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Abstract: Adolescent and young adults (AYAs) with cancer have needs unique from their 

pediatric or adult counterparts at diagnosis, during treatment, and throughout survivorship care. 

Healthcare teams may find it difficult to assess and manage the complex psychosocial needs 

of AYA patients, however, attention to the multi-faceted care of the AYA oncology patient may 

directly affect health outcomes and quality of life. Comprehensive AYA care therefore must be 

maximized during treatment and in transition to survivorship care by including assessments of 

general health, sexual health, mental health, health behaviors, and conversations concerning 

transition to survivorship and adulthood with AYA patients. Identifying and treating issues that 

arise in the AYA population may help promote adherence to treatment, engagement in follow-up 

care, and ultimately quality of life for this unique group of patients.

Keywords: quality of life, sexual health, health behaviors, mental health, transition, 

survivorship

Introduction
Although the health outcomes of children and adults with cancer have received much atten-

tion, adolescents and young adults are now recognized as a distinct group because of their 

cancer biology and unique psychosocial issues.1 The National Cancer Institute defines the 

Adolescent and young adult (AYA) population as those between ages 15 and 39 years.2

Each year, approximately 70,000 AYAs are diagnosed with cancer.1,2 With improve-

ments in treatment and survival, the majority of those diagnosed with cancer as an 

adolescent or young adult will become long-term survivors, but these improvements 

in survival may come at some cost, affecting level of functioning and overall quality 

of life.

Quality of life is a multidimensional concept that comprises elements of physical, 

social, and psychological health, as well as the patients’ perceived health status and 

well-being, all of which are affected and may be disrupted during cancer diagnosis 

and treatment.3 As adolescence and young adulthood is already a time when personal 

experimentation, development of new relationships, exploring sexual awareness, 

and exposure to or engagement in risk-taking behavior are all considered essential 

developmental tasks, AYA oncology patients face a variety of disease- and treatment-

related health and psychosocial issues that may adversely affect their quality of life, 

in addition to issues that are common to normal growth and development.

AYAs also may face more transitions during oncologic care than their pediatric or 

adult counterparts. During diagnosis and treatment, AYAs fall in a position between 

pediatric and adult healthcare service models, neither of which may be appropriate 
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to meet their healthcare and psychosocial needs. AYAs will 

also transfer from receiving therapy to survivorship care.4 

The unique psychological effect from cancer diagnosis and 

treatment often continues to affect outcomes well into adult-

hood and as survivors.

For these reasons, the specific needs of AYA cancer 

patients and cancer survivors need to be addressed. There 

is support and initiative for high-quality AYA cancer care 

at national levels. The Institute of Medicine and National 

Cancer Institute have identified areas in need of improvement 

in terms of both health outcomes and quality of life for this 

group.2,5 This article reviews issues that should be addressed 

during appropriate age-based cancer care for the AYA 

population to optimize quality of life during and after cancer 

treatment, including general health, sexual health, mental 

health, health behaviors, and transition to survivorship and 

adulthood.

General health
Promotion of a healthy lifestyle
Promotion of a healthy lifestyle is essential for AYA cancer 

patients. Oncologists may play a central role in supporting 

health-promoting behaviors by encouraging good nutrition 

and exercise and laying the ground work for lifelong follow-

up care to screen for second cancers and late effects. AYAs 

should be assessed for and counseled about health-harming 

behaviors such as substance use and risky sexual activity 

during treatment. Predictors of health-harming behavior have 

been investigated, and patients who have issues with mental 

health or cognition tend to be at increased risk. In addition, 

patients who interact infrequently with medical professionals 

may have increased rates of health-harming behaviors.6

AYA patients should be educated about health promotion 

at all appointments, thus highlighting the need for adherence 

to scheduled follow-up. On-and-off therapy encounters with 

healthcare professionals present opportunities to provide 

individualized counseling to promote healthy behaviors. 

Additional education or interventions targeted at AYA 

patients and survivors may also be undertaken by oncology 

programs that are able to focus on AYA care, paying particu-

lar attention to differences in age, sex, and learning style.

Growth and development
Linear growth, final adult stature, and pubertal development 

may all be affected in patients who are diagnosed with cancer 

during adolescence and young adulthood. Causes of impaired 

growth and pubertal development include growth hormone 

deficiency, primary thyroid dysfunction, premature sexual 

maturation, hypogonadism, ovarian failure, and inadequate 

nutrition.7 The most common endocrinopathies in cancer 

patients and survivors are hypothyroidism and growth 

hormone deficiency secondary to radiation therapy.8 AYA 

patients should have height, weight, and sexual maturation 

monitored with each visit and should be screened for hor-

monal deficiencies as clinically indicated. Nutrition must 

also be considered in AYAs because adequate nutrition is 

necessary for both appropriate growth and development and 

in combating obesity.

Symptom management
Symptom management may play a large role in AYA quality 

of life. Studying the symptom burden during cancer therapy 

has gained momentum in the past several decades, although 

interventions to address symptom management have not kept 

pace with current advances in cancer therapy.9 Symptoms 

may include fatigue, nausea, pain, lack of appetite, and psy-

chological distress. Support of symptom management has 

the potential to make significant contributions to the care of 

the AYA patient.

There is still need for further investigation into optimal 

timing and mechanisms for health counseling to promote 

growth, development, and symptom management among 

AYA patients. Healthcare providers should seek to maximize 

health-related education to promote health-protective behav-

iors and decrease symptom burden at each patient encounter 

and through use of a multidisciplinary team.

Sexual and reproductive health
AYAs in the general population undergo physical maturation, 

develop their sexual identity, and work to define romantic 

relationships. Treatment for cancer during adolescence and 

young adulthood may halt or delay both the physical changes 

and social milestones that occur during adolescence. AYA 

survivors cite sexuality and reproductive health as one of the 

most important issues facing them; however, these issues are 

not often acknowledged as part of routine oncologic care.10 

Therefore, issues related to current and future fertility and 

general sexual health should be addressed and frequently 

revisited with AYAs as they progress through treatment and 

transition to survivorship.

Sexuality may encompass or refer to sexual identity, 

sexual development, sexual relationships, sexual function, and 

body image, all of which may be affected by cancer treatment. 

Although AYAs might have an initial shift in focus with a 

cancer diagnosis, they are still individuals with emerging 

sexual identities and practices. There are data to suggest that 
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adolescents with chronic illness engage in sexual activity in 

equal rates to their healthy peers, making conversations sur-

rounding sexual health a necessity for these groups.11

Although conversations surrounding sexual health are 

difficult to initiate for both patient and provider, even in those 

without cancer, providers who lack the initiative to initiate 

honest and frank conversations are missing an opportunity 

to ensure appropriate education and expectations in a vulner-

able population.12 Lack of attention to sexual health issues 

by medical providers, accompanied by traditional AYA 

risk-taking behaviors, could lead to sexually transmitted 

infections (STIs) or unintended pregnancy. Both STIs and 

unintended pregnancy and their sequelae may affect future 

fertility and affect health outcomes.13

Sexuality and sexual function may also be directly 

affected by cancer treatment. In younger adolescents 

still undergoing puberty, pubertal problems may develop 

because of treatment effect on the central nervous system, 

the hypothalamic-pituitary axis, or the gonads directly.14 In 

addition, patients may have a variety of concerns about body 

image because of hair loss, weight gain or loss, the presence 

of implantable devices, and surgical scars.15  Problems of 

sexual function are also noted by cancer patients and sur-

vivors, although oftentimes they are not addressed during 

follow-up care.16

For all AYA cancer patients, open conversations about 

sexual health, including sexual practices, function, and body 

image concerns, should be elicited by providers and read-

dressed throughout treatment and survivorship. No assump-

tions should be made about sexual orientation, practices, or 

knowledge of the patient to ensure adequate education and 

support are provided.

Fertility
It is well known that radiation therapy and certain chemo-

therapeutic agents may cause infertility and/or gonadal 

failure.17 However, in many cases, fertility may be unaffected. 

In this way, fertility needs to be addressed in two often con-

tradictory formats. First, AYAs must be offered  appropriate 

information about their current fertility and appropriate con-

traception during treatment to prevent unintended pregnancy. 

Simultaneously, AYAs must be counseled on potential infer-

tility as a result of cancer treatment and offered appropriate 

support and fertility preservation options.

Many cytotoxic drugs, as well as radiotherapy, are 

teratogenic, and conception during chemotherapy may result 

in abortion of the embryo or in congenital abnormalities, 

emphasizing the need for effective contraception in sexually 

active young people undergoing treatment for cancer. Often 

there is uncertainty on the part of the oncology provider 

about what methods are acceptable, but multiple professional 

organizations such as the World Health Organization, Centers 

for Disease Control and Prevention, and American  College of 

Obstetrics and Gynecology have published medical  eligibility 

criteria to assist practitioners in recommending and pre-

scribing appropriate contraception for women with chronic 

illness.18 Ideally, to protect these patients against pregnancy 

and STIs, dual protection would be the best option; that is, 

condom plus another method with a lower failure rate for 

pregnancy.18,19

Infertility is a quality-of-life issue for cancer survivors 

and their families. In recent years, numerous treatment 

options have become available for patients at risk for infer-

tility; thus, the American Society of Clinical Oncology 

recommends addressing possible infertility, with patients 

being treated during reproductive years.20 Counseling about 

infertility should be completed at the start of treatment so that 

fertility preservation options can be maximized.21

For males, testicular dysfunction is one of the most 

common adverse effects of cancer therapy. Males treated 

for pediatric cancers and followed into adulthood are less 

likely to sire a pregnancy than sibling controls when exposed 

to high doses of radiation and/or alkylating agents.22 Thus, 

cryopreservation of sperm is now standard practice. Early 

identification and prompt referral for sperm banking are key 

factors in helping male adolescents with cancer and should 

be offered regardless of prognosis.23

Women have a standard number of follicles at birth, and 

cancer therapy accelerates the natural decline in follicles. 

This effect of therapy may be more significant for an older 

adolescent or young adult than for a pediatric patient, sig-

nificantly altering reproductive potential by putting them 

at risk for premature ovarian failure.24 Following pediatric 

cancer survivors into adulthood, lower rates of pregnancy 

are observed compared with siblings for those who received 

hypothalamic or gonadal radiation or who received high doses 

of alkylating agents.25 Embryo preservation is the most well-

established option for fertility preservation, but for an AYA 

patient who may not be willing to use donor sperm, oocyte 

preservation is an alternative.26

The 2010 AYA LIVESTRONG survey found that about 

one-quarter of AYAs took steps to preserve their fertil-

ity before their cancer treatment began, and this number 

may have been higher if lack of knowledge, cost, and time 

could be combated.27 Recommendations for discussions 

about fertility and fertility preservation include discussing 
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fertility at the time of diagnosis and having an established 

referral mechanism for fertility preservation and long-term 

follow-up.28 In addition, when available, a dedicated fertility 

team is preferable to the primary oncologist for conversations 

about fertility preservation.25

Mental health
Chronic illness has been shown to increase depressed mood 

and need for psychological intervention in AYA patients.29 

AYAs with cancer experience multiple stressors, which may 

lead to feelings of depression or anxiety, including fears 

of death, recurrence, or other late effects. AYAs must also 

cope with their own emotions about social interactions and 

sometimes manage the emotions of their friends and family 

members. Thus, the psychosocial and supportive care needs 

of AYAs with cancer tend to be broader in scope and inten-

sity than such needs in younger and older patients because 

of the many emotional, developmental, and social changes 

and transitions that occur during this stage of life.30

Because adolescents and young adults are more vul-

nerable to stress, ideally, all AYA cancer patients should 

be offered psychosocial support throughout treatment.31 

Unfortunately, in the AYA HOPE Study, 15% of AYA cancer 

survivors reported an unmet need for mental health support 

and 14% reported an unmet need for support groups. This 

lack of psychosocial support has been associated with worse 

overall quality of life.32

Cancer survivors struggle with issues of mental health 

as well. Zelter et al reported outcomes of childhood cancer 

survivors and found they had more global distress and poorer 

scores on physical domains of health-related quality-of-life 

measures compared with their siblings. Langeveld et al 

found that long-term survivors worried about their fertil-

ity, getting/changing jobs, and obtaining insurance. Female 

sex, unemployment, severe health problems, and low self 

esteem were predictors of worse quality of life in survivors.33 

Health-related hindrance of personal goals may affect AYA 

patients during a time when personal goals are a central part 

of development and transition to adulthood.34 Psychological 

adjustment may also take the form of posttraumatic stress 

disorders. Taylor et al found a local prevalence of posttrau-

matic stress symptoms and posttraumatic stress disorder 

(up to 14% of survivors studies) that was more prevalent in 

females and those with late effects, highlighting the need for 

services for these survivors.35

Issues with social anxiety affecting quality of life may 

actually increase with time since diagnosis and treatment, 

suggesting psychosocial adjustment and support must 

be continually addressed during treatment and well into 

survivorship.36 Current trends in research support the need for a 

stress-coping model framework and developmentally appropri-

ate interventions in which psychosocial issues are addressed in 

the context of AYA maturation and patient cognition.30

Health behaviors
Prevalence rates of substance use are alarmingly high among 

adolescents and young adults, with between 8.5% and 25% 

reporting cigarette smoking, binge drinking, illicit drug use, 

and/or marijuana use in the past 30 days.37 AYA with cancer 

are especially vulnerable to health risks from substance use, 

as substances can exacerbate hepatotoxicity, pulmonary tox-

icity, or cardiac toxicity that may result from chemotherapy 

or radiation. Substance use may also adversely affect mood, 

adherence, or sensitivity to medications.38

AYAs with cancer, as well as survivors, have been studied 

to assess their risk for substance use as compared with the 

general population. Tyc et al and Carpentier et al examined 

adolescents receiving active treatment and found about 5% 

of them endorsed using substances, which was a lower per-

centage than for healthy peers.39,40

The underlying reasons for substance use are multifacto-

rial in the general population, including experimentation, 

fun, or coping. Peer influence has also been shown to be 

a prominent determinate of substance use in adolescence. 

There may be certain demographic and treatment-related 

characteristics of AYAs with cancer that place them at 

increased risk for substance use. Carpentier et al found that 

including more time since diagnosis and higher adolescent-

rated quality of life may be protective against health-harming 

behaviors such as substance use.40 There may also be some 

aspects of coping in cancer patients who choose to use 

substances.41 Therefore, although health-risk behavior such 

as substance use should be discussed with all AYA patients 

by providers, there may be subsets of patients to target for 

intervention.

AYA patients should receive counseling about substance 

use in a nonjudgmental fashion. The medical risks of 

use, including exacerbation of organ toxicity, drug–drug 

interactions, and potential for increasing risk of second 

cancers, should be highlighted. If AYAs disclose use, 

appropriate counseling and treatment services should be 

offered to them.

Social issues
AYA oncology patients must navigate schooling and employ-

ment, acquiring insurance, and establishing and maintaining 
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stable relationships with family and friends. They may also 

be looking ahead and be considering their ability to marry or 

have children as a cancer survivor. Thus, relating with family, 

peers, and health professionals becomes an important aspect 

of life for AYAs with cancer.

education and employment
Continuation or reintegration into social systems such as 

school may be difficult for AYA patients. Educational issues 

include repeating time in school or requiring extra assistance 

or tutoring. In some cases, even those who completed degrees 

finished with a delay.

Employment may be difficult to obtain or maintain during 

treatment or as a survivor. Patients may have lost opportu-

nities or are underemployed because of their diagnosis or 

subsequent late effects.42 In addition, many AYA survivors 

may have limited job choice or job mobility because of their 

need to maintain appropriate health insurance or closeness 

to a particular geographic region secondary to care. The 

Childhood Cancer Survivorship Study has published data 

to suggest that unemployment among cancer survivors is 

directly related to their health, and unemployed cancer sur-

vivors reported poorer levels of physical functioning than 

employed survivors.43

Relationships
Establishing and maintaining peer and romantic relationships 

is one of the most important developmental milestones in 

adolescence and young adulthood. However, it is not uncom-

mon for AYA cancer patients to experience disruptions in 

friendships, family life, and romantic relationships or to 

experience social isolation resulting from large periods of 

time spent away from home, school, or work during treatment. 

In addition, the very experience of a cancer diagnosis can 

alter identity and sense of self, complicating relationships 

and navigation of social systems for AYA patients.44 Initial 

treatment intensity, time since diagnosis, and severity of late 

effects after therapy may be associated with some indices of 

social adjustment.45

The role of family
Parents, spouses, or other family support of AYA with can-

cer often have an important role in care and support of the 

AYA patient, and it is imperative that providers take this into 

consideration.46 Parents of AYAs may fall into many roles in 

relation to both AYAs and physician relationships, including 

more active and collaborative roles or more passive roles; 

therefore, it is critical for healthcare providers to consider the 

role that caregivers intend to play and to adapt accordingly. 

This will ensure the most effective approach in treating the 

diagnosed patient and will establish common ground among 

all parties involved.47

AYA patients may also be parents themselves. In this case, 

AYAs may feel as though the disease interrupts the continuity 

of care they can give to their own children. Their adjustment 

becomes more complex, as they must cope with treatment 

themselves and also provide support for their children while 

striving to be a good parent.48 A cancer diagnosis may affect 

finances, social and mental aspects of current family life, and 

the expected future a parent has envisioned for their family, 

leading to a sense of guilt or helplessness concerning their 

role as a parent.49

AYAs undergoing cancer therapy should be counseled 

as to the difficulties of and mechanisms for support for 

continuation and reintegration into social systems, including 

education, employment, and peer and family relationships. 

When possible, survivors should be offered assistance with 

resources for aid with educational achievement and job 

training. AYAs should also be encouraged and supported to 

maintain relationships during and after therapy.

Transition to adulthood  
and survivorship care
One of the first issues that must be discussed at diagnosis for 

any AYA patient is whether they will be treated in a pediatric 

or adult institution. This decision must be made according to 

the medical and psychosocial needs of the patient, although it 

should be noted that both pediatric and adult institutions may 

lack support services or specialists who focus on AYA care.50 

As this decision is being made, consultation of a pediatric 

oncology team by an adult team, or vice versa, may be use-

ful, and difficult decisions about reasons to transition care 

between institutions may need to be discussed at diagnosis 

or during treatment.

The need for transition to appropriate survivorship care 

is also critical when screening patients for late effects of 

cancer diagnosis and treatment. The Childhood Cancer 

Survivorship Study followed pediatric survivors into adult-

hood and found that almost half of cancer survivors experi-

ence a serious or life-threatening condition between 5 and 

30 years after diagnosis, and almost three-quarters develop 

at least one chronic condition.51 These late effects include, 

but are not limited to, cardiac, pulmonary, and endocrine 

diagnoses, as well as secondary malignancies. In addition, 

survivors require lifelong care that focuses not only on the 

medical risks arising from their cancer therapy but also on 
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the psychosocial, educational, and vocational implications 

of surviving cancer.4

Despite these risks, the majority of survivors are 

not receiving the cancer-related follow-up care that is 

recommended.52 The correct timing of transition to survivor-

ship care and correct survivorship team or provider and model 

of care is often difficult for both patients and providers to 

identify. In addition, providers who assume care of survivors 

often lack the knowledge needed to care for cancer survivors 

and ensure appropriate screening and follow-up.53

Characteristics of AYAs, their parents, and providers 

play a critical role in successful transition. The Childhood 

Cancer Survivorship Study identified predictors of lack of 

follow-up care as survivors, including older age, longer 

time from diagnosis, male sex, lack of health insurance, and 

lack of concern for future health.6 Survivors with physical 

symptoms such as pain or increased anxiety have been shown 

to have higher rates of follow-up care.54 Granek et al found 

that psychosocial variables such as identification with being 

a survivor and fear and anxiety could act as both a motivator 

for and a hindrance to successful transition.55

Adolescents and young adults should be counseled on 

medically and developmentally appropriate transitions dur-

ing and at the completion of therapy. Factors for successful 

transition also need to be factored into transition planning 

and transition readiness assessments.34 Services that may be 

helpful to AYAs throughout treatment should be provided 

throughout the transition to survivorship and adult-focused 

care, such as education, appropriate surveillance and screen-

ing, management of cancer-related complications, and psy-

chosocial support.4

Conclusion
A cancer diagnosis during adolescence or young adulthood 

disrupts a time of social and developmental transitions. Young 

people undergoing cancer treatment and in transition to survivor-

ship care should be supported in engaging in developmentally 

normal tasks and milestones. Unfortunately, research suggests 

that AYA patients are inadequately served by currently available 

services, which directly affects the health-related quality of life 

of many AYAs diagnosed with cancer.32

Healthcare teams caring for AYA patients have an oppor-

tunity to influence behavioral practices by assessing qual-

ity of life during care and addressing factors that enhance 

the AYA’s sense of vulnerability to health problems while 

providing personalized health counseling that encourages 

the practice of health-promoting behavior. Where possible, 

AYA patients should be treated by an expert in their disease 

process and an expert in their age group. Dedicated AYA 

clinical teams are likely the most proficient in treating both 

the medical and psychosocial needs of this group. Where 

specific clinical AYA teams are not available, individual 

providers should try to address physical health, mental 

health, and social issues that affect AYA patients and offer 

appropriate age-based support services to optimize health-

related quality of life.
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