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Abstract

Background: Retinoblastoma is the most common intraocular childhood cancer and is typically
diagnosed in young children. With increasing number of survivors and improved medical
outcomes, long-term psychosocial impacts need to be explored. Thus, the current study sought

to assess functioning in school-aged survivors of retinoblastoma.

Procedure: Sixty-nine survivors of retinoblastoma underwent a one-time evaluation of
psychosocial functioning. Survivors (Mage=10.89 years, SD=1.07 years; 49.3% male; 56.5%
unilateral disease) and parents completed measures of quality of life (QoL; PedsQL) and
emotional, behavioral, and social functioning (PROMIS Pediatric Profile, BASC-2 parent report).
Demographic and medical variables were also obtained.

Results: On the whole, both survivors and caregivers indicated QoL and behavioral and
emotional health within the typical range of functioning. Survivors reported better physical QoL
compared to both parent report and a national healthy comparison sample, whereas caregivers
reported that survivors experienced lower social, school, and physical QoL than a healthy
comparison. Regarding behavioral and emotional health, survivors indicated more anxiety than
a nationally representative sample. Parents of female survivors endorsed lower adaptive scores
than parents of male survivors.

Conclusions: Results indicated that survivors of retinoblastoma reported QoL and behavioral
and emotional health within normal limits, although parents appear to perceive greater impairment
across several assessed domains. Understanding both survivor- and parent-report remains
important for this population. Future research should explore psychosocial functioning of these
survivors as they transition to adolescence and early adulthood given the increased independence
and behavioral and emotional concerns during these developmental periods.
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This study was accepted for poster presentation at the 2021 Virtual Society of Pediatric Psychology Annual Conference (April 8-10,
2021).



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Morse et al.

Keywords

Page 2

retinoblastoma; psychosocial outcomes; quality of life; pediatric childhood survivors

Retinoblastoma is the most common intraocular tumor of childhood, affecting
approximately 8,000 children worldwide each year.! In the United States, 200-300 new
cases are diagnosed annually.2 The disease primarily impacts young children, with most
cases occurring before five years of age; average age of onset in the United States is two
years.23 Survival rates currently exceed 95% in the United States and other developed
countries.} As advances in medicine have improved survival rates, more long-term survivors
are at risk of treatment-related medical and psychological morbidities, including visual
deficits, cosmetic deformities, other health conditions, and impairments in mental health
functioning.*% Medical efforts to maximize ocular salvage and preserve vision could allay
some of these long-term consequences and positively impact long-term quality of life

(QoL).°

Extant literature has focused largely on the visual, physical, and neurocognitive outcomes of
retinoblastoma diagnosis and treatment.”-19 While medical outcomes and long-term medical
risks are well documented,’-911 |ess is known about long-term psychosocial outcomes.

As more children with retinoblastoma are surviving, understanding the impact of their
disease on their QoL and psychosocial functioning is crucial. In one study of adult
survivors, over one-third of the sample reported that their illness experience continued

to impact their life “a lot” in adulthood.12 In another study of adult survivors, over

half of the sample perceived restrictions in their daily life as a result of their prior

iliness experience.13 Not surprisingly, adult survivors who experienced bilateral disease or
complete blindness reported worse vision-targeted QoL.° In contrast, more general QoL may
be less compromised. For example, Ford and colleagues? found that adult survivors were
less likely to report depression, somatization, and global problems than a control sample.
Certain childhood experiences, such as bullying, may serve as specific risk factors for later
perceived impairments in QoL.%

Results of studies examining QoL in childhood survivors of retinoblastoma are variable. In
some studies, survivors'4-15 and parents'6-17 reported lower QoL than controls. However,
another study found that parent and child reports differed significantly, with parents
reporting much poorer QoL for their child, and survivors themselves indicating good QoL
comparable to controls.18 Variable findings from these past studies likely relate to multiple
factors, such as severity of disease, types of treatments received, use of parent versus

child report, and age of the sample. Specifically, some evidence suggests that younger
survivors1®18 and those with normal visual acuity8 report better QoL, whereas survivors
with more motor problems may experience worse QoL.17 Lastly, disease laterality has been
examined as a predictor of QoL. Ford and colleagues* found that survivors who experienced
bilateral disease were more likely than those with unilateral disease to be unmarried, have
a lower income, and have a history of special education; however, the two groups did not
differ in mental health functioning or post-traumatic stress symptoms. In fact, survivors
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of bilateral disease reported significantly more post-traumatic growth than survivors of
unilateral disease.*

Taken together, the existing literature highlights variability in ratings of QoL among
survivors of retinoblastoma. Additionally, long-term psychosocial functioning of survivors
remains unclear. Previous research found that the first onset of psychiatric disorders
typically occurs in childhood and adolescence,® making childhood a particularly critical
timepoint to consider. Additional factors that may impact survivors’ functioning including
enucleation status and respondent type (e.g., self versus proxy report) are also less studied
in the literature. To address limitations in past studies, the current study aimed to examine
the psychosocial functioning and QoL of a sample of survivors of retinoblastoma who were
approximately 10 years of age. Measures were obtained from both survivors and parents,
and demographic and medical variables were explored as predictors of outcomes.

Materials and Methods

Participants

Measures

Participants included children who were treated for retinoblastoma on an institutional
treatment protocol. As part of their enrollment, patients participated in a protocol evaluation
of psychosacial functioning. The protocol was approved by the Institutional Review Board
and consent/assent was provided at the time of diagnosis and again at the age 10 assessment.
Sixty-nine survivors of retinoblastoma, and a caregiver, completed measures as part of this
evaluation (Mage=10.89 years, SD=1.07 years; 49.3% male; 56.5% unilateral disease). On
average, participants were diagnosed with retinoblastoma 9.37 years prior to the evaluation
(range 6.5-12 years since diagnosis). See Table 1 for demographic and medical information.

QoL—The Pediatric Quality of Life Inventory (PedsQL)2%-21 was administered to both
participants and their caregivers to assess QoL. The PedsQL has 23 questions distributed

in the physical, emotional, social, and school dimensions, with the latter three scales
comprising the psychosocial health domain. A 5-point Likert scale is utilized across both
forms, and items are reverse scored and linearly transformed to a 0-100 scale with higher
scores indicating better QoL. Although it is at present unclear what scores may be normative
for young survivors of retinoblastoma, research has identified means and standard deviations
for healthy, chronically ill, and acutely ill children across the total and scale scores,
respectively by both self- and parent-proxy report.2! Both the PedsQL child and caregiver
reports demonstrated excellent internal consistency reliability for the four identified scales
(i.e., physical, emotional, social, school).2! The present study utilized scores from physical,
emotional, social, and school dimensions of the PedsQL.

Behavioral and Emotional Health—Retinoblastoma survivors completed the PROMIS
Pediatric Profile,22-23 a self-report measure of internalizing and externalizing symptoms.
The PROMIS includes 49 items assessing anxiety, depression, fatigue, peer relations, and
pain; corresponding T-Scores are provided for each of these five domains. Although T-scores
may be theoretically interpreted relative to a normal distribution with a mean of 50 and
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a standard deviation of 10, recent research has utilized nationally representative data to
establish cut-points for child and proxy reports on the PROMIS.24 Higher scores on the
PROMIS are indicative of more problems in the respective domain. The current study
utilized scores from three key domains of the PROMIS: anxiety, depressive symptoms, and
peer relationships.

Parents of retinoblastoma survivors completed the second edition of the Behavior
Assessment System for Children (BASC-2),2° a broad-band assessment of children’s
behavioral and emotional functioning. On the BASC-2, T-scores are provided

for both clinical scales (Hyperactivity, Aggression, Conduct Problems, Anxiety,
Depression, Somatization, Atypicality, Withdrawal, Attention Problems) and adaptive
scales (Adaptability, Social Skills, Leadership, Activities of Daily Living, Functional
Communication). Additionally, scoring yields T-Scores for composite scales (Externalizing
Problems, Internalizing Problems, Behavioral Symptoms Index, Adaptive Skills). Higher
scores are indicative of more problems for scores on the clinical scales of the BASC-2,
whereas lower scores are indicative of greater difficulties for the adaptive scales. For the
clinical scales, T-scores less than or equal to 60 indicate functioning in the average range.
T-scores between 61 and 70 indicate domains that are at-risk for difficulties and scores 71
and above indicate clinically significant concerns for clinical scales. In contrast, T-Scores
between 31 and 40 indicate at-risk concerns for adaptive scales on the BASC-2, and those
scores 30 or below suggest clinically significant concerns within a given adaptive scale. For
the current study, only the four composite scales were used in analyses.

Data Analytic Plan

Results
QoL

Independent samples t-tests were utilized to analyze mean differences in QoL scores (social,
emotional, school, physical) by respondent (survivor, caregiver), laterality (unilateral,
bilateral), enucleation status (yes, no), and sex (male, female). One-sample t-tests were

used to assess mean differences between QoL as reported by survivors and caregivers in the
current sample and previously established normative scores among healthy children.

Survivors’ scores on key behavioral and emotional health outcomes (anxiety, depression,
peer relations) were compared to normative cut-points from a nationally representative
sample. Independent samples t-tests were also used to test mean differences in key areas of
survivor-reported behavioral and emotional health (anxiety, depression, peer relations) and
caregiver-reported behavioral and emotional health (internalizing symptoms, externalizing
symptoms, behavioral symptoms, adaptive behavior) by laterality, enucleation status, and
Sex.

Generally, both survivors and caregivers reported QoL within normal limits across domains
of day-to-day functioning. There were no significant differences between parent-proxy and
child self-report for social, emotional, and school functioning domains. However, patient-
reported physical QoL (M=89.23, SD=13.39) was significantly higher than caregiver-
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reported physical QoL (M=81.49, SD=22.42), {133)=-2.43, p<0.05; see Figure 1. No other
differences in patient and caregiver reported QoL were observed across domains.

With respect to disease laterality, there were no differences in ratings of QoL from
patients with unilateral versus bilateral diagnoses across the social ({65)=0.48), emotional
(464)=-0.71), school (464)=-1.18), or physical functioning ({65)=-1.49) domains.
Similarly, there were no differences by laterality in caregiver ratings of QoL across

social (466)=0.73), emotional ({66)=0.37), school ({66)=0.04), or physical functioning
(466)=-1.80) domains.

Given the influence of enucleation on vision-related QoL in the extant literature, the impact
of enucleation status on broad domains of QoL as assessed by the PedsQL was examined.
There was no difference in scores of survivors who underwent enucleation versus those who
did not on social ({64)=-1.84), emotional ({63)=-1.96), school ({63)=-1.02), or physical
functioning (464)=-1.06). Similarly, there was no difference in QoL scores reported by
parents of survivors of retinoblastoma with or without enucleation across assessed domains
including social (£65)=-1.13), emotional (£65)=-1.17), school ({65)=-0.32), or physical
functioning (#465)=-0.56).

In order to assess any differences by sex, QoL scores of male and female survivors were
examined. Male and female survivors of retinoblastoma did not differ in their ratings

of social (65)=.26), emotional ({64)=1.50), school ({64)=.74), or physical functioning
(#65)=-1.13). Parents’ ratings of QoL for male and female survivors did not differ across
assessed domains of social (4{66)=0.98), emotional ({66)=1.38), school (466)=.18), or
physical functioning (466)=-0.79). See Table 2 for a summary of QoL ratings by caregiver,
laterality, enucleation status, and sex.

Both survivors’ and caregivers’ reported QoL scores domains were also compared to
normative scores among healthy children (Table 3).21 Survivor report was significantly
higher than normative scores for healthy children for the physical domain of QoL
(466)=2.95, p<.01), but no differences between scores were observed for the social
(466)=-1.99), emotional ({65)=-0.98), or school ({65)=—-0.95) domains. In contrast,
caregiver proxy-report was significantly lower than normative proxy scores for healthy
children on the social (467)=-2.97, p<0.01), school ({67)=-2.65, p<0.05, and physical
(467)=-2.88, p<0.01) domains of QoL. Caregiver report was not significantly different than
proxy comparison scores for emotional QoL, {67)=-1.18.

Behavioral and Emotional Health

Survivor Report—Survivors of retinoblastoma rated their behavioral and emotional health
symptoms in the average range of functioning across assessed domains. Results of the
PROMIS indicate that patient-reported behavioral and emotional health symptoms were
above the nationally established median value for the PROMIS24 with respect to anxiety
(M=46.46, SD=11.82; {65)=3.07, p<0.01), but were no different than the median value for
depression ({63)=-1.61) or peer relations ({64)=-.20). Results are summarized in Table 4.
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Analyses of disease laterality indicated that unilateral versus bilateral disease did not have
an effect on survivors’ ratings of anxiety (464)=0.10), depression (£61)=-0.55), or peer
relations (62)=1.88). Comparison of survivors who underwent enucleation versus those
who did not revealed that anxiety (464)=0.45), depression (#61)=0.66), and peer relations
(462)=-1.99) did not differ by enucleation status. Similarly, male and female survivors

of retinoblastoma did not report significantly different anxiety ({64)=-1.7), depression
(461)=-1.52), or peer relations ({62)=-0.22) scores. Mean scores for each group are
summarized in Table 5.

Parent Report—~Parents generally reported behavioral and emotional health symptoms

in the average range of functioning for survivors as measured by the BASC-2.

Specifically, internalizing symptoms (M=50.75, SD=11.71), externalizing symptoms
(M=46.82, SD=9.28), behavioral problems (M=48.84, SD=9.66), and adaptive skills
(M=50.40, SD=9.64) were consistent with normative expectation. However, 19 (28.36%)
parents rated their children as having elevated internalizing problems, although only 3
(4.48%) parents reported internalizing scores in the clinically significant range. Even fewer
parents (/7=6; 8.96%) rated their children as having elevated externalizing behaviors, with
half of those parents endorsing clinically significant externalizing concerns in their children
(m=3; 4.48%). Nine (13.43%) parents endorsed symptoms that produced elevations on the
behavioral symptoms scale. Of these nine parents, 4 (5.97%) reported that behavior of their
children fell within the clinically significant range. Similarly, 9 (13.43%) parents rated the
adaptive skills of their children in either the at-risk or clinical range on the BASC-2, with 3
(4.48%) parents endorsing concerns in the clinical range.

Disease laterality was examined to determine whether parents of survivors with unilateral
versus bilateral retinoblastoma endorsed different rates of behavioral and emotional health
symptoms. Results indicated no differences in reports from parents of children with
unilateral versus bilateral disease for assessed domains of internalizing (#65)=-0.40),
externalizing (465)=0.02), behavioral ({65)=-0.71), or adaptive skills ({65)=0.68).
Similarly, parents of children with and without enucleation did not differ in reports

of internalizing problems ({64)=1.68), externalizing problems ({64)=-0.63), behavioral
symptoms (464)=0.41), or adaptive skills ({64)=-0.01).

Sex was also examined to assess any differences in reports of behavioral and emotional
health between parents of male and female survivors of retinoblastoma. Parents of females
reported lower adaptive scores (M=47.85, SD=8.30) than parents of males (M=52.88,
S5D=10.31), {65)=2.20, p=0.03. Specifically, parents of female survivors of retinoblastoma
reported more concerns related to adaptive behavior (e.g., adjusts well to changes in family
plans, attends to issues of personal safety, communicates clearly, will speak up if the
situation calls for it),2° although the mean still falls within the average range of functioning.
Parents of male and female survivors of retinoblastoma did not differ in their reports of
internalizing problems (465)=-2.08), externalizing problems ({65)=-0.99), or behavioral
symptoms (465=-1.49). A summary of parent-reported behavioral and emotional health
scores by laterality, enucleation status, and sex is provided in Table 5.
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Discussion

The present study examined both QoL and broad behavioral and emotional symptoms
among school-aged survivors of retinoblastoma. The findings add to the existing literature
base in characterizing and describing key elements of psychosocial functioning among
this population. Generally, survivors reported positive QoL within assessed domains of
social, emotional, school, and physical functioning, with survivor-reported physical QoL
significantly higher than established norms among healthy children. In contrast to survivor
report, caregivers reported that their children experienced significantly lower social, school,
and physical QoL than a normative sample of parents of healthy children. Interestingly,
patients reported greater physical QoL than caregivers, although both patient and caregiver
ratings indicated QoL within normal limits. This finding may be reflective of parents’
potential lingering overprotection aimed at shielding any further ocular damage and is
consistent with previous research that survivors report better perceptions of QoL than
caregivers.18 It follows that parents who experience lingering concerns or worry about
potential further damage may feel their children are less capable physically, thus reporting
lower QoL related to physical functioning.

Patient- and caregiver-reported behavioral and emotional health symptoms fell within
expectations across domains as well. While survivors in the current study indicated greater
concerns related to anxiety compared to the median value from a nationally representative
sample, it is important to qualify that the mean value of patients’ anxiety scores fell within
the average range and was not indicative of elevated anxiety symptoms. The current findings
are consistent with previous research that adolescent cancer survivors report psychosocial
functioning within normative outcomes, 26 and suggest that children with retinoblastoma are
also resilient in post-treatment functioning.

Notably, parents of female survivors of retinoblastoma reported lower adaptive scores

than parents of males. This finding contrasts previous research on parent-rated adaptive
functioning of children who are survivors of brain tumors, which indicate no significant
gender differences in perceived adaptive functioning.2” Although the current finding is a
statistically significant difference, it is likely not a clinically significant difference, especially
considering average scores were well within normal limits for both sexes. Previous research
has found that girls are more likely than boys to assist with household chores, childcare,
and related tasks.28 It may be the case that parents of girls have higher expectations within
this domain, and that girls are tasked with assisting in key areas of adaptive behavior within
a household (e.g., sibling care, additional chores), leading parents in turn to provide more
stringent ratings of girls within this domain. Future research could continue to examine
adaptive skills among survivors of retinoblastoma to further explore and clarify nuances
within this finding.

For all assessed domains within both QoL and behavioral and emotional symptoms, there
were no differences by disease laterality or enucleation status. This may indicate that school-
age survivors of retinoblastoma are a resilient group and have been able to avoid long-term
psychosocial impact. Given that retinoblastoma diagnosis typically occurs in the first years
of life and survivors in this sample were, on average, nearly a decade post-diagnosis, it

Pediatr Blood Cancer. Author manuscript; available in PMC 2024 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Morse et al.

Page 8

may be the case that young age at diagnosis and treatment helps to mitigate the impact of
disease-related insult. Survivors may feel that they have grown up knowing what life is like
post-diagnosis and treatment, and consequently may have appropriate, longstanding coping
skills in place.

Current findings have several implications for clinical practice. Given the observed
difference between survivor- and parent-reported functioning across several domains, it is
important to continue to consider both patients’ and parents’ perspectives of functioning.
Indeed, previous research has established that parent proxy reports are often discrepant from
survivor reports, so understanding both perspectives is crucial.2® Additionally, although
findings suggest overall resilience among survivors, a small percentage of parents did
endorse clinically significant behavioral and emotional health concerns. Providers should
continue to assess behavioral and emotional health during routine follow-up screenings and
provide appropriate resources or referrals for those survivors who are experiencing elevated
concerns.

Although the current study contributes to the existing literature of long-term functioning
among survivors of retinoblastoma, it is not without limitations. First, it is possible that the
PedsQL was not sensitive enough to detect any differences in vision-related QoL across
assessed domains (e.g., laterality, enucleation status, sex). Previous research has utilized
vision-specific measures of QoL among survivors of retinoblastoma,® and a more targeted
measure may prove more useful than broad domains such as physical QoL. Additionally,
the current study was cross-sectional, which limits the ability to understand survivors’
psychosocial functioning over time.

Research should continue to examine adjustment to help understand long-term psychosocial
effects of retinoblastoma on survivors’ functioning. The current sample included school-
age survivors and previous research has examined outcomes of adult survivors of
retinoblastoma.12 In order to fully understand the impact, however significant, of this
disease on survivors’ functioning, it is critical to continue to study this population. It would
be beneficial to better understand psychosocial functioning among adolescent survivors

of retinoblastoma, as this is a crucial period in which perceived QoL may decline, and
behavioral and emotional health symptoms may increase. Additionally, adolescence is a time
period in which body image tends to become much more salient and dissatisfaction with
body image often increases for both sexes.3% Recent research also points to a global increase
in adolescent mental health concerns, particularly within internalizing problems.3! As such,
continuing to follow survivors of retinoblastoma through adolescence and early adulthood
to monitor psychosocial outcomes and QoL is merited. Should such survivors continue to
show resilience in these domains, perhaps research could seek to better understand factors
contributing to such resilience.

Abbreviations Key

QoL quality of life

HRQoL Health-related quality of life
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Figure 1. Mean survivor and caregiver scores across domains of QoL
Note. Survivors reported significantly greater physical QoL than caregivers. There were no

significant differences between survivor- and caregiver-reported social, emotional, or school

QoL.
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Table 1.

Demographic and medical characteristics

Range (M, SD) / N(%)

Age (years) 8.67 —13.00 (10.89, 1.07)
Gender
Male 34 (49.3)
Female 35(50.7)
Race/Ethnicity
White/Caucasian 43 (62.3)
African American 16 (23.2)
Multiracial 4 (5.8)
Other 5(7.2)
Diagnosis
Bilateral 30 (43.5)
Unilateral 39 (56.5)
Age at diagnosis (years) 0.3-5.94 (1.51, 1.37)

Time off treatment (years) 6.5-12.1(9.37, 1.15)
Enucleation Status

Yes 49 (71.0)

No 20 (29.0)
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Table 2.
Summary of QoL scores
Social Emotional School Physical

Respondent

Survivor 82.22 (21.44) 78.67 (18.51) 76.36 (19.46) 89.23 (13.38)

Caregiver 84.85(18.63) 79.93 (18.87) 79.76 (17.78) 81.49 (22.42)
Survivor Report Social Emotional School Physical
Laterality

Unilateral 83.30 (21.27) 77.24(20.12) 73.95(21.47) 87.18 (14.55)

Bilateral 80.71(21.97) 80.54 (16.24) 79.46 (16.15) 92.08 (11.20)
Enucleation Status

Yes 75.50 (23.39) 81.30 (18.27) 77.83(20.62) 90.23 (13.14)

No 85.08 (20.14) 72.50(18.03) 73.00 (16.50) 86.88 (14.00)
Sex

Male 82.90 (20.58) 81.91(21.10) 78.10(16.42) 87.41 (14.84)

Female 81.52 (22.59) 75.17 (14.89) 74.53(22.37) 91.10(12.08)
Caregiver Report Social Emotional School Physical
Laterality

Unilateral 86.28 (18.16) 80.00 (19.47) 79.84 (16.89) 73.34 (25.34)

Bilateral 82.93(19.39) 79.83 (18.61) 79.66 (19.22) 87.07 (16.57)
Enucleation Status

Yes 86.25(17.52) 82.12(19.32) 80.70 (17.21) 82.37 (22.34)

No 81.50 (21.16) 74.69 (17.45) 77.50 (19.36)  79.38 (23.28)
Sex

Male 87.12 (17.28) 83.18(18.87) 80.15(17.96) 79.27 (26.16)

Female 82.71(19.83) 76.86 (18.81) 79.39 (17.86) 83.57 (18.35)

All scores are listed as M (SD)
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Comparison of QoL scores by respondent to healthy comparison norms2!

Table 3.

M (SD) Health)'/v'(igg)parison w(r?wr;)?et P

Survivor Report

Social 82.22 (21.44) 87.42 (17.18) -1.99  0.051

Emotional 78.67 (18.51) 80.86 (19.64) -.98 0.33

School 76.36 (19.46) 78.63 (20.53) -95 0.35

Physical 89.23 (13.38) 84.41 (17.26) 2.95 <.01
Caregiver Report

Social 84.85 (18.63) 91.56 (14.20) 297 <001

Emotional 79.93 (18.87) 82.64 (17.54) -1.18 242

School 79.76 (17.78) 85.47 (17.61) -2.65 <.05

Physical 81.49 (22.42) 89.32 (16.35) -288 <001
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Table 4.

Comparison of PROMIS scores to nationally representative median scores?4

M(SD)  Median sa%%?ét p
Domain
Anxiety 46.46 (11.82) 42.0 3.07 <0.01
Depression 43.13 (9.21) 45.0 -1.61 0.11
Peer Relations  47.71 (11.72) 48.0 -.201 0.84
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