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Abstract

Historically, adolescents and young adults (AYA) diagnosed with cancer have been an 

understudied population, and their unique care experiences, needs, and outcomes were not well 

understood. Thus, 10 years ago, the National Cancer Institute supported the fielding of the 

Adolescent and Young Adult Health Outcomes and Patient Experiences (AYA HOPE) study to 

address this gap. We recruited individuals diagnosed at ages 15 to 39 with germ cell, Hodgkin and 

non-Hodgkin lymphoma, acute lymphoblastic leukemia, and sarcoma from Surveillance, 

Epidemiology, and End Results cancer registries into the first multicenter population-based study 

of medical care, physical, and mental health outcomes for AYAs with cancer in the United States. 

This review of the 17 published manuscripts showed low awareness of clinical trials and 

substantial impact of cancer on financial burden, education and work, relationships and family 

planning, and physical and mental health. It highlights the feasibility of a longitudinal population-

based study and key lessons learned for research on AYAs with cancer in and beyond the United 

States.
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1 | INTRODUCTION

In 2005, the United States National Cancer Institute (NCI), with support from the Lance 

Armstrong Foundation (LIVESTRONG), convened a Progress Review Group to bring 

together experts in the field of adolescent and young adult (AYA) oncology.1 This led to the 

first national cohort study of AYAs with cancer in the United States (US), the Adolescent 

and Young Adult Health Outcomes and Patient Experience (AYA HOPE) study.2,3 Though 

AYA cancer care is examined globally,4 this study was designed to examine care and 

outcomes in the US, given its unique healthcare system. AYA HOPE had three goals: (1) to 

determine the feasibility of conducting a US-based study using medical records and survey 

data from AYAs with cancer identified by Surveillance, Epidemiology, and End Results 

(SEER) US population-based cancer registries; (2) to determine the impact of cancer on 

medical care, psychosocial and physical functioning; and (3) to identify current experiences, 

gaps, and needs for cancer care in this population. In total, the study yielded 17 peer-

reviewed publications that garnered more than 200 unique citations at of the time of this 

report preparation. This review provides an overview of the AYA HOPE study and 

synthesizes the findings to summarize information from the largest US population-based 

cohort study of AYAs with cancer and to guide future research in the US and internationally.

2 | AYA HOPE STUDY DESIGN AND METHODS

Study participants diagnosed between ages 15 and 39 were identified from seven NCI SEER 

cancer registries: Detroit, Iowa, Louisiana, Los Angeles, Seattle-Puget Sound, Northern 

California, and Greater California. Study participants (n = 524) were diagnosed between 

July 1, 2007, and October 31, 2008, with one of the following cancers: germ cell, Hodgkin 

lymphoma, non-Hodgkin lymphoma, acute lymphoblastic leukemia (ALL), or sarcoma 

(Ewing, osteosarcoma, or rhabdomyosarcoma). These cancer sites were chosen based on 

their high prevalence among AYAs, and because they represented cancers in young adults 

that were less represented in NCI’s population health grant portfolio. Medical records were 

collected from all facilities that participants reported receiving care. Clinic type, physician 

subspecialties, diagnostic procedures, tumor characteristics and stage, participation in 

clinical trials, detailed treatment information, and any comorbid conditions were obtained 

from each facility.

The survey was brief (15–20 minutes), administered 6 to 14 months after diagnosis via 

internet or paper, with phone follow-up of nonresponders. Survey questions investigated 

psychological and social impacts of cancer, health-related quality of life (HRQOL), 

healthcare delivery practice patterns, barriers to care (e.g., financial and insurance), 

decisions about clinical trial involvement, demographic, socioeconomic, and supportive care 

characteristics. The overall goal for the survey was to identify areas of physical, social, and 

mental functioning, along with patient-perceived gaps in health services, that suggested the 

need for future study. Approximately 10 to 12 months after the original survey, a follow-up 

survey was conducted. It included questions from the original survey examining certain 

domains over time (e.g., job and school-related adjustment, HRQOL), plus additional 

questions (e.g., follow-up care and fertility preservation decisions). The follow-up 
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assessment examined the feasibility of recontacting patients for longitudinal data collection 

in AYA cancer patients in the US.

Our initial examination of results focused on recruitment and characteristics of the study 

participants.5 Across all registries, 525 (43%) of eligible patients responded, 39% refused, 

and 17% were lost to follow-up (see Figure 1). Variations in response rate existed between 

the registries (range, 30%–60%), although the overall response rate was consistent with 

other research on adolescents during the same timeframe.6 Though 87% of participants 

required additional mailing or telephone contact, 91% of AYAs who completed the initial 

survey completed the follow-up survey. We mailed participants a paper survey along with 

information on the web address to complete the electronic version. Three quarters of 

respondents completed the paper version, likely due in part to email addresses being 

unavailable from SEER registries. Thus, the extra step to type in a web address may have 

been a barrier to electronic completion, and those who completed it online were more 

educated and had higher incomes than paper/phone responders. Males (P < 0.01), Hispanics, 

and non-Hispanic blacks (P < 0.001) were less likely to participate in the study, but age, 

education, cancer site, and time since diagnosis were not associated with participation. 

These findings suggested that while longitudinal research on AYAs is feasible, additional 

efforts (such as targeted outreach, focus groups convened to explore identified barriers and 

potential solutions, and working within community settings) to target Hispanic, black, and 

male AYAs in future studies are needed.

3 | TREATMENT AND CLINICAL TRIAL ENROLLMENT

Given concerns that AYAs may be at risk for poorer care particularly because in the US, 

there is no specific medical “home” for this age group,1,7 a priority of AYA HOPE was to 

determine whether AYAs were getting appropriate treatment and enrolling in clinical trials. 

Survey and medical record data indicated that 95% of the cohort had received medical care 

in the year prior to the first survey, and 17% were receiving cancer treatment at that time.8 In 

an evaluation of initial treatment based on criteria developed by clinical specialists in AYA 

oncology, 75% of the cohort was determined to have received appropriate treatment. After 

excluding stage I male germ cell patients who all received appropriate treatment, the rate 

was reduced to 68%. Other research indicates that AYAs receive less aggressive therapies 

than children9 and more aggressive therapies than older adults.10 Although AYA HOPE used 

clinical advisors to determine appropriate treatment, one limitation the study faced was the 

lack of guidelines or national consensus about a definition of appropriate therapy for this 

population. AYA HOPE medical records indicated that 13% of study participants were 

treated on a clinical trial. Cancer type (P < 0.01) and clinical trial participation (P < 0.05) 

were associated with receiving appropriate treatment. Appropriate treatment was highest 

among sarcoma patients (79%) and lowest among ALL patients (56%).

Survey responses indicated that only 17% of AYAs were aware that there were clinical trials 

available for their stage or type of cancer.11 Among those who knew a trial was available, 

68% were enrolled. For respondents who chose not to participate in a trial, the primary 

reason was concern about involvement in research, including experimental treatments and 

side effects. Additionally, 21% indicated problems accessing trials. Alongside the AYA 
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HOPE study, the NCI conducted another study of treatment patterns in a larger cohort of 

AYAs (n = 1358) identified via SEER registries during the same timeframe as AYA HOPE.12 

That study reviewed medical records and queried physicians. Results showed that only 14% 

of AYAs had enrolled on a clinical trial and were more likely to have insurance, be younger, 

and be treated by pediatric oncologists. Together, these data suggested that lower availability 

and concerns with involvement in clinical trials might be important factors in AYAs not 

receiving appropriate care.

4 | FINANCIAL IMPACT, INSURANCE, AND CARE

The financial impact of cancer is substantial at any time in life.13 However, young adults are 

particularly vulnerable because they are early in their professional development and face 

increasing financial independence. Additionally, with transitions from school to full-time 

work, sources of health insurance change. Approximately two thirds of respondents 21 to 39 

years (and >50% of those 15–20 years) reported a negative impact of cancer on their 

financial situation.14 Financial advice was the most common supportive service reported as 

unmet by AYAs,15 and more than half of all respondents indicated an unmet need for 

financial advice or information.16 At the time of the AYA HOPE study, which predated the 

Affordable Care Act,17 young adults were a group with one of the highest uninsured rates.18 

Given the potential financial vulnerability of AYAs with cancer, AYA HOPE also examined 

financial and insurance factors associated with medical care utilization.

At the follow-up survey, most AYA HOPE study participants (88%) had received cancer-

related medical care in the past 12 months and 17% were undergoing cancer treatment. Not 

surprisingly, receipt of cancer-related care was associated with having current or prior-year 

health insurance.8 Survey responses showed that most AYAs were insured during initial 

treatment but the percentage of insured patients decreased over time, with more than a 

quarter of the cohort experiencing some period without insurance.19 Additionally, 11% of 

the whole cohort and 25% of those who did not receive medical care in the prior year had 

lost health insurance.8 Having coverage did not always correspond to the receipt of care. 

More than 20% of AYA HOPE respondents indicated there were tests/treatments not covered 

by insurance; however, most of those patients (81%) received this care regardless of 

insurance (Figure 219). Consistent with AYA research highlighting socioeconomic impacts 

on HRQOL,20 AYA HOPE respondents without health insurance reported worse HRQOL, 

including worse overall physical and mental health, emotional functioning, and fatigue.21 In 

an open-ended question where participants could describe anything about their medical care 

or experience with cancer, they highlighted financial problems, including challenges with 

insurance coverage.22 Overall, these data suggest that AYAs with cancer in the US 

experience adverse impacts of their care and outcomes when health insurance is lacking.

5 | CARE EXPERIENCES AND UNMET NEEDS

From the survey, we learned that more than half of the AYA HOPE cohort reported excellent 

overall quality of care.16 Qualitative responses indicated that participants attributed 

satisfaction with care to various healthcare services. These included the availability and 

communication of healthcare information to support decision-making, coordination of care, 
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appropriate management of side effects, and the speed and flexibility of treatments.22 Those 

who reported being dissatisfied with care described concerns about lacking information 

regarding medical protocols and side effects, alternative treatment options, and follow-up 

care. Several respondents also felt dissatisfied based on a belief that their initial cancer 

diagnosis was delayed. Unfortunately, survey methodology is inadequate for determining 

whether actual delays occurred, as our preliminary testing of survey items suggested the 

potential for recall bias. However, given that patients do perceive delays, this topic should be 

investigated in future studies with pre–post-diagnosis medical data.

One challenge in understanding cancer care received by AYAs is determining their treatment 

facilities and providers. AYAs can be treated at pediatric or adult-focused cancer centers, 

depending on their age and type of cancer. We found that the majority of AYA patients in the 

cohort were treated in cancer centers (66%), with one third of those treated in NCI-

designated centers.23 Additionally, 8% of the institutions were academic and only 2% of the 

cohort was identified as treated in a pediatric hospital, with the remaining patients treated at 

community hospitals.21 Physicians treating AYA HOPE patients were predominately trained 

in nonpediatric specialties, with fewer than 5% treated by pediatric specialists.23 With so 

few patients being treated in pediatric facilities or by pediatricians, comparisons could not be 

made between the type of care received by pediatric specialization. However, these data 

were consistent with the age of the respondent and the type of cancer being treated. In the 

AYA HOPE study, 13% of the cohort were adolescents (under age 20) with an additional 

18% were 20 to 25 years. The cancer type most likely treated by pediatric specialists was 

ALL, but only 4% of the cohort was being treated for that cancer.

Concerning supportive care services, we found that more than half of respondents had unmet 

information needs relating to their cancer returning and cancer treatments, long-term side 

effects of treatment, obtaining financial support for medical care and having children in the 

future.16 Adults 30 years or older, males, those of non-white race/ethnicity, and those who 

reported less than excellent general health or fair/poor quality of care were more likely to 

report unmet information needs. However, social information needs were higher among 

younger adults (those diagnosed in their 20s), as well as those with greater symptom burden 

and those not in social support groups.24 Greater unmet information need was also 

associated with lower overall mental and physical HRQOL.25 Additionally, 56% to 75% of 

AYA HOPE respondents who needed a support group, a pain management expert, physical 

or occupational therapist, mental health worker, or financial advice on paying for health care 

did not receive these services. Recent European research has also shown a dearth of 

available AYA-focused supportive care.4 In AYA HOPE, factors associated with unmet 

services included having two or more comorbidities26 and reporting any physical symptoms.
16 Unmet service needs were also associated with worse mental, physical, and overall 

HRQOL.15 Needing mental health services had the strongest associations with worse 

HRQOL outcomes, and needing physical/occupational therapy was most consistently 

associated with poorer functioning across health outcomes. These data suggest that there 

may be vulnerable subgroups of AYAs who should be targeted to ensure that their 

information and service needs are met, particularly as those needs were associated with 

worse outcomes.
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6 | IMPACT OF CANCER ON SOCIAL, PSYCHOLOGICAL, AND 

FUNCTIONAL OUTCOMES

When cancer occurs in late adolescence or early adulthood, one of the major concerns is 

how it might affect educational attainment and professional goals. In the AYA HOPE cohort, 

approximately 30% of teens and 40% of young adults reported negative impacts of cancer 

on plans for employment,14 and both intensive treatment and quitting school or work were 

associated with negative plans for education or employment.27 In open-ended responses, 

AYAs described job or education loss,22 similar to prior European research.28 In AYA 

HOPE, more than half of full-time workers/students reported problems with work/studies 

after diagnosis even though most AYAs (72%) in full-time work or school reported returning 

to these activities.27 Those least likely to return to work were those who lacked health 

insurance or those who quit working right after being diagnosed with cancer. In open-ended 

responses, AYAs described an inability to integrate cancer care and day-to-day life activities, 

including work and school.22 Overall, these data suggested substantial impacts of cancer on 

work and school for AYAs.

To identify needs for future studies and inform interventions related to the psychosocial 

impacts of cancer on AYAs, the survey queried participants about positive, negative, and 

neutral impacts of cancer on friend and family relationships, dating, marriage and family 

planning, sexual intimacy, and body image. AYAs reported both negative and positive 

impacts of cancer on their relationships with friends and family, and more reported positive 

impacts.14 A review of the social impacts of cancer on AYAs29 described negative effects, 

though in general studies were not designed to examine positive relationship impacts. In 

AYA HOPE, more respondents reported negative impacts on dating, sexual intimacy, body 

image, and control over life, as has been shown in qualitative research.30 Negative impacts 

of cancer on sexual intimacy were persistent; 49% reported negative effects on sexual 

function 1-year post-cancer diagnosis and 70% of those persisted in their negative 

perceptions 2 years after diagnosis.31 More than half of AYAs reported negative impacts of 

cancer on their plans for having children.14 These concerns are well-founded, as national 

and international studies have shown that AYAs with cancer are more likely to have adverse 

reproductive outcomes.32–35 In AYA HOPE, when we explored more details about the extent 

to which providers discussed fertility preservation with AYAs in the cohort, we found 

substantial gender differences, with males more likely to have had fertility preservation 

options discussed and recommended by providers.36 Furthermore, those without insurance 

or those already raising children were less likely to discuss fertility preservation with 

providers. Together, these data suggest that while some relationships may improve, the 

negative effects of cancer on dating, sexuality, fertility, and family planning can be 

substantial.

Consistent with more recent clinic-based research of AYAs with any invasive cancer,37 as 

well as a recent international review,38 we found that AYAs with cancer reported 

significantly worse physical and mental health than did similarly aged general and healthy 

populations in HRQOL, with largest differences reported regarding limitations to physical 

and emotional roles, physical and social functioning, and fatigue.21 Physical and mental 
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health were worse for AYAs in current treatment, with current/recent symptoms, or lacking 

health insurance at any time since diagnosis. Worse physical health was reported by sarcoma 

patients, Hispanic patients, and those with lower education. Unmarried patients reported 

worse mental health. Other areas that influenced HRQOL outcomes included comorbidities 

(for which an index tailored to this age group was developed26), unmet service needs,15 and 

negative perceptions of control over their lives.25 Overall, our findings suggest that 

subgroups of AYA patients with cancer experience major decrements in several physical and 

mental HRQOL domains.

7 | DISCUSSION

The AYA HOPE study demonstrated that a US population-based AYA cohort could be 

successfully recruited and followed short term, and it provided insights into the experiences 

of AYA cancer patients. This study was the first population-based cancer registry study to 

examine care quality, physical and mental health outcomes for AYAs; it highlighted major 

impacts of cancer and the many remaining research gaps in this population. Since its rollout, 

several other studies have been published reporting results generally consistent with or 

extending AYA HOPE findings; they show the persistent impact of cancer on symptom 

burden, HRQOL, sexuality and relationships, end-of life issues, and barriers to clinical trial 

enrollment (e.g.,39–45). To summarize the state of the science of AYA oncology, in 2013, a 

workshop was conducted including review of current research by over 60 experts in the 

field.46 Manuscripts summarized current trends in cancer incidence, mortality and survival,
47,48 basic biological characteristics for AYA cancers,49 clinical trial enrollment, care quality 

and health services,46 and social functioning.29 Together, the evidence reviewed suggests 

that in recent years more attention has been paid to the needs of AYAs with cancer, and 

investigators have launched larger cross-sectional41 and prospective, longitudinal studies.
44,50

Prior to AYA HOPE, though AYAs with cancer were recognized as an understudied 

population,1 national data examining cancer’s impact in the US were unavailable, and it was 

difficult to know the extent of the challenges faced by AYAs. The AYA HOPE study 

provided the clinical and research communities with medical and survey data about care and 

outcomes experienced and provided the following lessons. First, we demonstrated the 

feasibility of recruiting and following patients from population-based registries who were 

diagnosed with cancer between ages 15 and 39. Though feasible, response rates were low, 

and extensive effort in using multiple modes of data collection (e.g., paper, online, and 

telephone) was needed. Another success was our ability to obtain a high follow-up response 

rate and identify how our patient population differed from the underlying eligible population 

and compare responders and nonresponders. AYA HOPE highlighted challenges with 

recruiting males, blacks, and Hispanics. Recruiting from registries allowed targeting of more 

vulnerable subgroups not often represented in research, such as those who are uninsured or 

treated outside specialty centers. These findings suggest a need for targeted research in 

future epidemiologic and health services studies to ensure we are addressing the impact and 

needs among the full AYA population. Limitations to the AYA HOPE study included our 

US-only study, lack of age- or cancer-based comparison groups, broad (rather than in-depth) 
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survey questions, and inclusion of a small number of cancer types, restricting the 

generalizability of the findings.

Future studies are still needed to compare the experience of AYAs to older and younger 

cancer populations and evaluate outcomes later in the survivorship period (e.g., five or more 

years after cancer diagnosis), as has been done for childhood cancer survivors.51 

Furthermore, there is a need to examine other cancers affecting AYAs. AYA HOPE focused 

on five prevalent cancers, but many common cancers in AYAs were not represented in the 

study (e.g., breast, colon, gynecological cancers). Many research questions remain 

unanswered. Specifically, concern about delay in diagnosis has been reported elsewhere and 

explored among AYAs.52–54 Further research is also needed on care quality and clinical trial 

enrollment among those treated by physicians or in institutions with pediatric specialization 

or by type of practice (e.g., research conducted in NCI-designated cancer centers vs 

community settings55).

Finally, there were topic areas suggesting a need for ongoing monitoring. Extensive financial 

burden was evident from the results of AYA HOPE. Recent efforts have shown financial 

burden on AYAs with cancer56,57 and compared with adults diagnosed with cancer at older 

ages,58 suggesting that financial burden may be similar to that of older cancer patients, but 

that the source of burden (work days lost) was different for AYAs. Parental insurance 

coverage mandates for young adults up to age 26 did not occur until after study completion.
59 Thus, assessment of the financial impact of cancer in a changing environment of health 

insurance coverage is needed. Other topics requiring future exploration include obtaining 

necessary survivorship care; identification and alleviation of barriers to care; evaluation and 

monitoring of symptoms, changes in comorbidities and HRQOL; identification of family 

planning and fertility issues; and research on cancer impact among vulnerable subgroups of 

AYAs, such as racial/ethnic minorities and those with low financial resources. Future studies 

could also investigate areas relevant to longer term survivors that were not previously 

examined in AYA HOPE (e.g., recurrence of the initial cancer, late effects, and health 

behaviors) as AYAs survive years beyond their initial diagnoses.

In summary, the AYA HOPE study provided evidence to the AYA oncology research 

community that population-based research on medical care and outcomes in AYAs with 

cancer in the US is feasible and sets the stage for additional research to understand and 

address the needs of this young, vulnerable, resilient population. As one AYA HOPE study 

participant explained, “Having cancer was a surreal experience. I learned that I am stronger 

than I thought. I am not a cancer survivor, but a cancer defeater.”
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Abbreviations:

ALL acute lymphoblastic leukemia

AYA adolescent and young adult

AYA HOPE Adolescent and Young Adult Health Outcomes and Patient 

Experiences Study

HRQOL health-related quality of life

NCI National Cancer Institute

SEER Surveillance Epidemiology and End Results

US United States (of America)
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FIGURE 1. 
Recruitment flow diagram of AYA HOPE. Reprinted with permission from Journal of 
Cancer Survivorship.5
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FIGURE 2. 
Coverage of doctor-recommended cancer tests/treatment (n = 465). The percentage of 

participants who indicated that there were doctor-recommended tests or treatments not 

covered by their insurance in the baseline survey as well as whether they received the test/

treatments regardless of insurance coverage. Reprinted with permission from Cancer19
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