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Abstract
Purpose A cancer diagnosis during adolescence or young
adulthood (AYA; defined as ages 15–39) generates unique
medical and psychosocial needs as developmental mile-
stones are simultaneously impacted. Past research high-
lights that AYAs’ experiences and psychosocial outcomes
are different, and more research and attention is needed.
We aimed to identify and synthesize literature regarding
psychosocial outcomes, unique needs, and existing psy-
chosocial interventions pertaining to individuals diag-
nosed with cancer exclusively during AYA, and to high-
light areas for future research.
Methods A systematic literature search was conducted using
MEDLINE (via PubMed), EMBASE, Cochrane, Web of
Science, and PsycINFO (via OVID). Grey literature was

searched using key term variations and combinations.
Overall, 15,301 records were assessed by two independent
reviewers, with 38 studies meeting inclusion criteria.
Results Data synthesis of the 38 articles was organized by
four main themes based on quality of life and survivorship:
physical well-being (7 studies), psychological well-being (8
studies), social well-being (9 studies), and survivorship care
(14 studies). The paucity of studies for such broad inclusion
criteria highlights that this population is often combined or
subsumed under other age groups, missing needs unique to
these AYAs.
Conclusions AYA cancer survivors’ experiences are nuanced,
with interacting variables contributing to post-treatment out-
comes. AYAs require age-appropriate and flexible care, infor-
mational needs and treatment-related education that foster
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autonomy for long-term survivorship, as well as improved
follow-up care and psychological outcomes.
Implications for Cancer Survivors By incorporating these
findings into practice, the informational and unmet needs of
AYAs can be addressed effectively. Education and program-
ming is lacking specific and general subject matter specific to
AYAs, incorporating ranging needs at different treatment
stages.

Keywords Adolescent . Cancer survivorship . Literature
review . Neoplasms . Young adult

Introduction

A diagnosis of cancer during adolescence and young
adulthood (i.e., BAYAs^) can generate medical and psy-
chosocial needs and consequences unique to this age
group [1, 2]. While the majority of past research has
focused on survivors of childhood cancers, more people
between the ages of 15–39 years of age are diagnosed
with cancer than those in the first 15 years of life, and
these rates are increasing [3].

Survivors of cancer diagnosed in adolescence or
young adulthood will likely engender different experi-
ences than those diagnosed as children or older adults.
For example, a key feature within the adolescent popu-
lation (i.e., individuals ages 15–18) is the intersection of
the cancer experience with a period of rapid biological
and psychosocial development. Specific developmental
constructs which may be challenged for this group in-
clude autonomy and independence, peer pressure, social
and sexual maturation, fertility, and finances [4].
Moreover, adverse and late effects of treatment can
physically impact survivors, as well as cause short-
and long-term effects on their self-image and well-
being [5, 6]. Furthermore, young adults (i.e., individuals
ages 19–39) also present with unique challenges regard-
ing the interaction between the cancer experience and
psychosocial development. Cancer diagnosis and treat-
ment may present unexpected challenges and choices
in the context of a new marriage/partnership, education-
al or occupational pursuits, finances, or child rearing.
Consequently, whereas prior reviews of the literature
have highlighted the need for further exploration and
clarification of outcomes within the AYA population,
given that this specific age group has been typically
assessed in combination with younger and/or older ages
[7], this systematic review aimed to identify relevant
psychosocial outcomes, specific needs, and existing psy-
chosocial interventions pertaining to those diagnosed
with cancer exclusively during AYA.

Method

Literature search

A systematic search for articles was conducted using
MEDLINE (via PubMed), Embase, Cochrane, Web of
Science, and PsycINFO (via OVID). There were no
date, language, or publication type restrictions; each da-
tabase was search in its entirety, through March 2014.
With the exception of Web of Science, which does not
employ a controlled vocabulary, both controlled vocab-
ulary and text words were used in the development of
the database search strategy.

The search strategy had three components, with all
concepts linked together via the AND operator: (1) can-
cer survivors, survivorship; (2) psychosocial, behavior
therapy, alternative therapy, interventions; and (3) out-
comes, unique needs, adjustment. After combining the
concepts in all five databases, the following keyword
and controlled vocabulary terms (where applicable) were
added to the search using the AND operator in an effort
to be as comprehensive as possible: adolescent, young
adult, AYA (Table 2 Appendix). Using the filter option
to limit results by age group was more limiting than
adding a separate concept with these terms to the over-
all search. The decision was made to retrieve a greater
number of results rather than possibly eliminating rele-
vant records.

Grey literature sources were also searched using var-
iations and combinations of the following terms: cancer
survivor*, psychosocial, intervention*, treatment*, ado-
lescent*, young adult*, AYA, outcome*, result*, needs,
and adjustment. The resources searched were: National
Cancer Institute’s (NCI) Report of the Adolescent and
Young Adult Oncology Progress Review Group (http://
www.cancer.gov/cancertopics/aya/reports), National
Coalit ion for Cancer Survivorship (http:/ /www.
canceradvocacy.org), American Psychosocial Oncology
Society (APOS) conference proceedings (http://www.
apos-society.org), International Psycho-Oncology
Society (IPOS) conference proceedings (http://www.
ipos-society.org), New York Academy of Medicine
(NYAM) Grey Literature Report (http://www.greylit.
org), and Online Computer Library Center (OCLC)
WorldCat (for theses/dissertations) (http:/ /www.
worldcat.org). An advanced search (or equivalent)
feature was used wherever possible (OCLC WorldCat,
NYAM Grey Literature Report) to ensure that the most
targeted results were retrieved. All grey literature search
results were compiled in a separate document and are
included in the PRISMA Flow Diagram (Fig. 1) in the
number of Badditional records identified^ box under the
BIdentification^ phase of the overall review process.
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Study inclusion criteria

Studies were deemed eligible for inclusion if they included an
original characterization of psychosocial outcomes and/or in-
terventions in patients who are survivors of cancer initially
diagnosed between ages 15–39.

Study selection and characteristics

All titles were independently reviewed for eligibility by two
co-authors (from a pool of seven possible reviewers). Next,
each potentially eligible article was randomly assigned to a
pair of co-authors for full abstract screening. For the full-text
review phase, the randomly assigned author teams consisted
of a primary reviewer and a secondary reviewer for the pur-
poses of verification and quality assurance. Both reviewers
independently completed standardized coding forms to extract
the pre-determined information from each potentially eligible
article. All reviewers then met as a group and compared full-
text article reviews to resolve any potential discrepancies and
make final decisions regarding article inclusion. Each author
independently searched references from the included full-text
articles to determine whether they should be also considered
for inclusion.

Study quality and risk-of-bias was assessed using a modi-
fied version of the Downs and Black Study Quality checklist
[46]. All included articles were reviewed and rated for the
following nine quality indicators: (1) Is the hypothesis/aim/
objective of the study clearly described?; (2) Are the main

outcomes to be measured clearly described in the
Introduction or Methods section?; (3) Are the characteristics
of the patients included in the study clearly described?; (4) Are
the main findings of the study clearly described?; (5) Have
actual probability values been reported from the main out-
comes except where the probability value is less than
0.001?; (6) Were the subjects asked to participate in the study
representative of the entire population from which they were
recruited?; (7) Were those subjects who were prepared to par-
ticipate representative of the entire population from which
they were recruited?; (8) If any of the results of the study were
based on Bdata dredging^, was this made clear?; and (9) Were
the main outcomemeasures used accurate (valid and reliable)?
Studies were categorized as Bhigh quality^ if they satisfied at
least 7 of the 9 quality indicators.

Results

Database searches initially identified 16,493 articles, with an
additional 24 identified via grey literature searching. After
duplicates were removed, 15,301 article titles were each
reviewed by two independent reviewers for eligibility.
Following title review, it was determined that 1,715 unique
article abstracts would be reviewed. A total of 648 articles
were retained for the full text-review. A total of 610 (94 %)
full-text articles were excluded for the following reasons: out-
side age eligibility (k= 465), poster/presentation (k= 65),
editorial/review paper (k=28), non-empirical (k=22), foreign

Records identified through database 
searching  

(K = 16,493)

Additional records identified through 
grey literature searching  

(k = 24)

Total record titles reviewed (after duplicates removed)  
(k = 15,301)

Abstracts screened  
(k =1,715)

Abstracts excluded  
(k = 1,067)

Full-text articles assessed for 
eligibility  
(k = 648)

Full-text articles  
excluded, with reasons 

(k = 610)
Outside age eligibility = 465 

Poster/presentation = 65 
Editorial/review paper = 28 

Non-empirical= 22 
Foreign language = 13 

Dissertation = 10 
Duplicate = 7 

Studies selected for inclusion 
(k = 38)

Fig. 1 PRISMA flow chart
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language without translation (k=13), dissertation (k=10), du-
plicate (k=7), or unable to confirm eligibility from study au-
thors (k=1). Two studies made use of identical datasets; we
retained the study that best characterized this dataset to avoid
double counting [47]. Poster/presentation abstracts and disser-
tations, while included in the initial database and grey litera-
ture search, were excluded from this review due to lack of
specificity of diagnosis age. A total of 38 articles met inclu-
sion criteria (Fig. 1).

Study characteristics

Table 1 includes a summary of participant demographics and
study characteristics for the 38 included articles. Thirty-three
studies utilized a cross-sectional design, five utilized prospec-
tive methods, and two were randomized intervention or feasi-
bility studies. Studies spanned a range of methodologies, in-
cluding nine using large population or registry-based survey
databases (e.g., SEER cancer registries, Behavioral Risk
Factor Surveillance System), multi-center studies, and 17
qualitative analyses. Cancer diagnoses were mixed in 30 stud-
ies, with the remaining eight single diagnosis studies. Five
studies were exclusively female, with one exclusively male.
Six international studies were included (Canada [k = 4],
Australia [k=1], Germany [k=1]). Results were synthesized
into four sections based on a quality of life (QOL) model and
survivorship care recommendations as outlined in the Institute
of Medicine’s (IOM) report [48]: (1) physical well-being and
symptoms, (2) psychological well-being, (3) social well-be-
ing, and (4) survivorship care. While sufficient quantitative
data was not included in studies to permit completion of a
meta-analysis, studies often described results overlapping
with these sections. As such, we report how many studies
were primarily and secondarily included within each section.

Physical well-being and symptoms

Physical well-being is defined by an individual’s functional/
physical activities, health behaviors, and knowledge of health
and/or disease [48]. Symptoms also include strength/fatigue,
sleep/rest, overall physical health, diet, fertility, and pain.
These symptoms are known to impact overall well-being,
and for cancer survivors can be significantly impacted by
treatment side effects or late-effects [5]. Physical well-being
was reflected primarily in seven (18 %) studies and two
secondarily.

A large-scale health-based registry comparing AYAs with
and without a cancer history found that AYA survivors have
poorer health behaviors and compared with same-age controls
[39]. Current smoking was significantly greater among AYA
survivors (26 %) compared to controls (18 %), although no
difference in binge drinking rates (14 vs. 15 %). More AYA
survivors reported no leisure-time physical activity in the past

month (31 vs. 24 %). Another national health survey found
that compared to female healthy controls, female survivors
reported poorer physical health, and were more likely to meet
criteria for lifetime and current medical conditions, greater
health-related disabilities, and greater functional limitations
[25].

Psychosexual, fertility, and body image sequelae were
found among male and female AYAs [9, 17, 22, 24]. Keim-
Malpass and colleagues [22] reported relevance and gender-
specific effects of sexual sequelae of diagnosis/treatment (e.g.,
functioning, fertility, gender norms). AYAs reported signifi-
cantly lower health-related quality of life compared to those
diagnosed at younger ages, leukemia or sarcoma survivors, or
healthy controls [49].

Several studies reported specialized structured program-
ming needs for AYA survivors, including the need for sup-
portive care, information concerning health promotion, the
cancer treatment they had undergone, nutrition, dealing with
insurance, and other survivorship concerns (sexuality, fertili-
ty) [10, 36, 41]. This information was utilized to develop and
test an information-based workshop series addressing the un-
met needs among young breast cancer survivors [10]. After
6 months, intervention did not increase participants’ cancer-
related knowledge or self-reported physical activity [10].
Rabin [37], Valle [41] and respective colleagues reported on
the development and pilot testing of internet-based interven-
tions targeting physical activity among young adult survivors.
Both found that interventions utilizing social media and online
components were both feasible and acceptable to this group of
survivors. Compared to childhood survivors’ preferences,
AYAs do not prefer camp-based intervention delivery to im-
prove diet and exercise behaviors [8].

Access to and use of alternative or integrative services has
been established as effective with cancer patients and survi-
vors [50, 51]; however, little research has focused on these
benefits among this age-specific cohort. Park and colleagues
[34] found that 37 % AYAs used complementary medicine
approaches since their diagnosis, including yoga to promote
flexibility and relaxation.

Psychological well-being

Psychological well-being was reflected primarily in eight
(21 %) studies and eight secondarily. The IOM defines this
QOL section as areas of psychological and mental health,
including: control, anxiety, depression, enjoyment/leisure,
cognition/attention, or psychopharmacological use [48].
Psychological well-being additionally includes AYA’s fear of
recurrence or being different, feeling different, cancer-related
disclosure, distress of diagnosis, and control of treatment.

Unmet emotional and psychological needs were reported
as major concerns for AYAs after post-treatment [29, 38].
Overall, AYA survivors reported ≥14 days of poor mental
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at
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health in the past 30 days (20 vs. 10 %) compared to healthy
controls (20 vs. 10 %) [39]. Another study found survivors to
be well-adjusted, with stress and social support as significant
predictors of posttraumatic growth [38]. The relationship be-
tween stress (negative relationship) social support (positive
relationship) and post-traumatic growth was moderated by
level of physical activity; the relationship with social support
and psychological growth was stronger for individuals with
lower levels of physical activity [25].

Individuals diagnosed between the ages of 15 and 20 were
nearly twice as likely to use antidepressant medication as in-
dividuals diagnosed before age 5, and AYA survivors reported
symptoms of post-traumatic stress, anxiety, and depression, as
well as fears of recurrence [14, 15, 22, 26]. Female AYAs
scored significantly more poorly than healthy peers on seven
out of eight mental health outcomes and were more likely than
peers to meet criteria for serious psychological distress [35],
and in another study reported experiencing persistent strug-
gles, such as post-traumatic stress symptoms, anxiety, pain,
and fatigue [22]. In a large survey study, more than half of
AYAs who needed mental health services did not receive
them, and emotional problems interfering with social activities
were associated with unmet service and information needs
[20]. From an international perspective, almost half of survi-
vors in a German study reported receiving psychosocial care
during or immediately post-treatment; and among those
reporting clinical symptoms, only 12 % received psychologi-
cal help and 14% psychotropic medication [15]. Additionally,
75% of AYA survivors reported the desire for a support group
[20, 26]. Overall, higher psychosocial stress increased the
likelihood of obtaining psychosocial treatment and psychotro-
pic medication, and AYAs diagnosed with a second malignan-
cy were more likely to receive psychosocial treatment. Older
AYAs were more likely to follow-up with oncological care on
the recommended schedule. Controlling for treatment status,
predictors of depression include physical or daily living needs,
and health system and information needs [16].

Disease and treatment features also affected psychosocial
outcomes and treatment-seeking [41, 52]. Cancer diagnosis is
a potential moderator of being in school or employment at
follow-up, with ALL and non-Hodgkin’s Lymphoma diagno-
ses less likely to be in one of these groups compared with
other diagnoses [9, 34]. AYAs experiencing cancer-related
education or work interruption were significantly more dis-
tress [42]. Individuals who required intensive care or stem cell
transplant were more likely to receive psychosocial treatment.
AYAs greater than 2 years post-treatment reported worsened
psychosocial well-being and functioning, and decreased pos-
itive attitude towards care [11].

Coping at each phase presents new challenges: diagnosis
phase (i.e., information, relational interactions, and percep-
tions), treatment phase (i.e., taking action, control, adaptation,
situation self), and post-treatment/remission/palliative phase

(i.e., normalcy) [27]. AYAs report a lack of survivorship prep-
aration (especially from healthcare providers), late effects that
pervade their entire life, a lack of post-treatment understand-
ing from social networks, and difficulty coming to terms being
Bneither sick nor healthy^ [19]. A qualitative analysis of
young women’s online narratives found four themes describ-
ing the transition into long-term survivorship: living in the
middle (after treatment but before Bremission^), new normal,
urgency, and transition into the abyss [21]. Specifically, oste-
osarcoma survivors reported that cancer treatment caused
them to redefine their personal and professional work into
different categories (i.e., illness work, identity work, vocation-
al work), ultimately altering their pre-treatment goals [33].

Among breast cancer survivors, treatment decisions were
greatly motivated and determined by survival chances; how-
ever as noted above, fertility options, services, and empower-
ment were either inadequate or provided too late during and
post-treatment [17, 24]. Women reported persistent struggle
regarding fertility concerns [22]. Both women and men who
received bone marrow transplant or chemotherapy reported
poorer body image, and women reported lower frequency of
sexual behaviors, decreased sexual drive, and less satisfaction
post-treatment than physically healthy controls [30].

Using a constructivist grounded theory methodology,
O’Callaghan and colleagues [31] found that interactions with
music were helpful during and post-treatment for 12 AYAs to
facilitate positive emotions and states, as well as transition off
treatment.

Social well-being

Social well-being was reflected primarily in nine (24 %) stud-
ies and two secondarily. This section is defined by outcomes
related to family distress, roles and relationships, affection/
sexual function, appearance, enjoyment, isolation, finances,
education and employment.

AYA survivors reported that cancer worsened feelings of
control over life, finances, work plans, social relationships,
and relationship or family planning, and increased concern
in these areas [9, 11, 13]. Trusting that they could find support
when they needed it was reported as difficult [9, 29, 38].
AYAs described the need for greater peer and family support
throughout their cancer journey [13, 44], more opportunities
to meet other AYA survivors [43], and the perception of inter-
personal social support as promoting healthy psychosocial
adjustment at various treatment stages [40, 45]. Social support
was found to be a significant predictor of psychosocial growth
[25]. AYAs also endorsed a positive impact of cancer in the
following areas: improved relationships, future planning/
goals, and health competence [9].

Masculinity and self-image were impacted among testicu-
lar cancer survivors, who perceived the following social chal-
lenges: feeling different, viewing their differences as
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Bdamaged goods,^ struggles with cancer-related disclosures,
and feelings of embarrassment that directly lead to treatment
and medical care delays [12].

Overall, AYA’s experiences transitioning off treatment are
challenging, complex, and long-term [21, 27, 29]. A registry-
based study found that 35 % of survivors working or in school
full-time pre-diagnosis believed that cancer had a negative
impact on their plans, and greater than 50 % reported prob-
lems with work or school post-diagnosis [34]. Acute
Lymphocytic Leukemia (ALL) and Non-Hodgkin’s
Lymphoma survivors were less likely than other cancers to
be working or in school 15 to 35 months post-diagnosis
[34]. When examining time since treatment, AYAs greater
than 2 years post-treatment were found to have greater adjust-
ment in vocational environments compared to AYAs on active
treatment [11].

After one or more years post-treatment for acute leukemia,
no significant difference in psychosexual dysfunction was
found between those treated with a bone marrow transplant
(BMT) and chemotherapy only [30]. By gender, however,
females overall reported decreased sexual drive, and female
BMT survivors had lower frequency of sexual behaviors than
all other groups.

Survivorship care

Survivorship care is comprised of essential components of
care that facilitates access to comprehensive and coordinated
care. The IOM has collaboratively defined this to include:
prevention of relapse, new cancers or late effects,
surveillance/follow-up care of cancer and assessment of med-
ical and psychosocial late effects. This also includes interven-
tion for consequences of cancer treatment, coordination be-
tween providers, health insurance access, and treatment-
related informational needs. This section was primarily
reflected in 14 (37 %) studies and 3 secondarily.

Survivorship, as defined by the National Cancer Institute,
includes multifaceted aspects of the physical, psychosocial,
and economic issues of cancer, beyond diagnosis and treat-
ment [49]. Issues/concerns and specific needs for AYA survi-
vorship emerged in 10 (26 %) of studies. Qualitative survivor-
ship themes included: feelings about cancer survivorship,
work/education participation or outcomes, Bbeing sick nor
healthy,^ attitudes towards healthcare and intervention modal-
ities, pain/fatigue, sexual functioning and fertility, risk behav-
iors (e.g., smoking, physical activity), and physical status and
health [19, 24, 37, 40].

AYA information needs include information regarding as-
pects of survivorship that AYAs describe as important, help-
ful, or particularly lacking in the current healthcare system or
survivorship culture. This includes needs at diagnosis, during
treatment, and post-treatment. The content of these three areas
of need include disease/treatment information and education

regarding issues such as follow-up care, psychosocial re-
sources, or fertility preservation. The primary theme noted in
within this domain was the need for care and resources to be
targeted to the age-specific and unique needs of the AYA
population [45]. Numerous studies emphasized that age-
appropriate information and affordable care are critical to pro-
viding long-term support to AYAs diagnosed with cancer [22,
42, 43, 53]. The need for flexibility in treatment scheduling to
allow for work and family demands was frequently endorsed
[35, 54]. A consistent theme was a desire to gain support from
peer survivors or peer support groups, who were familiar with
the unique challenges of managing cancer at a young age [19,
29, 40]. Informational needs regarding fertility were empha-
sized [29]. Results noted that many women felt they were
insufficiently informed regarding health promotion, fertility
concerns and fertility-related treatment effects; although they
acknowledged the complexity of addressing this topic in the
midst of survival and treatment-related concerns [17, 24, 29].
Older AYAs also described the need for care to foster greater
autonomy in care decisions as they aged.

The importance of providing AYAs with relevant informa-
tion as they transition to survivorship is consistent with the
broader literature in cancer survivorship. AYAs desired infor-
mation concerning possible late and long-term side-effects of
treatment, their capacity to pursue family and work-related
goals in the future, the transition to survivorship and what to
expect, guidance on which health professionals to seek out for
various issues, as well as access to supportive care to manage
challenges in reintegrating to school and work roles [19, 26,
34]. A multi-center examination of this issue with a survey of
523 AYAs approximately 1 year from treatment for a variety
of cancer diagnoses found that more than 50% reported unmet
information needs, primarily around the potential for recur-
rence and secondary cancers, as well as long-term side effects
[20]. Another study found that AYA survivors desired better
educational and occupational support services after complet-
ing treatment [29]. Further analysis revealed that those who
were male, older, non-white, of poorer overall health, with
more treatment-related side effects (i.e., >3), and who per-
ceived that their quality of medical care had been poorer were
more likely to report unmet needs. Additionally, AYAs
reporting poorer physical or mental health also reported great-
er unmet service and information needs. AYAs with more
years elapsed since treatment also tended to report a worse
attitude toward their ongoing medical care.

Health services and access to health services are defined
generally as availability and access to interventions, medical
and survivorship resources, medical appointments, screening,
and/or follow-ups, as well as health-care utilization and psy-
chosocial care needs for survivors and families. This addition-
ally can include the delivery of medical information or ser-
vices, and method interventions are conducted. AmongAYAs,
common health services and access themes included fertility
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preservation and information, cost and location barriers, insur-
ance delays, lack of existing services, and communication
with healthcare providers.

Overall, AYAs desire better communication regarding, and
access to, fertility preservation options [23, 52, 53]. As noted
above, some survivors perceived that such options were pro-
vided too late during their treatment, while others reported
being provided inadequate information (or time) to make a
sound decision, forcing them to make rushed treatment deci-
sions, such as choosing between delayed treatment and infer-
tility risks [17, 24]. A minority noted that providers did not
discuss fertility options at all and felt they were not included in
a decision that should have been their own [24]. AYAs that
were provided with only written fertility information de-
scribed it as not useful, or useful only to prompt dialogue with
providers. Speaking with a fertility specialist was desirable,
and women expressed desire to have open and honest discus-
sions with providers regarding fertility [24].

Providers and patients agreed on the importance of having
adequate health insurance and follow-up plans [43].
Availability of state-of-the-art, age-specific treatment and ad-
equate health insurance were the most highly ranked
healthcare needs among emerging adult survivors [52]. In a
population-based study, survivors reported poorer overall
health reported greater cost barriers. AYA survivors reported
going without care as a result of higher costs than non-cancer
controls, and cost barriers were particularly high for 20–29
year-old survivors, and for female survivors [23]. After com-
pletion of cancer treatment, survivors are often persistently
faced with delayed treatment bills, high health insurance pre-
miums, and long waits for qualify for life insurance due to
having a Bpre-existing condition^ [21].

Post-treatment financial concerns can greatly affect AYA
survivors’ independence. As many AYAs must take time off
from work or school for cancer care, they may lose insurance
benefits and can experience a difficult time re-entering the
workforce or re-enrolling in school. Because of treatment bills
and continuing follow-up and healthcare costs, AYAs may
become entirely financially dependent on their parents during
the post-treatment phase [27, 53]. AYAs in their 20s or youn-
ger and/or less physically active AYAs were more likely to
encounter cost barriers compared with older and/or more
physically active AYAs.

Generally, studies reported that older AYAs were more
likely to follow-up with oncological care on the recommended
schedule. Similarly, females were generally more likely to
comply with recommended oncological follow-up (but also
experience greater cost barriers) compared to men. However,
males were more likely to experience unmet service needs.
Hispanic and non-Hispanic black survivors were less likely
to participate in studies compared with other racial/ethnic
groups, and non-white AYA survivors were more likely to
experience unmet service needs. Additionally, geographic

location also creates barriers for this population. For example,
patients living in rural communities, compared to urban areas,
have limited access to the specialized cancer care resources
and services, often resulting in delayed diagnoses [28].

With respect to study quality, 6 of the 38 articles (16 %)
satisfied all 9 indicators from the modified Downs and
Black study quality checklist [46]. Eighteen of the included
articles (47 %) were only missing 1 of the 9 quality indica-
tors, with the vast majority of these studies not specifying
whether the subjects who were prepared to participate were
representative of the entire population from which they were
recruited. A total of 13 articles (34 %) were missing 2 of
the 9 quality indicators, with one remaining article missing
5 quality indicators [43].

Discussion

This review summarized topics across 38 published studies
among AYAs diagnosed with cancer exclusively as an adoles-
cent or young adult. Using existing QOL domains and recom-
mendations from the Institute of Medicine (IOM), we classi-
fied our review based on four key areas: physical well-being
and symptoms, psychological well-being, social well-being,
and survivorship care. The range of presented quality of life
concerns (physical, psychological, social) emphasize the
AYAs’ experience as described and reported as challenging,
complex, and nuanced. Due to the unique developmental chal-
lenges of AYAs, this group is positioned to experience differ-
ent outcomes from childhood or older adult survivor counter-
parts, and is underrepresented in the literature.

Survivorship care was represented in the largest number of
studies, suggested the long-term and life-long impact on this
group. These needs parallel the developmentally rich period of
physical and psychological growth and autonomy that is nor-
mative for AYAs and coincides with their cancer diagnosis,
treatment, and post-treatment survivorship. This growth in-
volves both a family system (e.g., parental involvement during
treatment) and may complicate or challenge the natural pro-
gression towards independence over time (e.g., financial inde-
pendence, intimate relationships, autonomy over medical
care).

AYAs require age-appropriate and flexible care and infor-
mational needs that garner autonomy geared towards long-
term survivorship; these findings are supported by the
IOM’s workshop on AYAs with cancer (of note, this summary
includes survivors of pediatric cancer as well) [48]. AYAs
reported need for specific medical, psychosocial, and
healthcare related information early during and post-
treatment (e.g., fertility options, concerns). The importance
of providing this information is an underemphasized area for
AYAs, and is a potentially appropriate and necessary element
of AYAs’ growth and a sign of greater medical knowledge,
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recognition of the importance of appropriate follow-up care,
and psychological growth. Findings suggest providers and
families are cautious or shy away from delivering information
about short- and long-term effects of treatment. However,
some results were conflicting, such as findings that cancer
negatively impacts social relationships, but may also strength-
en parent and sibling relationships. Women demonstrated
greater internalized mental health outcomes; greater psycho-
social stress was found to increase likelihood of obtaining
mental health treatment and complying with follow-up care.
Obtaining mental health treatment and follow-up care were
also found in other studies to improve outcomes. The gender
difference highlights unique moderators and areas that can
impact outcomes, such as greater physical activity, treatment
type (i.e., bone marrow transplant, chemotherapy), or age at
diagnosis. Solidifying potential moderators provides medical
providers with points of entry for greater education, screening,
and intervention. This may include providing AYA’s with spe-
cific post-treatment exercise recommendations appropriate for
their condition, or recommending body awareness approaches
(e.g., yoga, Pilates, Tai Chi) or physical activity programs
(e.g., First Descents).

Limitations

Numerous challenges exist for conducting research with
this cohort, including small sample sizes, unknown selec-
tion biases (particularly for qualitative studies), self-report
limitations (e.g., no ability to confirm diagnosis/treatment,
lack of participants’ knowledge of specific treatments re-
ceived), limited generalizability, and lack of a comparison
or control group. Acquiring parental consent and partici-
pants who are minors may deter institutions and IRB’s
away from establishing creative and innovative study re-
cruitment and retention methods, relying on established
registries or databases that often do not differentiate those
diagnosed exclusively during AYA. Qualitative and large
database analyses are limited by low minority representa-
tion and recruitment from rural or suburban cancer centers
[18]. Overall, these limitations, along with AYAs’ chang-
ing contact information (housing or employment transi-
tions), preferred contact method (e.g., email, paper mail,
landline, cell phone) and schedule for participation (ac-
commodating school/college schedule), impact retention
and participation. Results demonstrate a lack of longitudi-
nal data with psychometrically validated measures to track
outcome change; this overlooks time-sensitivity and its
overlap with development during these ages [29].
Additionally, 16 % of included studies reported outcomes
among international AYA populations, which can limit
generalizability because health care systems and access
vary greatly internationally.

Future directions

At diagnosis and the start of treatment, healthcare providers
and interventions should provide AYAs and families with
greater resources about fertility (particularly for women), sex-
ual functioning, late effects of treatment, social networks for
survivors, disclosure, re-entering school/work, and attaining
revised educational/career goals. These issues are develop-
mental and not static; they should be established and adjusted
over time since treatment and AYAs’ age. They should be
reflected in follow-up care, survivorship care planning, con-
tinuing educational interventions (e.g., consultations, educa-
tion pamphlets/programs), and direct provider training. Future
research should examine the effect of disruptions in educa-
tional, occupational, and family planning trajectories on
QOL. Additionally, spirituality was examined in only one in-
cluded study [26], and should be explored further among AYA
survivors. In communities, educational or information-based
workshops in high schools or college orientationsmay address
the lack of understanding from AYAs’ social networks, and
ease challenges in disclosing.

Qualitative methodologies were used in 40% of these stud-
ies, highlighting a range of AYA concerns that have not yet
been addressed in traditional psychological measures, thereby
making validated quantitative measurement or screening dif-
ficult. As this literature broadens, more targeted quantitative
work and interventions should be applied to specific outcomes
found in these studies. A dearth of work has addressed AYA-
specific interventions, as only 3 papers were intervention stud-
ies. 24% of included studies used population or registry-based
surveys, highlighting feasibility for future researchers to use
large databases to target specific outcomes among AYAs that
can reach a larger community and diverse population.

To address AYAs’ desire for more, rather than less, informa-
tion, interventions and studies should explore what, when, and
how much information minors and/or parents are provided, as
well as the delivery and use of survivorship care plans.
Findings suggest developing specific interventions targeting
finances, relationships, body image issues, physical activity,
and support to attain educational goals during and post-treat-
ment. Interventions using social media or online components
were found to be feasible and accessible to address these areas.
Delivering care and interventions to AYAs from minority
groups and living in rural areas is limited, delayed, and found
to have negative impact on psychosocial outcomes. Additional
barriers to utilizing interventions and study methodology
should be explored. Furthermore, identifying barriers to
accessing healthcare services during and post-treatment pro-
vides direction for providers and families to effectively advo-
cate for their specific healthcare. This is a unique population
that engenders multifaceted variables contributing to post-
treatment outcomes. As such, they require equally multifaceted
care and consideration in research and clinical practice.
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