only does cancer hoist an immi-

nent daunting financial burden onto AYAs early in life, it also stifles

the development of financial autonomy for the future. AYAs undergo-

ing cancer treatment may become more dependent on their family as

payers for their care at a time in life when they are trying to estab-

lish independence. This contradiction can have adverse psychosocial

impacts on educational, vocational, and employment success as well as

on self-esteem, self-confidence, and sense of independence.11,13,14

On the basis of nationally representative data, Guy et al15 estimate

that survivors incur an excess annual medical expenditure of $3170

per person and an excess annual productivity loss of $2250 per per-

son. This dynamic disproportionately affects AYAs from lower socioe-

conomic backgrounds, who, as a result, may be less likely to sustain the

continuity of ongoing care and consequently experience higher rates

of morbidity, mortality, and worse quality of life.10,12 Equipping AYAs

to overcome potential risks to economic uncertainty, therefore, must

be considered integral to AYA care. Oncology social workers often play

an essential role inmitigating this financial burden by linkingAYAswith

resources that include but are not limited to assisting AYAs to qual-

ify for loans, employer-funded or state-based disability programs, local

sources for financial and vocational counseling, job training programs,

or pharmaceutical companies’ compassionate use programs to offset

or discount excessive costs of chemotherapeutics.

2.2 Changing timetables and priorities

for developmental tasks

Any upper and lower age parameters defined for AYAs assume a homo-

geneity of experience with regard to theoretically derived stages of

human development. Theories of human development suggest that

phases of adolescence and young adulthood are distinct and replete

with key developmental milestones, including developing an identity

of self, constructing a personal set of standards and values, estab-

lishing a positive body image, becoming independent from parents,

gaining autonomy, establishing interpersonal and romantic relation-

ships, attaining intimacy, achieving a sexual identity, and making deci-

sions about studies, a profession, or starting a family.16 Reaching these

benchmarks is often considered a sign of health and success, whereas

falling short of these milestones is regarded as regression or delay in

normative development.17

A narrative that emphasizes setbacks in this prescribed timeline

may not reflect the true changing nature of current AYA psychologi-

cal and social development, or the diversity of developmental trajecto-

ries across population subgroups definedby race/ethnicity, sex/gender,

sexual orientation, local cultural context, or religion.

In today’s global context, there are indications that young people

are choosing to depart from traditional milestones. They are elect-

ing to live with their parents longer, waiting longer for (or never pur-

suing) marriage and children, and working multiple (contingent or
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TABLE 2 AYA global contexts, examples, and suggested interventionsa

(1) (2) (3) (4) (5) (6)

Context Precarious labor
conditions
affecting AYA
financial and
work lives

Changing
timetables and
priorities for
developmental
tasks

Sexual and gender
plurality

Expanding
cultural
diversity of AYA

Social genomics Technology and
social media

Examples AYAs are
particularly
vulnerable to
confronting
financial
hardship during
and after
treatment.

The demands of
confronting
cancer during
adolescence
can often
reroute
“typical”
developmental
milestones.

AYAs undergo
cancer
concurrently
with sexual and
gender identity
formation.

AYA is heralded as
distinct
because of its
age range, yet
cultural
diversity within
that group is
often
disregarded.

AYA period is
particularly
dynamic
biologically and
psychosocially.

Technology and
social media are
integrated
activities into
lifestyles of
AYAs.Many use
these tools to
seek and share
cancer-related
information.

Suggested
interventions

Care teammust
connect AYAs
to local
financial
resources as an
integral
function of the
treatment plan.

AYAs in the
general
population are
redefining the
typical
developmental
trajectory. Care
team can
encourage
patients to
frame their
cancer as part
of this new
move toward
individualized
developmental
trajectories.

Care teammust
work to foster
relationships
between AYAs
and care team
members in
which they can
express and
garner
information
about issues at
the nexus of
cancer and
sexuality.

Care teammust
attend
thoroughly to
language,
religious values,
and diverse
racial identities
among AYAs.

Social genomics
research on
AYA cancer is
needed to
inform
treatment rec-
ommendations
and formulate
new
approaches to
promote
resilience.

Care team should
provide digital
resources to
educate
patients about
their cancer as
well as provide
spaces to
express
themselves and
connect with
peers.a

aAdapted fromHammond.9

part-time) jobs related to their different interests.9 While cancer often

heightens AYA attachment to their parents for emotional support

and assistance with medical decision-making, framing this behavior as

deviant or regressive is not helpful or accurate. Developmental tra-

jectories in the general adolescent population are changing due to

evolving social conditions that characterize this phase. As a result,

it is advantageous for the care team to move away from the goal

of achieving an assumed linear developmental trajectory and instead

establish goals for AYA patients that reflect their own personal values

and preferences. This shift in expectations can be cultivated through

interpersonal conversations about building goals that are unique to

each AYA.

2.3 Sexual and gender plurality

Sex, sexuality, gender identity, and fertility are separate and distinct

topics that are often confounded in regard to AYAs. Among these,

clinical attention to fertility is emphasized, and rightfully so given evi-

dence of unmet oncofertility needs reported by AYAs.18,19 However,

addressing and distinguishing AYA needs with regard to sexual func-

tion, behavior, sexual orientation, and gender identification are less

well understood. AYAs today live in a culture where sexual practices

and gender identities are expressive and fluid, where goals for rela-

tionships and children cannot be assumed based upon conventional

definitions of what constitutes “family.”

An emphasis on recovery of the physical body fromcancer can often

eclipse other psychological developmental concerns of relevance for

the adolescent, including the resolution of tensions, contradictions,

and complexities of puberty.20 Complications with the development

of gender identity and healthy sexuality have lifelong ramifications

such as relationship difficulties. The care team must attend to the

sex- and gender-related needs of this group. While there is scant

literature that emphasizes best practices for supporting sexual/gender

identity development and AYAs, there is a growing literature on both

fertility preservation and lesbian, gay, bisexual, transgender and queer

(LGBTQ) patient care.21 Assuring that at least one member of the care

team is apprised of this literature is critical. The care teammust foster

relationships with AYAs in which they can express and garner relevant

and appropriate information about issues at the nexus of cancer and

sexuality.

2.4 Expanding cultural diversity of AYA

AYA patient population is bound and defined by age, yet the demo-

graphic characteristicswithin this group are often disregarded, leading

to clinical care and programs that privilege some and exclude others

in that the programmatic structure or content is not aligned with

patient and family values, preferences, or culturally imbued beliefs.

Defining the AYA population solely in terms of age and phases of

human development and not accounting for the cultural diversity
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within the population can perpetuate implicit biases that infuse and

inform clinical and programmatic approaches to care.

Addressing cultural diversity and providing equitable care requires

that the care team takes the time to understand how andwhy patients

and families act and respond the way they do. Bahrami et al22 pro-

vide the example of Iranian families who resist talking openly with

loved ones about disease and prognosis, and the challenges that the

care team faces in workingwith parents whowithhold crucial informa-

tion from their childrendue to culturally derivedbeliefs. Conversations

with AYAs around their life goals and personal beliefs can help to over-

come the anxiety, tension, or distrust that AYAs often bring to their

encounters with oncology care providers. A holistic understanding of

patients’ and families’ choices and behaviors strengthens the thera-

peutic relationship, builds trust, and enables patients and providers to

work together to establish clinical care goals that address their mutual

concerns.

2.5 Social genomics

Research in adult oncology has begun to examine how cancer patients’

experiences of their lives and disease affect the biology of cancer, and

how the biological impacts of cancer and its treatment reciprocally

impact patient experience, well-being, and survivorship. Some of this

research has emerged in the context of “social genomics” studies,

which analyze the pathways by which psychological, social, cultural,

economic, and other life circumstances influence the expression

of human genes throughout the body, and in particular in cancer

cells.23,24 For example, clinical studies of breast, ovarian, and prostate

cancer patients suggest that those who feel socially isolated and

lack social support show accelerated disease progression relative

to those who feel more socially enmeshed and supported.25–27

Analyses of tumor tissues from such patients have found increased

expression of a wide array of genes involved in inflammation, blood

vessel growth, and metastasis, as well as reduced expression of

genes involved in antitumor immune responses.23,24,28 Laboratory

studies have documented similar results in animal models of solid

tumors and leukemia and have identified increased activity of fight-

or-flight signaling molecules as key biological mediators of these

effects.23,24,28 Similar studies of circulating white blood cells have

also documented systematic increases in expression of inflammatory

genes and decreases in expression of antiviral (type I interferon) genes

in people confronting a diverse array of adverse life circumstances

including poverty, post-traumatic stress, chronic loneliness, low social

status, and immanent bereavement.29,30 Additional research has

shown that activation of inflammatory genes in somatic tissues can

signal back to the brain to stimulate negative emotional states, reduce

social motivation, and impair problem-solving skills.31,32 Together,

these lines of research indicate a bidirectional feedback loop between

psychosocial conditions and molecular processes involved in cancer

progression and treatment. More broadly, this research provides a

molecular framework for mapping the biological pathways through

which the social determinants of health at the macrolevel ultimately

impact disease pathogenesis at themicrolevel.23,24

A small body of research has also begun to examine the effects

of positive psychological and social resources in buffering genomic

responses to adversity. For example, personal psychological resilience

was found to reduce the association between trauma exposure and

gene-expression alterations in former Nepali child soldiers.33 Stud-

ies have also found more favorable leukocyte gene-expression pro-

files (reduced inflammatory signaling and increased interferon-related

gene expression) in leukocytes from people with a strong sense of pur-

pose in life34–36 and prosocial engagement.37

Little is known about the social genomics of AYA cancer. Given

the dynamic and diverse developmental processes taking place during

this period and their long-term implications for adult well-being tra-

jectories, as well as the extended periods of survivorship that many

AYA cancer patients will experience, there is a great need to examine

these reciprocal biopsychosocial relationships. Emerging research on

the biological correlates of psychological resilience also has clear rel-

evance for cancer patients as they cope with the psychosocial impact

of a life-threatening disease. The clinical and economic impacts of

social genomic relationships have not yet been explored and represent

important topics for future research. Cancer social genomics research

has so far analyzed psychosocial processes solely through the lens

of academically defined constructs and meaning systems; however,

other social genomics studies have begun to use more ethnographic

approaches to define personally or culturally validmeaning spaces that

shape reciprocal interactions between mind and body.33,38 Given the

diversity of cancer patient experiences and AYA developmental tra-

jectories, it will be important to utilize such idiographic and ethno-

graphic research strategies in mapping the embodied experience of

cancer.

2.6 Technology and social media

In today’s highly digitized world, the role of technology and social

media is integral to the everyday activities of the majority of teens

and YAs. Information circulation, interpersonal communication, and

self-expression all fall under the purview of the digital context.

Although this claim may seem obvious, discrete knowledge about AYA

media engagement, with its particular implications for treatment, still

requires in-depth investigation as to its utility and clinical benefit.

There are two general lines of inquiry that define the current state of

research into AYA media use: medical information seeking and peer

connection/community building. The overlap between these two is in

the potential for AYAs to provide reflexive, peer-generated knowl-

edge about their own experiences as an online resource to other

AYAs.

Because most AYAs have internet access, the online space can

appear as a helpful buttress to physician-provided information.

Although knowledge about disease has been correlated with enduring

adherence to medical care and follow-up treatment, the majority

of AYAs using online search engines often find the information

impenetrable and untrustworthy.39 Many AYAs use their phones and

computers to search for unanswered medical questions; the answers

they find are often inaccurate or irrelevant to their case.22 Domínguez
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and Sapiña39 provide insight into the search behaviors of AYAs seeking

online medical information related to their diagnoses and treatments.

Most AYAs seek information about the physical and psychological

consequences of their diseases, as well as drug effects, follow-up care

procedures, and iatrogenic infertility. It may be important for AYAs

to take time in private to read about their condition and its effects,

especially as it relates to uncomfortable topics like sexuality and

fertility.20

Such trends indicate that AYAs routinely seek information beyond

that which themedical team provides and thereforemedical providers

must proactively curate AYA-specific content. AYAs express desire

for accessible, accurate information, especially if their doctors have

an impersonal online presence or social media profile that gener-

ates treatment-related updates and information (through posts and

hashtags).39 Additionally, AYAs express desire for forums to meet

peers, but indicate that forums specific to their conditions are often

difficult to find.17 Perales et al40 offer a catalog of resources for

blogs, forums, and online communities. These sites generate infor-

mational resources and community-building tools but also act as

a potential database for AYA-driven research. Used in moderation,

technology may be an optimal resource already available at many

AYAs’ fingertips.

3 DISCUSSION: TOWARD AN AYA

GLOBAL CONTEXT

Psychosocial care for cancer patients in the clinical setting most

often involves an individualized therapeutic approach following ini-

tial engagement and assessment. Referring patients for psychosocial

interventions when clinically indicated is absolutely necessary as part

of quality care delivery but is often inadequate. In general, multilevel

public health interventions that address patient as well as social and

environmental context have a greater likelihood for success. Given the

global characteristics of AYA needs articulated in this paper, we sug-

gest that care of AYAs may be enhanced through newfound emphasis

on three discrete domains: (1) multilevel interventions and collabora-

tive care approaches; (2) precision psychosocialmedicine; and (3) tech-

nology and information.

3.1 Multilevel interventions and collaborative

care approaches

Multilevel interventions and collaborative care approaches call for

patient-tailored treatment programs that operate simultaneously on

intrapersonal, interpersonal, and community or organizational lev-

els. Otherwise put, a single point of intervention can only function

optimally within a broader network of rehabilitative structures and

practices. In this expansive framework, it is particularly incumbent

upon oncologists to identify and utilize psychosocial and behavioral

resources within their own institution or community. For example,

Pini et al41,42 examine effective strategies for integrating AYA educa-

tional support systems among parents, peers, teachers, and medical

providers. Similarly, Fong et al43 demonstrate that cancer survivors in

the adult population are four times more likely to be employed if they

receive vocational support services such as training and job searching.

Interventions targeting emotional healing must be matched by atten-

tion to practical considerations such as financial constraints, culturally

informed preferences or restrictions, and unique every day activities

of each AYA. This multilevel approach enables the care team to treat

patients aswhole people livingwith cancer in a complex global context.

3.2 Precision psychosocial medicine

The ultimate goal of precision medicine is to get the “right” treatment

to the “right” patient at the “right” time in the “right” dose.We suggest

that a precision psychosocial medicine model similarly accounts for

individual behavior and outcomes in the context of a broad social

environment in order to personalize care and thus offer programs

and services to those AYA patients having the highest probability for

benefiting from those services. A precision psychosocial medicine

framework is applicable for guiding biomedical as well as psychosocial

care for cancer patients of all ages. Understanding host conditions

and context—be they biological, psychologic, or social—is critical for

delivering precision psychosocial medicine. As we have demonstrated

here, there is no one-size-fits-all intervention for AYAs; therefore,

it is incumbent upon clinicians to continuously screen and assess

psychosocial needs over time, particularly at the transition from

treatment to off-treatment survivorship.44 These assessments must

consider a broad variation in experiences that factor into a treat-

ment plan for each patient. Social genomics accounts for social and

environmental context as part of the algorithm for determining and

delivering therapies in cases having the highest known probability for

success. Furthermore, precision psychosocialmedicine as a framework

functions well within a multilevel modality: intervening upon a biopsy-

chosocial feedback loop atmultiple points has the potential to enhance

the effectiveness of treatment in multiple simultaneous domains.

3.3 Technology and information

Given thepervasivenessof socialmedia andonline activity,moving into

the future of AYA care calls for innovative and relevant uses of digital

technologies. AYAs demonstrate a prevalence of online information-

seeking behaviors regarding disease and treatment as well as a pref-

erence for psychosocial support from peers. Such behavior presents

an opportunity for medical providers to channel well-guided treat-

ment information to AYAs. The care team should exploit the tools of

social media for good by curating age-appropriate, culturally sensitive

content that educates, informs, and empowers AYAs about their can-

cer. Some of the topics this content may cover include but are not

limited to fertility options and consequences, identity development

including sexual identity, financial resources during treatment, post-

treatment medical surveillance and care, and other hospital-specific

information such as local events, activities, and opportunities of inter-

est. Furthermore, social media tools not only serve as an informational

channel between the care team and patients but also as a resource for
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peer-generated support, AYAdata collection, andAYA-driven research.

While many online forums already exist for AYAs, the care team must

organize and leverage these platforms for delivering accurate, appro-

priate medical and psychosocial content.

4 CONCLUSION

AsAYA oncology care and research enters a second decade (its adoles-

cence), treatment may be improved by pivoting toward a more expan-

sive inclusivity and its consequent implications for both precision psy-

chosocial support and intervention. Recognizing that the AYA patients’

day-to-day lives outside the hospital are inextricable from their can-

cer care experiences in the hospital, the care team must aim for tai-

lored interventions that account for broad variationswithin and across

a diverse AYA population. The scope of AYA domain contexts is vast.

This article provides a survey of topics relevant to the global context

of AYAs and the future of AYA care. The issues articulated here serve

less as comprehensive analyses of each sociodemographic context and

more as cairns for the future of AYA psychosocial research and clinical

care.
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