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Purpose: Cancer-related worry is common among adolescent and young adult (AYA) cancer survivors, and is
associated with adverse psychosocial outcomes. Thus, it is crucial to identify possible modifiable covariates of
cancer-related worry to aid in developing targeted interventions. This study aimed to explore the cross-sectional
associations between cancer-related worry and potential covariates (i.e., perceived parental support, perceived
peer support, self-esteem).
Methods: One hundred fifty-two survivors between the ages of 15 and 25 who had been diagnosed with cancer
between the ages of 14 and 21 completed the Inventory of Parent and Peer Attachment, the Rosenberg Self-
Esteem Scale, the Self-Perception Profile for Adolescents, and a measure of cancer-related worry. Relationships
among variables were assessed through structural equation modeling.
Results: The model showed good fit [v2(13) = 13.26, p = 0.43; comparative fit index = 0.997; root mean square
error of approximation = 0.01 (90% confidence interval = 0.00–0.08); standardized root mean square residu-
al = 0.04]; however, not all associations were in expected directions. Higher perceived parent and peer support
were each significantly associated with lower self-esteem, which, in turn, was significantly associated with
higher cancer-related worry. There was no direct association between support variables and cancer-related
worry.
Conclusion: These findings, which contradict existing theory about self-esteem development in healthy AYAs
and prior research about the association between support and self-esteem in children and adolescents with
cancer, suggest complex, and likely reciprocal, relationships among perceived support, cancer-related worry,
and self-esteem in AYA cancer survivors. Support interventions involving peers with cancer and cognitive
behavioral interventions targeting parent and peer relationships, self-esteem, and cancer-related worry may be
beneficial in fostering AYA cancer survivors’ psychosocial development.
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Introduction

Approximately 80,000 adolescents and young adults
(AYAs) in the United States are diagnosed with cancer

annually.1 Fortunately, over two-thirds of AYAs with cancer
have a diagnosis with a 5-year survival rate of at least 80%.2

A cancer diagnosis during this period can disrupt psychoso-
cial development when young people progress toward inde-
pendence.3,4 AYAs with cancer are often unable to engage in
these processes in the same manner as their peers due to
physical, financial, and time constraints resulting from their
disease and treatment. Thus, this group reports unique psy-
chosocial concerns.5

Up to 94% of AYA survivors diagnosed during adoles-
cence or young adulthood report at least one cancer-related
worry.6,7 AYA survivors report a range of cancer-related
concerns, particularly about recurrence and future health.6–11

Although these concerns are relevant to all survivors, they
may be more pronounced for AYAs who are establishing
psychological and financial independence.

Little is known about the process of developing cancer-
related worry. A better understanding of this construct is
crucial, as cancer-related worry appears to be associated with
several important psychosocial outcomes. There is evidence
that high levels of cancer-related worry are associated
with health behaviors, including low rates of breast self-
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examination, high rates of substance use, and higher rates of
physical activity in AYA survivors.12–14 Additionally,
cancer-related worry is associated with depression and
anxiety in cancer survivors.15–17 The prevalence of cancer-
related worry among AYA survivors, along with its docu-
mented relationship with maladaptive health behaviors and
adverse psychosocial outcomes, indicate a need to better
understand cancer-related worry and explore factors that
may buffer the risk for high levels of cancer-related worry in
this population.

Parent and peer relationships

Support from parents and peers plays an important role in
decreasing stress and increasing adaptive coping in AYA
cancer survivors.18,19 Thus, supportive relationships with
parents and peers may serve to protect AYA cancer survivors
from distress, including cancer-related worry. AYA cancer
survivors who feel supported by their family and friends may
experience less cancer-related worry than peers who feel less
supported because they have more confidence that they will
continue to have support should cancer-related problems
arise.

Self-esteem as a mechanism

There may also be indirect effects that account for part of
the associations between support and cancer-related worry.
Self-esteem, or one’s evaluation of his/her self-worth,20 is
comprised of individuals’ perceptions of their strengths and
weaknesses in valued domains (e.g., academics, self-
reliance, appearance). Self-esteem is theorized to develop, in
part, as a result of supportive relationships with parents and
peers.20 Low self-esteem is associated with adverse psycho-
social outcomes among individuals with cancer.21–23 Thus,
self-esteem may partially account for the relationship be-
tween parent and peer support and distress, including cancer-
related worry. AYAs who have supportive relationships
likely have higher self-esteem because their supportive re-
lationships foster a greater sense of self-worth. In turn, AYAs
with high self-esteem may have more confidence in their
ability to effectively manage cancer-related problems that
may arise, thus buffering the risk for high cancer-related
worry.

Gender

Gender is likely to be associated with cancer-related
worry, peer support, and self-esteem, as gender differences
have emerged in these and similar constructs in the adoles-
cent and young adult literature. Females with cancer report
more anxiety/worry than males with cancer.7,21,23 In the
general population, females have reported more peer sup-
port than males,24–26 and males have reported higher self-
esteem than females.25,27,28 Males and females in the
general population have reported similar levels of support
from parents.25,26

Aims and hypotheses

The primary aim of this study was to investigate the po-
tential role of self-esteem as a mechanism for associations
between parent and peer relationships with cancer-related
worry in AYA cancer survivors. It was expected based on

theoretical and empirical literature that parent and peer
support would each be inversely associated with cancer-
related worry and that self-esteem would partially account for
this effect, such that higher support from parents and peers
would be associated with higher self-esteem, which, in turn,
would be associated with lower cancer-related worry. A sec-
ondary aim of this study was to assess for gender differences,
given prior research findings.

Methods

Procedure

This project was part of a larger study at an urban cancer
center investigating identity development and psychosocial
outcomes in AYA cancer survivors. Eligibility criteria in-
cluded: (1) current age 15–25; (2) initial cancer diagnosis
between ages 14 and 21; (3) q6 months posttreatment; (4)
able to provide consent (if q18 years of age), or assent in
combination with parental consent (if <18 years of age); (5)
English speaking. Survivors with severe cognitive impair-
ment, as identified by their physician, were excluded if the
impairment was severe enough to preclude them from being
able to provide informed consent/assent or complete the
study assessments.

Eligible survivors received a letter from the study inves-
tigators outlining the purpose of the study and inviting par-
ticipation. The letter was accompanied by an informed
consent document, questionnaire, and a postage-paid enve-
lope to return completed documents. A research assistant
contacted survivors (or their parents, in the case of minors) by
phone if they had not responded to the letter within 2 weeks
and obtained informed consent (and assent, when needed)
from interested survivors. Assessments took place mostly by
phone or through paper survey sent either by mail or sent
through secure email. Multiple calls, mailings, and emails
were made to maximize response rate.

Measures

Demographic variables. Sociodemographic information,
cancer diagnosis, and treatment information were collected by
participant self-report, and verified by medical record review.

Worry. Worry was assessed using six items about cancer-
related worries pertinent to AYAs. These items were devel-
oped by the research team using data collected from an earlier
qualitative phase of the study, a review of the existing liter-
ature, and clinical expertise ( J.S.F.). Items fell into five
domains: recurrence, future health, fertility, sense of vul-
nerability, and distress when reminded of cancer. Item scores
were summed to create a total cancer-related worry score
(possible range 5–26). The scale had acceptable reliability
(a = 0.70).6

Self-esteem. Self-esteem was assessed using the Ro-
senberg Self-Esteem Scale (RSES)29 and the Global Self
Worth (GSW) scale of the Self-Perception Profile for Ado-
lescents (SPPA).30 Both scales assess global self-worth; the
RSES contains 10 items, and the GSW contains 5 items. Both
scales have strong psychometric properties,29–31 and both
scales had acceptable reliability in this sample (RSES
a = 0.91; SPPA a = 0.79). Both scales were utilized because
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they measure slightly different aspects of global self-worth;
the GSW measures whether participants like themselves,
whereas the RSES measures both whether participants like
themselves and whether participants think they embody
valuable characteristics. This slight difference between the
measures is reflected in their moderate correlation with each
other (r = 0.34, p < 0.0001).

Parent and peer support. Parent support was assessed
with the attachment to parents scale from the Inventory of
Parent and Peer Attachment (IPPA).32 This well-validated
scale consists of 28 items measuring the quality of commu-
nication, degree of trust, and conflict with parents. Peer
support was assessed using the attachment to peers scale of
the IPPA, which contains 25 items measuring the quality of
communication, degree of trust, and alienation in peer rela-
tionships. For both scales, items are scored on a five-point
Likert scale, with higher scores indicating greater attach-
ment. The measure had excellent reliability in this sample
(a q 0.93 on each scale).

Analysis plan

The relationships among parent support, peer support, self-
esteem, and cancer-related worry were assessed using
structural equation modeling (SEM)33 in MPlus. The ob-
served self-esteem variables were both utilized to create a
latent self-esteem variable. Potential medical and demo-
graphic covariates were identified from the literature, and
variables demonstrating significant bivariate correlations
with any of the main study variables were added to the model.
Age at assessment, age at diagnosis, and time since diagnosis
were considered for inclusion; age at diagnosis and time since
diagnosis were significantly associated with cancer-related
worry (r = 0.20, p = 0.02 for both variables; see Table 1 for
additional details) and were included in the model. Paths with
p q 0.10 were then removed in a step-wise fashion until only
paths with p < 0.10 remained. The final model was assessed
using the following criteria: an insignificant chi-square (v2)
statistic indicating no significant difference between the
model and the data; a comparative fit index of over 0.90; a
root mean square error of approximation under 0.10 (in-
cluding the upper bound of the 90% confidence interval); and
a standardized root mean square residual of under 0.10.34–36

Gender comparisons for main study variables were assessed
using two-tailed, independent samples t-tests in IBM SPSS
Statistics 24 (SPSS). All skew and kurtosis statistics for the
main model were within an acceptable range (–2).

Results

Participants

Overall, 382 AYAs were determined to be eligible and the
study team was able to contact 221 of these survivors.
Common reasons for refusal to participate included not in-
terested (n = 22); not comfortable (n = 16); and too busy
(n = 15). The final sample consisted of 153 survivors. One
survivor did not complete any of the measures utilized in this
substudy and was removed from analyses, leaving a final
sample size of 152. Survivors’ ages ranged from 16.2 to
25.9 years (M = 21.8, standard deviation = 2.6). at study en-
rollment. Over half (58.6%) were male, and 86.8% were
White. See Table 2 for detailed demographic and medical
characteristics. There were no demographic or medical dif-
ferences between responders and nonresponders.

Relationships among parent support, peer support,
self-esteem, and cancer-related worry

Self-esteem (GSW) and parent and peer support were
similar to normative samples.32,37 Please see Table 3 for
descriptive statistics of study measures and Table 4 for bi-
variate correlations among the main study variables. The
initial SEM model assessing the potential role of self-
esteem as a mechanism in the associations between per-
ceived parent and peer support and cancer-related worry
was just-identified. Therefore, the paths representing the
relationships between the latent self-esteem variable and its
two self-esteem variables (RSES and GSW) were fixed to
one to ensure that the observed variables contributed
equally to the latent variable and the model could be iden-
tified. Figure 1shows the standardized SEM results for the
resulting model.

In contrast to hypotheses, higher perceived support from
parents and peers was significantly related to lower self-
esteem. In accordance with predictions, higher reported
self-esteem was associated with lower cancer-related worry.
Self-esteem emerged as an explanatory variable in the re-
lationship between the support variables and cancer-related
worry, such that the significant associations between sup-
port variables and cancer-related worry in the bivariate
correlation analyses (parent support: r = 0.23, p = 0.006;
peer support: r = 0.21, p = 0.010) dropped to almost zero in
the multivariate model, indicating a full, rather than a par-
tial, mediation. Time since diagnosis emerged as a signifi-
cant covariate, such that survivors with greater time since
their cancer diagnosis reported less cancer-related worry.
Model fit was acceptable by multiple indices.

Gender comparisons

Results of the two-tailed, independent samples t-tests
comparing males to females on main outcome variables are
presented in Table 5. As hypothesized, female survivors re-
ported significantly more cancer-related worry than male
survivors, and there were no statistically significant differ-
ences between male and female survivors’ perceptions of
parent support. Contrary to expectations, there were no sig-
nificant differences between males and females on either
measure of self-esteem, nor were there statistically signifi-
cant differences between males’ and females’ perceptions of
peer support.

Table 1. Bivariate Correlations Between Main

Measures and Medical/Demographic Covariates

Measure
Age

at T1
Age at

diagnosis
Time since
diagnosis

Peer support -0.05 0.03 -0.09
Parent support 0.10 0.08 0.05
Self-esteem (RSES) -0.08 -0.06 -0.07
Self-esteem (GSW) -0.06 -0.06 -0.04
Cancer-related worry -0.01 0.20* -0.20*

*p p 0.05.
RSES, Rosenberg Self-Esteem Scale; GSW, Self-Perception

Profile for Adolescents Global Self-Worth.
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Discussion

Cancer-related worry is common among AYA cancer
survivors6–11 and has been linked to health behaviors12–14

and psychosocial outcomes.15–17 Little is known about fac-
tors that may increase risk or buffer from cancer-related
worry. This study adds to the growing literature on cancer-
related worry by examining its associations with potential
modifiable covariates (i.e., perceived parent and peer support,
self-esteem) that could be targeted in interventions.

Relationships among cancer-related worry,
self-esteem, and perceived parent and peer support

As anticipated, higher self-esteem was associated with
lower cancer-related worry in SEM analyses. However, in
contrast to expectations, higher perceived support from
parents and peers were associated with lower self-esteem.
Support variables did not have direct associations with
cancer-related worry. Thus, it appears that bivariate associ-
ations between support and cancer-related worry result from
the influence of parent and peer support on self-esteem.

Given prior literature indicating that perceived parent and
peer support has been associated with higher self-esteem and
lower levels of anxiety, worry, and other distress in pediatric
cancer,38–40 and that AYAs perceive support from others an
important tool to scaffold their coping,19,41 the results of the
current analyses were surprising. However, it should be noted
that prior quantitative analyses38,40 did not include young
adults, and one study’s findings were based on the number of
sources of support, rather than a measure of quality of sup-
portive relationships.38 Thus, it is important to consider how
the associations between perceived support, self-esteem, and
cancer-related worry may be different for older AYAs than
for younger adolescents and children.

Table 3. Descriptive Statistics

M SD

Cancer-related worry 14.59 4.38
Self-esteem RSES 23.17 5.19
Self-esteem GSW 3.12 0.43
Parent support 55.79 16.39
Peer support 49.20 14.17

Table 4. Bivariate Correlations

Among Main Measures

Measure 1 2 3 4 5

1. Peer support —
2. Parent support 0.46*** —
3. Self-esteem

(RSES)
-0.47*** -0.58*** —

4. Self-esteem
(GSW)

-0.14 -0.29*** 0.25** —

5. Cancer-related
worry

0.21** 0.23** -0.29*** -0.11 —

*p p 0.05; **p p 0.01; ***p p 0.001.

Table 2. Demographic

and Medical Characteristics

Variable n % M SD Range

Age (years) 152 21.8 2.6 16.2–25.9
Age at diagnosis (years) 145 16.8 1.9 14–20
Time since diagnosis

(months)
145 54.7 24.7 10–120

Time since ending
treatment (months)

111 44.1 24.2 4–100

Gender
Male 89 58.6
Female 63 41.4

Ethnicity
White 132 86.8
Hispanic 11 7.2
Black/African

American
4 2.6

American Indian/
Alaska Native

1 0.7

Asian/Pacific Islander 1 0.7
Multiethnic 3 2.0
Currently a student 106 69.7

Highest education level completeda

Completed high
school

3 6.5

Partial college 10 21.7
Completed 4-year

college
28 60.9

Completed graduate
school

2 4.3

Other training 3 6.5

Currently employedb

Part-time 49 52.7
Full-time 44 47.3

Cancer diagnosis
Lymphomas 52 34.2
Sarcomas 38 25.0
Germ cell tumors 28 18.4
Leukemias 10 6.6
Thyroid cancers 9 5.9
Gynecological

cancers
3 2.0

Brain/central nervous
system

3 2.0

Otherc 9 5.9

Age at diagnosis (years) 145 16.8 1.9 14–20
Time since diagnosis

(months)
145 54.7 24.7 10–120

Time since ending
treatment (months)

111 44.1 24.2 4-100

Type of treatmentd

Chemotherapy 118 77.6
Radiation 65 42.8
Surgery 121 79.6

Multimodal treatment 113 74.3

aIncludes only participants not currently in school.
bIncludes only participants who reported being employed at least

part-time.
cIncludes: breast cancers, neuroblastomas, gastrointestinal can-

cers, head and neck cancers, and liver cancers.
dPatients could endorse more than one type of treatment.
SD, standard deviation.
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These surprising results may be explained by the theory of
reciprocal effects similar to the accumulating effects and
transactional influences proposed by Hankin et al. to con-
ceptualize internalizing symptoms.42 In such a model, par-
ents and peers might provide additional support for AYA
survivors because they perceive them as vulnerable. This
perception of vulnerability could stem from survivors’
medical history43 or from preexisting psychosocial factors,
such as low self-esteem or high anxiety and worry, that
would likely pull for additional support from those around
them.44–46 The additional support would then interact with
cancer-related worry and self-esteem in AYA survivors by
inadvertently signaling that survivors cannot manage cancer-

related challenges independently, creating a reciprocal pat-
tern in which AYAs’ self-esteem lowers and cancer-related
worry increases, thus drawing more support from parents and
peers in a cyclical fashion.

Gender comparisons

Female survivors reported significantly more cancer-
related worry than males, which is consistent with existing
literature about gender differences in cancer-related worry
among young adult survivors.7,21,23 Similarly, our finding
that male and female survivors reported similar levels of at-
tachment to parents is consistent with the extant
literature.25,26

FIG. 1. Main model with relevant medical/demographic covariates: v2(13) = 13.26, p = 0.43; comparative fit in-
dex = 0.997; root mean square error of approximation = 0.01 (90% confidence interval = 0.00–0.08); standardized root mean
square residual = 0.04. — — — —, statistically insignificant associations. *p p 0.05; **p p 0.01; ***p p 0.001. RSES,
Rosenberg Self-Esteem Scale; GSW, Self-Perception Profile for Adolescents—Global Self-Worth.

Table 5. t-Test Comparisons of Main Variables by Gender

Male Female t-Test

M SD M SD T df p-Value

Cancer-related worry 13.94 4.22 15.51 4.49 -2.15 144 0.03
Self-esteem RSES 23.75 5.26 22.39 5.04 1.55 142 0.12
Self-esteem GSW 3.10 0.40 3.13 0.46 -0.43 144 0.67
Parent support 55.34 15.18 56.44 18.10 -0.39 116 0.70
Peer support 49.25 13.40 49.13 15.29 0.05 149 0.96
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The lack of significant gender differences on measures of
self-esteem is inconsistent with prior literature about self-
esteem in healthy AYAs.25,27,28 Perhaps the role of gender in
self-esteem development may be different for AYA cancer
survivors than for healthy peers. There may be aspects of the
cancer experience that could eliminate some of the advan-
tages of being male in a male-dominated society, thus leading
to the development of self-esteem that is not significantly
different compared with female peers.

Also in contradiction to expectations, male and female
survivors reported similar levels of peer support. Existing
literature indicates that, at least in healthy AYA populations,
females report higher levels of peer support than males.25,26

Qualitative analyses of AYA cancer survivors’ perceptions of
support throughout their cancer trajectories indicate that
females are more likely to report feeling abandoned by their
friends during treatment than males.19 Perhaps the close
female friendships reported by healthy AYAs are more
challenged by the cancer experience than male survivors’
friendships, thus balancing out male and female survivors’
perceptions of support from peers.

Study limitations

Due to sample size limitations, some potentially relevant
covariates, such as diagnosis and treatment, could not be
examined. Similarly, some variables could not be controlled
given the sample’s homogeneity; the sample was largely
White, highly educated, and employed. Additionally, the
cancer-related worry scale was not subjected to the rigorous
psychometric evaluation necessary for formal scale devel-
opment. However, it demonstrated adequate reliability, and
its similarity to a recent psychometrically validated scale
offers preliminary support for the face validity of the mea-
sure.7 Finally, this was a cross-sectional study, which limits
ability to make causal attributions. Future research should
consider the inclusion of data about gender identity and
sexual orientation, as these variables may affect stress and
adjustment to cancer.

Clinical implications and future directions

The relationships among perceived support, cancer-
related worry, and self-esteem in AYA cancer survivors are
likely complex and reciprocal. It is possible that extra
support from parents and peers (whether offered because
the survivor presents with low self-esteem and high cancer-
related worry or simply because the AYA is viewed as
vulnerable as a result of having had cancer) contributes to
lower self-esteem and higher cancer-related worry as a
result of a lower sense of self-efficacy and lower perceived
resilience (i.e., the capacity to adapt to challenges),47 which
then cyclically pulls for further support from parents and
peers. Given the lack of understanding about these rela-
tionships, it is important to examine parents’ and peers’
perceptions of survivors’ vulnerability and associated
supportive behaviors in the context of self-esteem and
cancer-related worry. Future research should explore
survivors’ self-perceptions regarding self-efficacy and resi-
lience as related to self-esteem, parent and peer relationships,
and cancer-related worry. It is also important to continue to
examine these variables as they relate to health behavior.

AYAs with cancer and AYA cancer survivors would likely
benefit from interventions to maintain and/or bolster self-
esteem. Peer support programs in which AYAs with cancer
and AYA cancer survivors can interact with peers who also
have cancer may provide support that is unique from that
provided by healthy peers. Interaction with peers with cancer
could potentially support the development of self-esteem by
fostering relationships with peers who have a shared cancer
experience, sharing tips for connecting with healthy peers,
etc.48–51 It is notable that AYAs with low self-esteem and low
self-efficacy have been found to gain more from such peer
support programs than peers with higher self-esteem and
self-efficacy.52

AYAs with cancer and AYA cancer survivors may also
benefit from targeted interventions to teach problem solving
and develop skills relevant to managing cancer-related con-
cerns.53 A recent multicenter randomized controlled trial is
assessing the efficacy and feasibility of an online cognitive
behavioral group intervention for AYA cancer survivors.54

While the outcome data for this program has yet to be pub-
lished, such interventions have the potential to help AYAs
develop confidence that they can manage cancer-related is-
sues and cope with cancer-related worries. Decreasing
cancer-related worry, whether by targeting it directly or
through possible mediating variables, such as self-esteem,
could lower the risk of anxiety, depression, and risky health
behaviors.12,13,15–17

Moving forward, it is important to clarify the roles of
parent support, peer support, self-esteem, and other related
factors in the development of cancer-related worry and rel-
evant health behaviors. Such clarification will help to identify
survivors who are at risk of developing high levels of cancer-
related worry and better understand and build upon the
mechanisms underlying effective interventions. Finally, it is
crucial to focus efforts on dissemination of interventions that
prove effective in fostering self-esteem and mitigating the
development of high cancer-related worry.

Institutional Review Board Statement

This study was approved by the Institutional Review Board
at Memorial Sloan Kettering Cancer Center.

Disclaimers

These data were collected at Memorial Sloan Kettering
Cancer Center where Dr. G.A.M. and Dr. J.S.F. were previ-
ously affiliated. These data were digitally presented as a
poster at the 2020 Society of Pediatric Psychology Annual
Conference (SPPAC).

Acknowledgments

The authors would like to thank William Chaplin, PhD for
his feedback on the statistical methods of this project, and
Melissa Alderfer, PhD for her feedback on the article.

Author Disclosure Statement

No competing financial interests exist.

214 MCDONNELL ET AL.

D
ow

nl
oa

de
d 

by
 G

eo
rg

et
ow

n 
U

ni
ve

rs
ity

 M
ed

ic
al

 C
en

te
r 

fr
om

 w
w

w
.li

eb
er

tp
ub

.c
om

 a
t 0

9/
27

/2
1.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 



Funding Information

This work was supported by the American Cancer Society
(grant number MRSG-07-165-01-CPPB to J.S.F.), and the
National Cancer Institute at the National Institutes of Health
(grant 5T32CA00946-32 supporting G.A.M., PI: Jamie S.
Ostroff).

References

1. U.S. Cancer Statistics Working Group. U.S. Cancer statis-
tics data visualizations tool, based on November 2018
submission data (1999–2016): U.S. Department of Health
and Human Services, Centers for Disease Control and
Prevention and National Cancer Institute; 2019. Accessed
April 23, 2020 from: www.cdc.gov/cancer/dataviz

2. Bleyer A. Latest estimates of survival rates of the 24 most
common cancers in adolescent and young adult Americans.
J Adolesc Young Adult Oncol. 2011;1(1):37–42.

3. Arnett JJ. Emerging adulthood: a theory of development
from the late teens through the twenties. Am Psychol. 2000;
55(5):469–80.

4. Erikson EH. Identity and the life cycle. New York: Inter-
national Universities Press; 1959.

5. Barnett M, McDonnell G, DeRosa A, et al. Psychosocial
outcomes and interventions among cancer survivors diag-
nosed during adolescence and young adulthood (AYA): a
systematic review. J Cancer Surviv. 2016;10(5):814–31.

6. McDonnell GA, Pope AW, Schuler TA, Ford JS. The re-
lationship between worry and posttraumatic growth in aya
cancer survivors. Psychooncology. 2018;27(9):2155–64.

7. Wang R, Syed IA, Nathan PC, et al. Exploring cancer
worry in adolescent and young adult survivors of childhood
cancers. J Adolesc Young Adult Oncol. 2015;4(4):192–9.

8. D’Agostino NM, Edelstein K. Psychosocial challenges and
resource needs of young adult cancer survivors: implica-
tions for program development. J Psychosoc Oncol. 2013;
31(6):585–600.

9. Gorman JR, Usita PM, Madlensky L, Pierce JP. Young
breast cancer survivors: their perspectives on treatment
decisions and fertility concerns. Cancer Nurs. 2011;34(1):
32–40.

10. Hølge-Hazelton B, Timm HU, Graugaard C, et al. ‘‘Perhaps
I will die young.’’ fears and worries regarding disease and
death among danish adolescents and young adults with
cancer. A mixed method study. Support Care Cancer. 2016;
24(11):4727–37.

11. Keim-Malpass J, Baernholdt M, Erickson JM, et al. Blog-
ging through cancer: young women’s persistent problems
shared online. Cancer Nurs. 2013;36(2):163–72.

12. Cox CL, McLaughlin RA, Steen BD, Hudson MM. Pre-
dicting and modifying substance use in childhood cancer
survivors: application of a conceptual model. Oncol Nurs
Forum. 2006;33(1):51–60.

13. Cox CL, Montgomery M, Rai SN, et al. Supporting breast
self-examination in female childhood cancer survivors: a
secondary analysis of a behavioral intervention. Oncol Nurs
Forum. 2008;35(3):423–30.

14. Paxton RJ, Jones LW, Rosoff PM, et al. Associations be-
tween leisure-time physical activity and health-related
quality of life among adolescent and adult survivors of
childhood cancers. Psychooncology. 2010;19(9):997–1003.

15. Deimling GT, Bowman KF, Sterns S, et al. Cancer-related
health worries and psychological distress among older

adult, long-term cancer survivors. Psychooncology. 2006;
15(4):306–20.

16. Hall DL, Jimenez RB, Perez GK, et al. Fear of cancer
recurrence: a model examination of physical symptoms,
emotional distress, and health behavior change. J Oncol
Pract. 2019;15(9):e787–97.

17. McDonnell GA, Brinkman TM, Wang M, et al. Cancer-
related worry among adult survivors of childhood cancer.
American Psychosocial Oncology Society Annual Con-
ference, Portland, OR, 2020.

18. Decker CL. Social support and adolescent cancer survivors:
a review of the literature. Psychooncology. 2007;16(1):
1–11.

19. McDonnell GA, Shuk E, Ford JS. A qualitative study of
adolescent and young adult cancer survivors’ perceptions of
family and peer support. J Health Psychol. 2020;25(5):
713–26.

20. Harter S. The construction of the self: developmental and so-
ciocultural foundations. New York: The Guilford Press, 2012.

21. Langeveld NE, Grootenhuis MA, Voute PA, et al.
Quality of life, self-esteem and worries in young adult
survivors of childhood cancer. Psychooncology. 2004;
13(12):867–81.

22. von Essen L, Enskär K, Kreuger A, et al. Self-esteem,
depression and anxiety among swedish children and ado-
lescents on and off cancer treatment. Acta Paediatr. 2000;
89(2):229–36.

23. Zebrack BJ, Chesler M. Health-related worries, self-image,
and life outlooks of long-term survivors of childhood
cancer. Health Soc Work. 2001;26(4):245–56.

24. Burke RJ, Weir T. Sex differences in adolescent life stress,
social support, and well-being. J Psychol. 1978;98(2d
Half):277–88.

25. O’Koon J. Attachment to parents and peers in late adoles-
cence and their relationship with self-image. Adolescence.
1997;32(126):471–82.

26. Raja SN, McGee R, Stanton WR. Perceived attachments to
parents and peers and psychological well-being in adoles-
cence. J Youth Adolesc. 1992;21(4):471–85.

27. Bleidorn W, Arslan RC, Denissen JJA, et al. Age and
gender differences in self-esteem- a cross-cultural window.
J Pers Soc Psychol. 2016;111(3):369–410.

28. Kling KC, Hyde JS, Showers CJ, Buswell BN. Gender
differences in self-esteem: a meta-analysis. Psychol Bull.
1999;125(4):470–500.

29. Rosenberg M. Society and adolescent self-image. Revised
ed. Middletown, CT: Wesleyan University Press; 1989.

30. Harter S. Manual for the self-perception profile for ado-
lescents. Denver, CO: University of Denver, 1988.

31. Hagborg WJ. The Rosenberg self-esteem scale and Harter’s
self-perception profile for adolescents: a concurrent validity
study. Psychol Sch. 1993;30(2):132–6.

32. Armsden GC, Greenberg MT. The inventory of parent and
peer attachment: individual differences and their relation-
ship to psychological well-being in adolescence. J Youth
Adolesc. 1987;16:427–54.

33. Kline RB. Principles and practice of structural equation
modeling. 4th ed. New York: The Guilford Press; 2016.

34. Hu LT, Bentler PM. Cutoff criteria for fit indexes in co-
variance structure analysis: conventional criteria versus
new alternatives. Struct Equ Model. 1999;6(1):1–55.

35. Martens MP. The use of structural equation modeling in
counseling psychology research. J Couns Psychol. 2005;
33(3):269–98.

AYA CANCER: WORRY, SELF-ESTEEM, AND SUPPORT 215

D
ow

nl
oa

de
d 

by
 G

eo
rg

et
ow

n 
U

ni
ve

rs
ity

 M
ed

ic
al

 C
en

te
r 

fr
om

 w
w

w
.li

eb
er

tp
ub

.c
om

 a
t 0

9/
27

/2
1.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 

http://www.cdc.gov/cancer/dataviz


36. Weston R, Gore PA. A brief guide to structural equation
modeling. J Couns Psychol. 2006;34(5):719–51.

37. Harter S. Self-perception profile for adolescents: manual and
questionnaires. Denver, CO: University of Denver, 2012.

38. Last BF, van Veldhuizen AM. Information about diagnosis
and prognosis related to anxiety and depression in children
with cancer aged 8–16 years. Eur J Cancer. 1996;32A(2):
290–4.

39. Rait DS, Ostroff JS, Smith K, et al. Lives in a balance:
perceived family functioning and the psychosocial adjust-
ment of adolescent cancer survivors. Fam Process. 1992;
31(4):383–97.

40. Stern M, Norman SL, Zevon MA. Adolescents with cancer:
self-image and perceived social support as indexes of ad-
aptation. J Adolesc Res. 1993;8(1):124–42.

41. Kent EE, Parry C, Montoya MJ, et al. ‘‘You’re too young
for this’’: adolescent and young adults’ perspectives on
cancer survivorship. J Psychosoc Oncol. 2012;30(2):260–79.

42. Hankin BL, Stone L, Wright PA. Corumination, interpersonal
stress generation, and internalizing symptoms: accumulating
effects and transactional influences in a multiwave study of
adolescents. Dev Psychopathol. 2010;22:217–35.

43. Green M, Solnit AJ. Reactions to the threatened loss of a
child: a vulnerable child syndrome. Pediatric management
of the dying child, part III. Pediatrics. 1964;34:58–66.

44. Klein T, Pope AW, Getahun E, Thompson J. Mothers’ re-
flections on raising a child with a craniofacial anomaly.
Cleft Palate Craniofac J. 2006;43(5):590–7.

45. LaFrenière PJ, Dumas JE. A transactional analysis of early
childhood anxiety and social withdrawal. Dev Psycho-
pathol. 1992;4(3):385–402.

46. Pope AW, Tillman K, Snyder HT. Parenting stress in in-
fancy and psychsocial adjustment in toddlerhood: a longi-
tudinal study of children with craniofacial anomalies. Cleft
Palate Craniofac J. 2005;42(5):556–9.

47. Masten AS. Resilience theory and research on children and
families: past, present, and promise. J Fam Theory Rev.
2018;10(1):12–31.

48. Adler NE, Page A. Cancer care for the whole patient:
meeting psychosocial health needs. Washington, D.C.:
National Academies Press, 2008.

49. Elad P, Yagil Y, Cohen LH, Meller I. A jeep trip with
young adult cancer survivors: lessons to be learned. Sup-
port Care Cancer. 2003;11(4):201–6.

50. Roberts C, Piper L, Denny J, Cuddeback G. A support
group intervention to facilitate young adults’ adjustment to
cancer. Health Soc Work. 1997;22(2):133–41.

51. Zebrack BJ, Oeffinger K, Hou P, Kaplan S. Advocacy skills
training for young adult cancer survivors: the young adult
survivors conference at camp m�ak-a-dream. Support Care
Cancer. 2006;14(7):779–82.

52. Helgeson VS, Lepore SJ, Eton DT. Moderators of the
benefits of psychoeducational interventions for men with
prostate cancer. Health Psychol. 2006;25(3):348–54.

53. Sansom-Daly UM, Peate M, Wakefield CE, et al. A sys-
tematic review of psychological interventions for adoles-
cents and young adults living with chronic illness. Health
Psychol. 2012;31(3):380–93.

54. Sansom-Daly UM, Wakefield CE, Bryant RA, et al. Online
group-based cognitive-behavioural therapy for adolescents
and young adults after cancer treatment: a multicenter
randomised controlled trial of recapture life-AYA. BMC
Cancer. 2012;12:339–50.

Address correspondence to:
Glynnis A. McDonnell, PhD

Center for Healthcare Delivery Science
Nemours/Alfred I. duPont Hospital for Children

1600 Rockland Road
RC-1, Suite 160

Wilmington, DE 19803
USA

Email: glynnis.mcdonnell@nemours.org

216 MCDONNELL ET AL.

D
ow

nl
oa

de
d 

by
 G

eo
rg

et
ow

n 
U

ni
ve

rs
ity

 M
ed

ic
al

 C
en

te
r 

fr
om

 w
w

w
.li

eb
er

tp
ub

.c
om

 a
t 0

9/
27

/2
1.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 


