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Abstract
Objective: Adolescents and young adults (AYAs) diagnosed with cancer between 15 and 39 years of age
often report need for greater amounts of cancer-related information and perceive that cancer has had
a negative impact on control over their life. We examined whether unmet information need and
perceived control over life are associated with health-related quality of life (HRQOL).

Methods: We examined data from 484 AYA cancer survivors recruited from population-based
cancer registries in 2007–2008. Participants completed surveys a median of 11 months after diagnosis.
Multivariable linear regression analyses estimated associations of unmet cancer-related information
needs and impact of cancer on control over life on HRQOL (SF-12).

Results: Two-thirds of AYAs reported an intermediate or high level of unmet information need, and
half (47%) reported a negative impact of cancer on control. Greater unmet information need was
associated with lower overall mental and physical HRQOL and lower levels of all HRQOL subscales
except vitality. A negative impact on control over life was associated with lower overall mental
HRQOL as well as lower HRQOL across all subscales except general health perceptions (all
p <0.05). In multivariable analyses, perceived control and unmet information need were indepen-
dently associated with HRQOL (p-values for interaction >0.1).

Conclusions: Adolescent and young adult patients with cancer have high levels of unmet cancer-related
information needs and perceived negative impact of cancer on control over life; both were independently
associatedwith lowerHRQOL.Addressing unmet information needs amongAYAcancer survivors andfind-
ing ways to increase their sense of control may help improve HRQOL in this understudied population.
Copyright © 2015 John Wiley & Sons, Ltd.

Introduction

Adolescents and young adults (AYAs) diagnosed with
cancer between 15 and 39 years of age have the lowest
rates of health insurance coverage and the lowest accrual
to clinical trials relative to those diagnosed with cancer
as children or older adults [1,2]. AYA cancer survivors
also encounter a unique set of post-treatment challenges
because of their developmental stage, including desire
for increased autonomy in familial and other personal rela-
tionships, financial independence, changingwork/education

settings, issues concerning intimacy/sexuality, and child-
rearing [2–4]. Furthermore, like survivors of childhood
and adult cancers, AYA survivors are at risk for treatment-
related late health effects and disease recurrence that in-
crease with time since treatment [5–7]. Previously published
research from the Adolescent and Young Adult Health
Outcomes and Patient Experience (AYA HOPE) study
found that 53% of respondents had high rates of unmet
information needs [8], that 48% reported a negative impact
on control over their life after their cancer diagnosis and
treatment [9], and that respondents report significantly lower
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health-related quality of life (HRQOL) on average than
their age-matched counterparts in the general population
[10]. Lower HRQOL was associated with having
cancer-related symptoms or lacking health insurance at
any time since diagnosis, as well as other patient
demographic and clinical characteristics [10]. These
issues highlight AYAs as a particularly vulnerable group
requiring targeted psychosocial and supportive care
[1,4,11,12].
Greater amounts of cancer-related information need

have been associated with lower mental and physical
HRQOL in adult cancer survivors [13], but this association
has not been explored in the AYA population. Younger
adult cancer survivors report greater information needs than
older survivors [13], with information about recurrence
risk, potential late side effects, and information about
fertility and reproductive risk identified as the most prev-
alent information needs [11,14]. In addition, a large
portion of AYAs report a negative impact of their cancer
diagnosis on their sense of control over life [9]. Concepts
potentially related to cancer’s negative impact on control
over life, such as a greater sense of hopelessness [15] and
low perceived self-efficacy [16], have been associated
with poorer mental status and HRQOL in adult cancer
survivors [17–23] but have not been explored in survivors
of AYA cancer.
A meta-analysis has reported that HRQOL interven-

tions incorporating components of the social cognitive
theory of health promotion result in greater HRQOL
improvements [24,25]. Impacts on AYA’s sense of con-
trol over life may be relevant to multiple aspects of the
social cognitive theory of health promotion (perceived
self-efficacy, outcome expectations, health goals, or
perceived health facilitators and impediments) [26] and
knowledge of one’s health risks, and the benefits of
various health behaviors is a primary component of
social cognitive theory [26]. Therefore, examining asso-
ciations between a negative impact on control over life
and HRQOL and between unmet information need and
HRQOL will inform interventions to improve HRQOL
among AYA survivors.
To investigate associations between impact on control

over life or unmet information need with HRQOL, we
utilized the first population-based study in the United
States that characterizes HRQOL in a large cohort of
newly diagnosed AYAs: the AYA HOPE study,
sponsored by the National Cancer Institute, with support
from LIVESTRONG. We hypothesized that unmet
cancer-related information need and negative impact on
perceived control over life are associated with decrements
in HRQOL. Additionally, given the primacy of unmet
information need to the social cognitive theory of health
behavior, we hypothesized that impact on control
mediates associations between unmet information need
and HRQOL.

Methods

Study population and recruitment

Patients were identified through National Cancer Insti-
tute population-based Surveillance, Epidemiology and
End Results (SEER) cancer registries that cover the
geographic areas of Detroit, Michigan; Seattle/Puget Sound,
Washington; Los Angeles County, San Francisco/Oakland,
Sacramento County, California, and the states of Iowa and
Louisiana [27]. Eligibility criteria included a cancer diagno-
sis between 15 and 39 years of age, residence in the study
areas, and a diagnosis date between July 1, 2007 and
October 31, 2008 with a first primary cancer diagnosis of
non-Hodgkin lymphoma, Hodgkin lymphoma, germ cell
cancer (e.g., testicular or ovarian), acute lymphocytic leuke-
mia, or sarcoma (specifically Ewing’s sarcoma, osteosar-
coma, and rhabdomyosarcoma, excluding tumors arising
in the central nervous system) [28]. Those who were not
able to read and write English or who were diagnosed on
autopsy or death certificate were ineligible. Among 1208
eligible patients, 43% (n=524) completed the AYA HOPE
survey (one survey was lost). This analysis excluded 23
patients under the age of 18 at the time of survey, because
the SF-12 module has only been validated for adults and
16 patients who did not complete all SF-12 HRQOL
questions. This resulted in a final study sample of 484.
Study approval was obtained by each of the registries’ and
National Cancer Institute’s Institutional Review Boards.

Data collection

The AYA HOPE study included data from SEER regis-
tries, a patient survey, and medical records. Potential
participants were mailed a study packet and multiple
follow-up attempts were made for non-response [27].
Survey questions included demographic characteristics,
treatment and symptoms, information needs, the impact
of cancer, and psychosocial, physical, and mental functioning.
All items were tested and revised (when necessary) during
two rounds of one-on-one cognitive interviews (n=28).
Participants completed the survey a median of 11 months
(range from 4 to 22 months) from the date of diagnosis.

Sociodemographic variables

Participants reported their race/ethnicity, education level,
and marital status on the patient survey. Hispanic identity
was classified separately from all other racial/ethnic groups.
Given the small number of American Indian/Alaska
Natives (AI/AN) (n=3) and that associations with the
outcomes of interest were most similar to those for
Blacks, these two races/ethnicities were collapsed for the
multivariable analyses. Gender was obtained from SEER
registries. Marital status was categorized as married
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(married or living as married) or unmarried (never married,
divorced, separated, and missing).

Medical information

Cancer histology was collected from SEER data and
verified via medical records. The medical record forms
were specific to the cancer site and assessed informa-
tion on tumor characteristics and staging, details of
surgery, radiation therapy and chemotherapy, whether
the patient was currently in treatment, and comorbid
conditions. As described previously [29], the number
of comorbidities that were considered to be chronic
and/or severe (expected to affect treatment or outcomes
or to cause a significant health burden) as documented
in the medical record were summed for each partici-
pant. The number of symptoms (nausea/vomiting,
frequent/severe stomach pain, diarrhea/constipation,
pain in joints/bones, weight loss, weight gain,
frequent/severe fevers, hot flashes, tingling/weakness/
clumsiness of the hands/feet, frequent/severe head-
aches, frequent/sever mouth sores that impact
eating/drinking, and problems with memory/attention/
concentration) experienced in the last 4 weeks was
collected on the survey.

Information needs

The information needs in this study were adapted from
questions in a prior study of adult cancer survivors [30]
and have been previously described for the AYA HOPE
study [8]. Participants were asked if, at the time of the sur-
vey, they needed more information about 13 topics: possi-
ble long-term side effects of cancer treatment, handling
concern about the cancer returning, checking for signs that
cancer has returned, handling concern about getting
another type of cancer, financial support for medical
care, staying physically fit or getting exercise, nutrition
and diet, a family member’s risk of getting cancer,
fertility/reproductive issues, new treatments, comple-
mentary and alternative treatments, how to talk about
the cancer experience with family and friends, and
meeting other adolescents or young adult cancer
patients/survivors. Response options ‘I need some more
information’ and ‘I need much more information’ were
collapsed and categorized as unmet need. Response
options, ‘I have enough information’ and ‘Does not
apply’ were collapsed and categorized as a ‘met need’.
Responses to all 13 information need items were highly
correlated (p-value for all possible pairs of items
<0.0001) and were thus presented as counts of unmet
information need for each patient. Categorizing unmet
information need as low (0–3), intermediate (4–8), or
high (9–13) balanced a need for sufficient category
frequencies to conduct multivariate regression models

while maintaining multiple levels of need to inform
associations with outcomes.

Impact on control over life

Impact of cancer on control over life was assessed using
one question that was part of an 18-item life impact index
designed to identify the positive and negative psychoso-
cial impacts of cancer in AYAs [2,9,11,31]. Individuals
were asked to indicate the kind of overall impact cancer
had on each life domain, including impact on control over
life. Response options included does not apply, very
negative, somewhat negative, no impact, somewhat
positive, and very positive. We grouped responses as
negative impact (very negative and somewhat negative),
no impact, and positive impact (somewhat positive and
very positive) while responses of ‘does not apply’ were
excluded from analyses (n=13) as have been done in
other studies using this measure [9].

Health-related quality of life (SF-12)

We used the 12-item short-form health survey (SF-12,
version 2.0) that has been validated for use in adults 18
and older [32] to assess physical component summary
(PCS) and mental component summary (MCS) scores, as
well as the following subscales: physical functioning,
physical role limitations, bodily pain, general health
perception, vitality (energy/fatigue), social functioning,
role limitations due to emotional problems, and general
mental health.

Statistical analyses

Distributions of selected demographic and clinical char-
acteristics by impact of cancer on control over life and
level of information need, as well as the distribution of
unmet information need according to impact on control
over life, were compared using chi-square tests. Analysis
of covariance was used to identify determinants of PCS
and MCS scores separately. We further examined
associations between impact on control over life and
level of information need with physical health subscales
(physical functioning, physical role limitations, bodily
pain, and general health perceptions) and mental health
subscales (vitality, social functioning, emotional role
limitations, and general mental health). Covariates
considered included those found to be associated with
HRQOL among AYA HOPE participants; age, marital
status, race/ethnicity, education, cancer site, treatment,
treatment status, symptoms, and health insurance status
[10]. All multivariable regression models were adjusted
for all covariates associated with PCS or MCS at p<0.05;
age at survey, gender, race/ethnicity (non-Hispanic White,
non-Hispanic Black/AI/AN, Hispanic, and non-Hispanic
Asian/Pacific Islanders, education (high school or less,

Copyright © 2015 John Wiley & Sons, Ltd. Psycho-Oncology 24: 1104–1115 (2015)
DOI: 10.1002/pon

1106 M. C. DeRouen et al.



some college or associate degree, and college graduate
or post-graduate), type of cancer, total number of symp-
toms (0, 1–2, 3–4, and 5+), total number of comorbidities
(0, 1, 2+, and unknown), currently in treatment, insurance
status, impact on control over life (no impact, negative
impact, and positive impact), and level of information
need (low, intermediate, and high). We assessed whether
impact on control over life and cancer-related information
needs interacted in their association with HRQOL and
found no interaction (p-values for interaction >0.1).
Therefore, all multivariate models present our findings
in the absence of this interaction term. All statistical
analyses were carried out using SAS software version
9.3 (SAS Institute, Cary, North Carolina). All p-values
reported are two-sided, with α set at 0.05.

Results

As reported in Table 1, most study respondents were
20 years of age or older (95%). Over half of the sample
was male (64%) and unmarried (57%). Non-Hispanic
Whites comprised 59% of the study group, followed by
those of Hispanic (21%), Black or American
Indian/Alaska Native (10%), and Asian/Pacific Islander
race/ethnicity (10%). Most study participants (83%)
reported at least one symptom in the last 4 weeks, and
28% had at least one comorbidity recorded in their
medical record. An intermediate level of information need
was most common among respondents (39%), followed
by a low level of information need (33%). Among AYAs
responding to the impact of cancer on control over life
item (N=472), the most common response was a
negative impact on control over life (48%), followed by
a positive impact (30%). We examined colinearity
between unmet information need and control over life.
The Pearsons correlation coefficient, significant at p<0.05,
was 0.18.

Physical and mental component summary

Hispanic AYAs had significantly lower PCS scores than
Whites and AYAs with at least some college reported
significantly higher PCS scores than those with less
education (Table 2). AYAs diagnosed with sarcoma
had lower PCS scores than those with acute lympho-
cytic leukemia. AYAs reporting three or more
symptoms had lower PCS scores and those reporting
any number of symptoms had lower MCS scores than
those reporting none. AYAs currently in treatment
had lower PCS scores. AYA survivors reporting inter-
mediate levels of unmet information need had lower
MCS scores (mean (standard deviation (SD))=46.0 (3.6))
than those reporting low levels of unmet information
need (mean (SD)= 49.1 (3.6)) and AYAs with high
levels of unmet information need had lower PCS (mean

(SD)=44.0 (3.1)) and MCS scores (mean (SD)=42.3 (3.6))
than did those reporting low levels of unmet information
need (PCS mean (SD) =46.5 (3.1)). AYAs reporting a
negative impact on control over their life had lower
MCS scores (mean (SD) =47.3 (4.8)) than those reporting
no impact on control over life (mean (SD) =53.8 (5.1)).

Physical and mental subscales

AYAs reporting high levels of information need had
significantly lower scores on all physical subscales of
the SF-12, compared with AYAs reporting low levels
of information need (Table 3). These included lower
scores on physical functioning (mean (SD) =43.1
(3.2)), physical role limitation (mean (SD) =43.9
(4.1)), bodily pain (mean (SD) =46.5 (3.1)), and general
health perceptions (mean (SD)=40.3 (3.5)). AYAs
reporting high levels of information need had signifi-
cantly lower scores on three of four mental subscales
than those reporting low information need (Table 3).
These included lower scores on social functioning
(mean (SD) = 43.3 (3.4)), emotional role limitations
(mean (SD) = 40.8 (3.6)), and general mental health
(mean (SD) = 41.5 (3.7)).
AYAs reporting a negative impact on control over their

life had lower scores on three of four physical subscales
and lower scores on all mental subscales than AYAs
reporting no impact on control over life. AYAs reporting
negative impact on control had lower scores for physical
functioning (mean (SD)=39.3 (3.2)), physical role limita-
tion (mean (SD)=40.4 (4.1)), and bodily pain (mean (SD)
=46.2 (4.2)). For the mental subscales, AYAs reporting a
negative impact on control over life had lower scores for
vitality (mean (SD) =45.3 (4.5)), social functioning
(mean (SD) =46.0 (4.6)), emotional role limitations
(mean (SD) =45.2 (4.9)), and general mental health
(mean (SD)=44.8 (4.9)), compared with AYAs reporting
no impact on control. Physical and mental subscale scores
for AYAs reporting a positive impact on control over their
life did not differ from those reporting no impact on con-
trol, with one exception. The emotional role limitation
subscale had a lower score for AYAs reporting a positive
impact on control over life, with a borderline statistical
significance for the difference.
Unmet information need was not associated with

negative impact on control over life, so our hypothesis
postulating impact on control as a mediator of associations
between unmet information need and HRQOL was not
pursued further.

Discussion

This study is the first, to our knowledge, to consider
associations between impact on control over life or unmet
information need and HRQOL among AYA cancer
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survivors. We found that greater unmet information need
and a negative impact of cancer on control over life were
highly prevalent in AYAs and were independently associ-
ated with lower HRQOL. Specifically, greater unmet
information need was associated with lower levels of
overall mental and physical health in addition to subscales
for physical functioning, physical role limitation, bodily
pain, general health perceptions, social function,
emotional role limitations, and general mental health. In
addition, a negative impact on perceived control over life
was associated with lower overall mental HRQOL as well
as physical functioning, physical role limitations, bodily
pain, vitality, social function, emotional role limitations,
and general mental health.
Our finding that unmet information need was associated

with lower HRQOL is consistent with previous reports of
information need and HRQOL or mood among adult
patients in treatment and adult survivors 2–5 years after
diagnosis [13,33]. In addition, an intervention study in
Scotland involving adults anticipating radiotherapy
treatment showed positive effects on mood and lower
anxiety among patients receiving high levels of informa-
tion education compared with patients undergoing
standard practice [33]. Providing relevant health informa-
tion across the age spectrum of survivors is important.
AYAs, however, express a particular need for age-
appropriate information that takes into account their age,
individual cancer, treatments, and side effects/late effects
[11]. While we found survey responses to information
needs to be highly correlated, the most prevalent unmet
information needs among this age group concern
treatment, long-term side effects (including fertility),
recurrence, and financial support [8,11].
In addition, our findings regarding impact on control

over life and lower HRQOL are consistent with studies
in young adult survivors of childhood cancer and
individuals diagnosed in later adulthood that found
helplessness/hopelessness or reduced self-efficacy,
concepts potentially related to a negative impact on
control over life, to be associated with lower mood or
quality of life [17–23,34,35]. Our study highlights the
need to further investigate control-relevant concepts in
AYA cancer survivors and to determine whether related
interventions improve HRQOL. Intervention studies
have shown that improvement in self-efficacy is related
to better quality of life in adult cancer survivors
[19,20]. For example, an intervention comprised of
coping skills training for adult cancer patients designed
specifically to improve patients’ sense of control over
their mental/emotional states was related to improve-
ment in both mood and quality of life [19]. Other
promising interventions may include psychosocial
counseling or other psychosocial support services
[18,20] or may target other aspects of the patient
experience relevant to a patients’ sense of control, likeLe
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physician/patient communication [36]. These interven-
tions need to be further evaluated, however, because a
recent meta-analysis on the effectiveness of psychosocial
therapy on quality of life was inconclusive [37]. De-
termining approaches to address unmet information
needs and the negative impact of cancer on control
over life are important to improve the survivorship
experience for AYAs. In particular, such interventions
should be considered in efforts to improve HRQOL
among AYA survivors, perhaps in consideration of the
social cognitive theory of health behavior.
Our findings complement other recent analyses of

unmet needs and psychosocial health in the AYA HOPE
population. HRQOL was found to be lower among AYA
survivors than the general population and associated with
unmet information needs, unmet service needs, and
impact on control over life; all prevalent among
AYA cancer survivors [8,10,38]. Furthermore, the docu-
mented associations between unmet needs and HRQOL
with race/ethnicity, poor/fair perceived quality of care,
treatment, and health insurance [8,38] highlight the
AYA subgroups most in need of additional support. In
another study, AYA cancer survivors reported negative
impacts of cancer on other areas of their life besides
perceived control over life, including planning for the
future (having children and finances), intimacy (dating
and sexual function), and feelings about body appearance
[9] that may also be associated with HRQOL. While
unmet information needs and impact on control over life
were independently associated with HRQOL in our anal-
yses, it is possible that other impacts of cancer also may
be related to unmet information or service needs [10].
For example, AYAs with a need for more information
on talking about cancer were more likely to report cancer
having an impact on their personal relationships [39]. In
addition, while unmet information need and a negative
impact on control over life associate with detriments in
HRQOL among AYA survivors, AYA cancer survivors
have lower HRQOL than the general AYA population
[10], so there are additional areas of need in this popula-
tion warranting investigation. Future analyses in the AYA
HOPE study will continue to reveal important areas for
further research and outreach among survivors of AYA
cancer.
This study has certain limitations. The generalizability

of our findings may be limited by the requirement that
participants read and write English and by our overall
response rate of 43% (not including patients who partic-
ipated but did not respond to HRQOL items) [27]. Of
potential participants, men and AYAs of Hispanic or
Black race/ethnicity (versus non-Hispanic White) were
less likely to respond, but respondents did not differ by
age, census tract education, median family income, or
cancer site from non-participants [27]. However, given
that male AYA and AYAs of Black and AI/AN or

Hispanic (versus non-Hispanic White) race/ethnicity
were more likely to have unmet information needs [8]
and that AYAs unable to read or write English may
encounter additional language or cultural barriers to
receipt of cancer-related information, we may be
underestimating the prevalence of information need in
the population of AYA survivors and subsequently its
effects on HRQOL. In addition, the psychosocial
constructs potentially relevant to impact on control over
life are complex. Our impact of cancer survey items are
broad and were intended to allow us to determine
psychosocial domains that warrant further examination.
Our results clearly indicate that the impact on control
over life among AYA survivors is an area that needs
additional study and could be further examined by different
domains of control, including perceived behavioral control,
locus of control, and perceived self-efficacy [16]. Investiga-
tions of how more specific aspects of control [40,41] are
related to HRQOL among AYA survivors may inform
targeted interventions focused on the mutable variable of
perceived control. It will also be important to evaluate
control at multiple points in the cancer trajectory, from
diagnosis to long-term survivorship [18], and to determine
whether associations with HRQOL change over time.
Our findings suggest that a substantial number of AYA

survivors suffer deficits in physical and mental HRQOL
related to unmet cancer-related information need or a
negative impact of cancer on control over their life. Devel-
opmentally appropriate interventions to increase AYAs’
understanding of topics related to cancer treatments,
long-term side effects, recurrence, financial support,
lifestyle factors, and how to interact with others may
improve the HRQOL of survivors. Future studies are also
needed to determine the relevant aspects of control over
life for AYA population and whether control-relevant
concepts and their associations with HRQOL change
during the course of the cancer experience.
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