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Abstract

Objective The aim of this study was to examine the emotional well-being of pediatric brain

tumor survivors (PBTS) from the perspective of children’s self-reports and parents’ reports relative

to matched comparison peers (COMP) and their parents. It was hypothesized that PBTS would self-

report more depression symptoms, loneliness, and lower self-concept than COMP. We also

hypothesized that mothers and fathers of PBTS would report more internalizing symptoms and

lower total competence for their children. Age and sex effects were examined in exploratory analy-

ses. Methods Families of 187 PBTS and 186 COMP participated across 5 sites. Eligible children

in the PBTS group were 8–15 years of age and 1–5 years post-treatment for a primary intracranial

tumor without progressive disease. COMP were classmates matched for sex, race, and age.

Results PBTS self-reported lower scholastic, athletic, and social competence, but not more

depression, loneliness, or lower global self-worth than COMP. Parents of PBTS reported more

internalizing symptoms and lower total competence than parents of COMP. With few exceptions,

group differences did not vary as a function of child age and sex. Conclusion PBTS reported

diminished self-concept in scholastic, athletic, and social domains, while their parents reported

broader challenges with internalizing symptoms and total competence. Discrepancies between

self-report and parent report require further study to inform targeted interventions for PBTS.

Screening survivors for emotional challenges in follow-up clinic or in school setting may help with

the allocation of psychosocial support and services for PBTS and their families.
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Introduction

Brain tumors account for 26% of childhood cancer
diagnoses, making them the second most common
childhood cancer following acute lymphoblastic leuke-
mia (American Cancer Society, 2019). With advances
in treatment, three out of four children diagnosed with
a malignant brain tumor (all types combined) now
survive 5 or more years after their diagnosis
(American Cancer Society, 2020). While mounting
evidence has consistently shown that pediatric brain
tumor survivors (PBTS) experience difficulties with
peer relationships (Hocking et al., 2015), internalizing
problems have been less consistently documented, and
may reflect variations in reporting sources utilized,
varying attention given to subtypes of internalizing
symptoms (i.e., symptoms of depression, loneliness,
and low self-concept), and reliance on comparison to
instrument norms or control samples of varying qual-
ity or rigor (Fuemmeler et al., 2002). Elevated symp-
toms of depression relative to instrument norms have
been reported for PBTS following treatment in multi-
ple (e.g., Desjardins, Barrera, Schulte et al., 2019) but
not by all studies (Radcliffe et al., 1996). Given well-
documented difficulties with peers (Barrera et al.,
2005; Desjardins, Barrera, Chung et al. 2019; Salley
et al., 2015), it is surprising that published research
has not evaluated whether PBTS self-report more lone-
liness. Loneliness has been studied in children with
other chronic conditions (Maes et al., 2017) although
not all studies find evidence of increases in these feel-
ings (Noll et al., 1996; 2000). In typically developing
children and adolescents, loneliness was associated
with mental health concerns up to 9 years later, with
greater duration of loneliness contributing to more
adverse outcomes (Asher & Paquette, 2003; Loades
et al., 2020). Further examination of loneliness in
PBTS is needed to better understand the impact of
documented survivor’s peer difficulties in school
(Barrera et al., 2005; Hocking et al., 2020; Salley
et al., 2014).

Self-concept is a multi-faceted construct that
includes self-judgement of competency in key domains
(scholastic, social, athletic, physical, and behavioral)
as well as a separate, yet coexisting, assessment of
global self-worth (Harter 1985). Self-concept, along
with self-esteem, have been linked with the develop-
ment of internalizing and externalizing disorders
(Houck et al., 2011; Jaureguizar, 2018; Sukumaran
et al., 2003) in typically developing children. Problems
in in areas of psychosocial adjustment noted for PBTS,
particularly peer relationships and neurocognitive def-
icits (Schulte and Barrera, 2010; Stavinoha et al.,
2018), have the potential to compromise self-concept,
as well as related aspects of emotional well-being,
namely internalizing symptoms and loneliness.
However, research into this critical domain of

psychosocial functioning in PBTS has been scarce to
date, with current findings pointing to specific difficul-
ties for PBTS in scholastic and athletic competence,
compared to instrument normative data (de Ruiter
et al., 2016). Given the notable importance of self-
concept to psychosocial functioning and development,
a better understanding of late effects for PBTS is
needed. Consideration of self-concept alongside other
psychosocial outcomes (e.g., internalizing symptoms,
loneliness), incorporating perspectives of different
informants also represent important contributions to
the existing literature. Moreover, considering these
late effects via a matched comparison peers (COMP)
design provides a more rigorous examination of the
impact of brain tumors and their treatment on well-
being and psychosocial adjustment.

Parents of PBTS consistently indicated concerns
with internalizing symptoms (e.g., Bonner et al., 2008;
Emond et al., 2016; Radcliffe et al., 1996), but
parents’ perceptions of externalizing problems in this
population have been mixed (see Sharkey et al., 2020
for a review). Externalizing problems have not been
well-described for PBTS. Early studies (e.g., Bamford
et al., 1976; Danoff et al., 1982) noted difficulties
with aggression and antisocial behaviors, yet this pat-
tern of results has not been consistently replicated
(Fuemmeler et al., 2002).

Regarding both child self-reports and parent-proxy
reports, the quality of normative data varies widely
and often leads to comparisons with children from a
different ecological niche (i.e., geographic region, and
time period). Siblings differ in age and are subject to
similar family/parenting influences, known to impact
behavior problems and psychosocial adjustment more
broadly. The present study addresses these limitations
by including matched COMP, recruited from the
classroom of PBTS. and matched one-to-one on sex,
race, and closest date of birth. While other studies
have utilized matched comparison groups based on
age (e.g., Phipps et al., 2014), this work utilizes peers
from the same classrooms and communities, which
helps to mitigate cohort effects that can differ with
external societal events. This work also addresses
important gaps in research by including father’s per-
spective and examining loneliness and self-concept in
a multisite sample. Gender and age are consequential
to psychosocial well-being, as related differences have
been reported for a variety of psychosocial outcomes
(e.g., greater peer difficulties for girls; Salley et al.,
2014; greater difficulties for children diagnosed and
treated at a younger age, Reimers et al., 2009).

The primary aim of this study was to compare the
emotional well-being of PBTS and COMPS using
parent report and child self-report to gain a more com-
prehensive understanding of illness and treatment
related impacts across a range of outcomes, including
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internalizing and externalizing problems, multiple
dimensions of self-concept, and loneliness. It was
hypothesized that PBTS would self-report more symp-
toms of depression and loneliness, as well as lower
self-concept across multiple domains. We also
hypothesized that mothers and fathers would report
more concerns about internalizing problems (i.e.,
depression, anxiety, social withdrawal) and lower
child competence relative to COMP. Finally, group
differences between PBTS and COMP as a function of
child age and sex were considered, given their impor-
tance in psychological adjustment.

Methods

General Overview
This study was approved by the IRB at each of the five
collaborating sites. Data collection was conducted in
two phases, with each requiring a separate informed
consent. Phase 1 was a classroom assessment of peer
relationships (Salley et al., 2014), followed by Phase 2
which involved home visits with PBTS, COMP, and
their caregivers (Ach et al., 2013).

Participants and Procedures
PBTS were identified from cancer registries and eligi-
ble for inclusion if they were between the ages of 8
and 15 years, had a history of treatment for a primary
intracranial tumor, and were 1–5 years post-treatment
without disease progression. PBTS were excluded if
they or both of their parents were not fluent in
English, had a pre-existing neurobehavioral disorder
(e.g., neurofibromatosis or tuberous sclerosis), or
received full-time special education. The age range of
8–15 years for selected because of theoretical, empiri-
cal, and practical considerations. First, constructs
evaluated herein have been conceptualized as critical
during this developmental period encompassing child-
hood and adolescence, with important transitions tak-
ing place, for example with respect to self-concept
(Harter, 1985). Second, problems for PBTS during this
period have been previously documented, identifying
this as a developmental window of interest. Finally,
there are a number of important practical considera-
tions, such as these children are in school (2nd to 10th
grades), making our control peer matching feasible.
Importantly, at around age 8 years, children can reli-
ably self-report mood and self-concept (e.g., Harter,
2012; Riley, 2004; Smucker et al., 1986).

Data were first collected in classrooms following
permission from parents of PBTS to contact their
child’s school (see Salley et al, 2014 for Phase 1
details). Classmates of each PBTS were eligible to par-
ticipate with written parental consent, and one was
recruited for the matched COMP group based on simi-
larity to the sex, race, and age of the PBTS. Parents of

PBTS and COMP were contacted and invited to par-
ticipate in a home-based assessment for Phase 2,
including the data reported in this paper. If the first-
choice comparison family declined, the family of the
next most closely matched classmate was contacted.
COMP were excluded if they had been treated by a
pediatric sub-specialist in the past 6 months.

Measures
Demographic Characteristics
Caregivers reported socio-demographic characteristics
of their family, including occupation and highest level
of education completed. Occupations were numeri-
cally rated based on the Revised Duncan Scale scores
of occupational prestige (Entwisle & Astone, 1994).
Race and ethnicity were self-reported by caregivers
using U.S. Census categories. Age at diagnosis and
dates of treatment were extracted from the medical
record.

Child Depression Inventory
The Child Depression Inventory (CDI), a 27-item scale
that is a widely used self-report measure of depression
(past 2 weeks) for children and adolescents, aged 7-
17 years old (Kovacs, 1992). The CDI addresses cogni-
tive, affective, and behavioral signs of depression.
Each item consists of three statements varying in
severity (i.e., “I feel like crying . . . every day, many
days, once in a while”) with scores of 0–2 assigned,
with 2 designating the highest severity statement.
Extensive data support reliability of the CDI for typi-
cally developing children (a ¼ 0.76–0.88) and children
with chronic illness (a ¼ 0.85; Smucker et al., 1986;
Saoji et al., 2019). Cronbach’s a for the current sample
was 0.84.

Self-Perception Profile for Children
The Self-Perception Profile for Children (SPPC) is a
36-item measure assessing the child’s self-perception
in six domains: Global self-worth, Scholastic
Competence, Social Acceptance, Athletic Competence,
Physical Appearance, and Behavioral Conduct
(Harter, 1985). Each item is scored from 1 to 4, where
1 represents low self-concept and 4 represents high
self-concept. Cronbach’s a for the current sample
ranged from 0.77 to 0.83 (mean a ¼ 0.81).

Loneliness and Social Dissatisfaction Questionnaire
The Loneliness and Social Dissatisfaction
Questionnaire (LSDQ) is a 24-item self-report meas-
ure of a child’s loneliness. Each item is rated on a 5-
point Likert-like scale based on how much the state-
ment reflects the child’s experience (i.e. “Do you have
friends at school?”), and these ratings are summed to
produce a total score (Asher et al., 1984). Cronbach’s
a for the current sample was 0.88.
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The Child Behavior Checklist
This widely used parent-report questionnaire
addresses a range of behavior problems and compe-
tence for youth ages 6–18 years (Achenbach, 2009;
Achenbach & Rescorla, 2000). The Child Behavior
Checklist (CBCL) contains 113 behavior problem
items, which rely on a 3-point scale (0—not true; 1—
somewhat/sometimes true; 2—very/often true) pro-
ducing broadband factors for internalizing, externaliz-
ing, and total problems, as well as total competence,
in turn made up of subscales (Tables III and IV).
Analyses were conducted with raw scores, although T-
scores referencing gender norms are included for
descriptive purposes, as recommended (Achenbach,
2009). Broad-band scores were considered “elevated”
above a T-score of 60 (84th percentile). Reliability
and validity of the CBCL has been established, with
adequate criterion-related validity, inter-rater (r rang-
ing from 0.57 to 0.88), and test–retest reliability (r ¼
0.80 s and 0.90 s), as well as internal consistency (a ¼
0.63–0.97; Achenbach & Rescorla, 2000).

Analysis Plan
Descriptive statistics (e.g., M, SD, frequencies) were
conducted for demographic factors and primary varia-
bles of interest. Given that children within the same
classroom were matched on age, gender, and race and
likely to be of similar socioeconomic status (SES),
PBTS were compared to COMP using a repeated
measures mixed model (SAS Proc Mixed) with an
unstructured (for parent data) covariance matrix.
Even though the design implemented in this study is
not longitudinal per se, a repeated measures mixed
model (SAS Proc Mixed) approach with an unstruc-
tured covariance matrix is nonetheless appropriate.
That is, repeated measures methods are not limited to
longitudinal designs, and it can include multiple mem-
bers of a family or matched pairs, and the unstruc-
tured covariance matrix was applicable, requiring
fewer assumptions. Multiple comparison adjustments
were made using the Holm’s step-down procedure
(SAS Proc MultTest) for the pre-specified primary out-
comes. The CDI, LSDQ, and SPPC six subscales were
considered primary child-report outcomes. Three
broadband factors (internalizing, externalizing, total
problems, and total competence) were designated as
primary outcomes. To reduce the number of compari-
sons, narrowband scores on the CBCL were only inter-
preted when significant differences were detected on
broadband factors between PBTS and COMP.
Moderation of group differences in primary outcomes
by child age and sex were also explored via testing the
significance of differences between PBTS and COMP
separately for boys and girls, as well as younger and
older children based on a median split. While age
could be considered a continuous variable for

statistical purposes, the median split was used to keep
the statistical approach similar for age and gender
with respect to the exploratory analyses.

Results

Demographic Information
Of the 187 participating PBTS, average age was
11.29 years (SD¼2.32). Average age at brain tumor
diagnosis was 7.39 years (SD¼ 3.06); average age at
last treatment was 8.26 years (SD¼2.72); and the
average time since diagnosis at recruitment was
3.78 years (SD¼ 1.97). Family demographic variables
reported by caregivers were not significantly different
between PBTS and COMP, except for child ethnicity
(Table I).

Child-Reported Outcomes
PBTS did not self-report more depression, loneliness,
or lower Global Self-Worth than COMP (Table II).
Notably, 10.71% of PBTS and 6.86% of COMP self-
reported scores above the clinical cutoff (>15) on the
CDI. PBTS reported significantly lower scholastic
competence, social acceptance, or athletic competence
than COMP on the SPPC, but no significant differen-
ces for physical appearance or behavioral conduct
(Table II).

Parent-Reported Outcomes (CBCL)
Internalizing Problems
Mothers and fathers reported more internalizing prob-
lems for PBTS than for COMP consistently across all
subscales although for both groups averages fell below
the elevated range (Tables III and IV). For internaliz-
ing problems, 26.9% of fathers and 34.4% of mothers
of PBTS and 12% of fathers and 16.9% of mothers of
COMP reported elevated scores (�60).

Externalizing Problems
Externalizing problems did not differ significantly for
PBTS and COMP (Tables III and IV). However,
14.3% of fathers and 20.6% of mothers of PBTS and
9% of fathers and 14.1% of mothers of COMP
reported elevated scores.

Total Problems
Mothers and fathers reported significantly higher total
problems for PBTS than for COMP. Analyses of sub-
scales not incorporated in internalizing or externaliz-
ing broadband scores (thought, attention, and social
problems) demonstrated significant differences
between PBTS and COMP. Mothers and fathers
reported more concerning thought patterns, attention
difficulties, and social problems for PBTS than COMP
(Tables III and IV). For total problems, 21.0% of
fathers and 28.9% of mothers of PBTS reported total
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problems scores above the elevated range, while

12.0% of fathers and 15.8% of mothers of COMP
reported scores above the elevated range. Again, it

should be noted that averages of both groups across
these broadband scores were below the elevated range
cutoff.

Total Competence
Both mothers and fathers reported significantly lower

levels of total competence for PBTS relative to COMP
(Tables III and IV). Mothers and fathers reported sig-

nificantly less involvement in Activities (i.e., sports,
organizations, hobbies), lower social competence (i.e.,

social interaction, close friendships), and lower school

competence (i.e., academic performance) for PBTS
compared to COMP.

Exploratory Analyses: Age and Sex
Self-Reports
Younger, but not older, PBTS reported significantly

lower scores for scholastic competence relative to
COMP (age-based difference estimate¼0.25

SE¼ 0.10, p¼ .02). Female, but not male, PBTS
reported lower social acceptance, relative to COMP

(sex-based difference estimate¼�0.29, SE¼0.11, p
< .01). For athletic competence, PBTS reported

Table I. Demographic Characteristics of Pediatric Brain Tumor Survivors (PBTS), Classroom Comparison Peers (COMP),
Caregivers of PBTS, and Caregivers of COMP

Characteristic PBTS caregivers COMP caregivers p-Value
(N¼301) (N¼286)

Father agea 41.78 6 6.36 42.84 6 6.52 .19
Mother age 40.33 6 6.24 41.04 6 6.08 .30
Father education 14.29 6 2.64 14.58 6 2.57 .35
Mother education 14.26 6 2.17 14.63 6 2.23 .11
Father occupationb 53.58 6 20.57 55.81 6 20.40 .35
Mother occupationb 40.41 6 22.23 43.66 6 23.62 .17
% Married/partnered 86 89 .10
Child race .21

% White 89 91
% Black 4 6
% Asian 2 2
% other race 5 0

Child Ethnicity .01*
% Non-Hispanic 95 98
% Hispanic 5 2

Number of children living at home 2.44 6 1.01 2.49 6 1.04 .52
Age of target child 11.29 6 2.32 11.26 6 2.29 .90

Note. Plus or minus values are mean 6 standard deviation.
aThe number of fathers in the sample (n¼101–119) is lower than the number of mothers (n¼182–185) because many of the families were

single parent households.
bRevised Duncan scores of occupational prestige. (This measure is an occupation-based measure of SES. Higher scores represent higher

occupational attainment. Mean father scores were indicative of administrative support positions; mean mother scores were indicative of
tradespersons.)

Table II. Comparison of Symptoms of Depression, Loneliness, and Self-Concept for Pediatric Brain Tumor Survivors (PBTS)
and Comparison Peers (COMP)

Outcome PBTS COMP Raw p Holmes’ ES
(N¼ 187) (N¼186)
Estimate 6 SE Estimate 6 SE

Child Depression Inventory
Total score 6.99 6 0.43 6.40 6 0.41 .30 .60 0.10

Self-perception profile
Global self-worth 3.36 6 0.04 3.46 6 0.04 .05 .24 �0.18
Social acceptance 2.94 6 0.05 3.15 6 0.05 <.01* .02 �0.29
Scholastic competence 2.73 6 0.43 3.00 6 0.05 <.01* <.01 �0.38
Athletic competence 2.67 6 0.06 3.02 6 0.05 <.01* <.01 �0.48
Physical appearance 3.08 6 0.05 3.18 6 0.05 .13 .39 �0.14
Behavioral conduct 3.17 6 0.05 3.15 6 0.05 .74 .74 0.03

Loneliness and social dissatisfaction
Total score 30.58 6 0.83 28.86 6 0.67 .10 .39 0.17

Note. ES ¼ effect size; Raw p ¼ p-value for single test; Holmes’ ¼ adjusted p-value for multiple comparisons.
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significantly greater difficulties than COMP overall
(difference estimate¼�0.33 SE¼0.11, p < .01), with
a stronger effect for girls. Age and sex were not signifi-
cant moderators for self-reports of depression or
loneliness.

Parent Reports
Age, but not sex, differences were noted by father
report, with significantly greater total problems on the
CBCL for younger than for older PBTS relative to
COMP (difference estimate¼�8.99, SE¼4.15,
p¼ .03). Sex, but not age, differences were noted by
mother reports, with significantly greater internalizing
problems for female than male PBTS relative to
COMP (difference estimate¼ 3.63, SE¼ 1.40,
p¼ .01), and a stronger effect for total competence

(although this difference with COMP was significant
for boys as well; difference estimate¼�2.09,
SE¼ 0.96, p¼ .03).

Discussion

This research examined the emotional well-being of
PBTS compared to matched COMPs. PBTS did not
report more symptoms of depression, loneliness, or
lower global self-worth than COMPs, while indicating
lower levels of scholastic, social, and athletic self-
concept relative to COMP. Caregivers reported signifi-
cantly more internalizing problems and lower compe-
tence for PBTS relative to COMP. The observed
pattern of results indicated consistency between child
self-report and caregivers’ report of competence, but

Table III. Mother Report of Child Adjustment for Pediatric Brain Tumor Survivors (PBTS) and Comparison Peers (COMP)

Outcome PBTS COMP Raw p Holmes’ ES
Estimate 6 SD Estimate 6 SD

Total problems 53.4 6 10.3 48.9 6 10.5 <.01* <.01 0.37
Internalizing problems 55.4 6 10.6 50.2 6 10.1 <.01* <.01 0.45

Anxious/depressed 56.3 6 7.6 54.3 6 6.1 <.01* .02 0.30
Withdrawn 57.3 6 8.3 54.5 6 5.7 <.01* <.01 0.37
Somatic complaints 59.5 6 8.7 54.9 6 6.3 <.01* <.01 0.57

Externalizing problems 50.3 6 10.5 49.0 6 10.0 0.33 0.33 0.10
Rule-breaking behavior 53.4 6 5.3 53.5 6 5.4 .54 1.00 �0.07
Aggressive behavior 54.4 6 6.9 53.7 6 6.3 .33 1.00 0.10

Other clinical scales
Social problems 57.4 6 8.1 54.1 6 6.0 <.01* <.01 0.48
Thought problems 55.9 6 6.6 54.1 6 5.4 .01* .02 0.28
Attention problems 56.5 6 7.9 54.9 6 7.0 .02* .02 0.24

Total competence 42.8 6 10.7 49.8 6 10.1 <.01* <.01 �0.64
Activities 45.0 6 9.6 49.4 6 9.4 <.01* <.01 �0.43
Social 47.0 6 9.8 50.4 6 9.1 <.01* <.01 �0.25
School 41.2 6 10.1 48.2 6 8.1 <.01* <.01 �0.73

Note. ES ¼ effect size; Raw p ¼ p-value for single test; Holmes’ ¼ adjusted p-value for multiple comparisons.

Table IV. Father Report of Child Adjustment for Pediatric Brain Tumor Survivors (PBTS) and Comparison Peers (COMP)

Outcome PBTS COMP Raw p Holmes’ ES
Estimate 6 SD Estimate 6 SD

Total problems 50.7 6 10.7 45.0 6 10.3 <.01* <.01 0.55
Internalizing problems 52.5 6 10.0 46.2 6 9.3 <.01* <.01 0.59

Anxious/depressed 54.2 6 5.5 52.2 6 4.2 <.01* <.01 0.53
Withdrawn 56.7 6 7.1 53.0 6 4.5 <.01* <.01 0.55
Somatic complaints 55.8 6 6.8 53.2 6 5.4 <.01* <.01 0.41

Externalizing problems 48.0 6 9.9 44.9 6 10.1 0.08 0.17 0.22
Rule-breaking behavior 53.0 6 5.0 52.7 6 4.6 .58 1.00 0.07
Aggressive behavior 53.3 6 5.8 52.3 6 4.4 .17 0.66 0.18

Other clinical scales
Social problems 56.5 6 7.0 52.2 6 4.3 <.01* <.01 0.75
Thought problems 54.9 6 6.2 52.9 6 4.1 <.01* <.01 0.42
Attention problems 56.2 6 7.1 53.5 6 4.8 <.01* <.01 0.47

Total competence 42.4 6 11.4 51.0 6 10.1 <.01* <.01 �0.87
Activities 42.1 6 10.0 48.2 6 9.9 <.01* <.01 �0.68
Social 47.9 6 9.7 51.9 6 8.9 <.01* <.01 �0.34
School 43.6 6 9.6 49.6 6 7.0 <.01* <.01 �0.85

Note. ES ¼ effect size relative to sex-specific SD (standard deviation); Raw p ¼ p-value for single test; Holmes’ ¼ adjusted p-value for multi-

ple comparisons.
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internalizing symptoms and loneliness findings reflect
the need to improve our understanding of discrepan-
cies between child and parent perceptions. In addition,
it appears that younger and female PBTS may face
some greater challenges. Child age and sex-specific
findings, while exploratory and not uniform, point to
potentially important moderation effects that are con-
sistent with the existing literature (Barrera et al.,
2008; Carpentieri et al., 1993; Salley et al., 2014;
Winning et al., 2021).

PBTS did not self-report more symptoms of depres-
sion, loneliness, or lower global self-worth, but they
did report diminished self-concept in specific compe-
tence domains, including lower social, scholastic, and
athletic competence. These findings suggest that PBTS
are aware of some of their challenges, supported by
caregivers’ reports of lower total competence on the
CBCL. Notably, over 20% of fathers and over 25% of
mothers of PBTS reported total problems scores above
the elevated range cutoff—well above the number of
fathers and mothers of COMP. Brain tumor treatment
has demonstrable negative effects on athletic and
scholastic performance, as well as social functioning
(Ullrich & Embry, 2012). Both PBTS and their care-
givers were attuned to these difficulties. Lower self-
reported social competence in this study is consistent
with Hardy et al.’s (2010) findings for PBTS after
completion of therapy, and other previously noted
social difficulties (Hocking et al., 2015). Peer percep-
tions of social difficulties for PBTS have been exam-
ined, with notable incongruities between PBTS self-
and peer-reported peer acceptance (e.g., peer-, but not
PBTS report indicated lower peer acceptance; Salley
et al., 2015).

Although PBTS did not self-report more symptoms
of depression, loneliness, or lower levels of global self-
worth than COMPs, both mothers and fathers
reported significantly more internalizing symptoms.
Although average parent-report scores for internaliz-
ing symptoms in PBTS fell below the clinical cutoff, a
higher proportion of parents reported elevated inter-
nalizing symptoms relative to instrument norms for
PBTS than COMP. There is significant literature not-
ing the lack of agreement between parents and chil-
dren regarding child emotional difficulties (e.g., De
Los Reyes & Kazdin, 2005), and this study provides
another illustration of this discrepancy. However, our
findings stand alone in addressing long-term adjust-
ment of PBTS and observing greater parental concerns
regarding internalizing difficulties in this context
(compared to COMP). Thus, further study of survivor
and parent-report discrepancies in perceptions of child
emotional adjustment is needed. Illness and treatment
parameters (e.g., cognitive effects of brain tumors/
treatment; Stavinoha et al., 2018) could be considered
as contributors to divergence between child and parent

results. It would also be informative to examine fac-
tors shown to increase divergence in the developmen-
tal literature (e.g., parental depression, contributing to
“over-report” of child difficulties; Gartstein et al.,
2009). Parents of PBTS, deeply impacted by their
child’s illness, possibly over-report internalizing diffi-
culties compared to those with no history of severe
child disease (Upton et al., 2008). Alternatively, child
under-reporting, possibly due to unwillingness to
acknowledge some social-emotional challenges (e.g.,
loneliness, depression) or limited awareness could play
a role.

PBTS self-report challenges for themselves in aca-
demics, social, and athletics, but do not report difficul-
ties with loneliness, global self-worth, or depression.
Simultaneously caregivers present with lingering con-
cerns, particularly in the internalizing domain, that
may speak to their continuing hypervigilance with
respect to their child’s wellbeing (Schmitz, 2019). It
could be that PBTS do not endorse greater internaliz-
ing difficulties because of protection afforded by their
developmental stage and cognitive profile. This
response has been described as “hardiness”, possibly
limiting the adverse effects that PBTS experience (Noll
& Kupst, 2007). Whereas parents’ concerns do not
remit when the treatment ends, children do not appear
to dwell on this experience. From the standpoint of
the Process Model of Coping (Lazarus & Folkman,
1984), results observed in this study suggest potential
adaptive appraisal and coping by children.

In summary, PBTS self-reported diminished compe-
tence in domains known to be adversely affected by
brain tumors and/or their treatment (Ullrich &
Embry, 2012); they reported difficulties in social
acceptance, academics, and athletic activities.
Caregiver reports of lowered Total Competence for
PBTS parallel PBTS’ perceptions. Notably, self-reports
of PBTS for depression, loneliness, and global self-
worth did not suggest impairment relative to COMP,
whereas caregivers reported difficulties in related
areas (i.e., overall internalizing problems and their
subsets). This pattern of results suggests resiliency of
PBTS with respect to self-reported internalizing diffi-
culties, despite documented impacts of the illness and
treatment, and is important to recognize.

Although this study addresses important gaps in the
literature, it is not without limitations. First, racial,
ethnic, and cultural homogeneity, as well as the sole
inclusion of English-speaking families in this study,
limits the generalizability of our findings. This limita-
tion, which is common in psychosocial oncology
research, is likely a reflection of racial and ethnic dis-
parities in healthcare, which require greater attention
in their own right. In addition, this study utilized an
“other” category to obtain self-reported race/ethnic-
ity, which is not optimal, conveying minimal
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information (i.e., the participant did not self-identify
as White, Black, or Asian), and a more extensive array
of specific options should be provided in the future. It
is important to note that we examined report of moth-
ers and fathers, and conducted exploratory analyses
comparing boys and girls, which reflects a binary
operationalization of gender, also limiting generaliz-
ability. These definitions need to be expanded going
forward to capture all individuals (e.g., same-sex
parents) and to be inclusive with respect to child gen-
der identity. The median split approach to age-related
analyses warrants mention as well, given that it may
limit the ability to identify moderation by reducing
variance, and could be responsible for a more circum-
scribed set of significant age effects identified herein.

Future work would also benefit from a focus on
medical treatment variables (radiation, surgery, che-
motherapy; see Vannatta et al., 2007) and/or medical
late effects (i.e., vision, hearing, motor, endocrine,
speech, seizures; Turner et al., 2009) to further clarify
possible links between diagnosis and treatments and
psychosocial outcomes. It should also be noted that
scoring above the ‘normal’ range for emotional/behav-
ioral problems does not directly translate to a clinical
diagnosis. Although there is some evidence that semi-
structured interviews do not result in differential rates
of DSM-based diagnoses for children with cancer and
COMP (D’Souza et al., 2019), future directions for
psychosocial work with PBTS could include interview-
based techniques and prevention measures. Despite
these limitations, this is the first study to examine sev-
eral psychosocial late effects for PBTS compared to
carefully matched COMP utilizing both self-report
and parent report.

Clinical implications of this work highlight several
domains of impaired psychosocial functioning, chief
among these being social, athletic, and scholastic com-
petence—areas of agreement between PBTS and
parents. Given that PBTS and parents report social
challenges, these could be the foundation for develop-
ing psychosocial interventions with attention focused
on helping PBTS to fit into their social networks and
develop a sense of greater competence in this domain
(see Willard, 2018 for a review). A traditional
approach to enhancing social competence involves
instruction in social skills (Barrera et al, 2018; Schulte
et al., 2014), despite little evidence of improvement in
social status with peers at school. If the goal is to
improve a child’s social standing in the classroom, an
alternative strategy might be peer-mediated training
(Devine et al., 2016; Kasari et al., 2012). Interventions
could also focus on remediation for scholastic and ath-
letic difficulties, as well as setting appropriate expecta-
tions for performance in these domains.

Parents of PBTS reported elevated symptoms of
depression, anxiety, social withdrawal, and somatic

function compared to parents of COMP. The present
findings suggest a need to monitor internalizing symp-
toms for PBTS (Marchak et al., 2022), potentially pro-
viding treatment and possibly intervening with
parents, who clearly present with lingering concerns
regarding PBTS and may benefit from their own sup-
portive services.
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