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Abstract

Symptom distress and decreased quality of life (QOL) among children with cancer are well documented. Research is emerging
on the child’s voice in QOL-symptom reports, but existing QOL questionnaires are burdensome and objective biologic markers
are lacking. We examined children’s symptoms and QOL from parent and child perspectives and compared the results to one
biologic marker (body posture). A cross-sectional secondary analysis of prospective data from children receiving creative arts
therapy explored potential associations among demographics with and between QOL measures (PedsQL, Faces Scale, posture).
Children (n = 98) ranged in age from 3-17 years (M = 7.8) and were in the first year of cancer treatment. No significant
associations were found among the child’s sex, race/ethnicity, socioeconomic status (SES), or distance from hospital and total
PedsQL. Older age was associated with worse total PedsQL, pain, nausea, worry, and posture (all ps < .05). Greater worry
(B = 0.51) and worse posture (3 = 0.41) were the QOL variables most strongly correlated with older age. Poorer posture
was associated with worse child PedsQL (total score, nausea, treatment anxiety, cognitive) and parent PedsQL (pain, nausea).
Worse scores on the Faces Scale, PedsQL, and posture were all correlated (rs = .21 - .39, all ps < .05). Interventions to
improve QOL could target nausea, worry, and older patients. Accuracy and interpretation of symptom distress in children is
problematic. The Faces Scale and posture may be suitable, readily obtained measures of QOL in pediatric oncology that hold

promise.
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Abstract

Symptom distress and decreased quality of life (QOL) among children with cancer are well documented.
Research is emerging on the child’s voice in QOL-symptom reports, but existing QOL questionnaires are
burdensome and objective biologic markers are lacking. We examined children’s symptoms and QOL from
parent and child perspectives and compared the results to one biologic marker (body posture). A cross-
sectional secondary analysis of prospective data from children receiving creative arts therapy explored po-
tential associations among demographics with and between QOL measures (PedsQL, Faces Scale, posture).
Children (n = 98) ranged in age from 3-17 years (M = 7.8) and were in the first year of cancer treatment.
No significant associations were found among the child’s sex, race/ethnicity, socioeconomic status (SES), or
distance from hospital and total PedsQL. Older age was associated with worse total PedsQL, pain, nausea,
worry, and posture (all ps < .05). Greater worry (B = 0.51) and worse posture (3 = 0.41) were the QOL
variables most strongly correlated with older age. Poorer posture was associated with worse child PedsQL
(total score, nausea, treatment anxiety, cognitive) and parent PedsQL (pain, nausea). Worse scores on the
Faces Scale, PedsQL, and posture were all correlated (rs = .21 - .39, all ps < .05). Interventions to improve
QOL could target nausea, worry, and older patients. Accuracy and interpretation of symptom distress in
children is problematic. The Faces Scale and posture may be suitable, readily obtained measures of QOL in
pediatric oncology that hold promise.

Introduction

Symptom distress and decreased quality of life (QOL) has been well documented among children with cancer,*

but little is known regarding the demographic characteristics that could be targeted for interventions. The
few studies in the literature examining demographic differences in the QOL of children with cancer are
limited to children with leukemia,?* children with advanced cancer,®% and survivors of childhood cancer.”
Although the results are mixed, it appears that female gender and younger age are related to worse QOL,
and older age is associated with more nausea.?>7 Thus, we sought to examine sex, race/ethnicity, age, and
socio-economic (SES) differences in QOL in children in the first year of treatment for any type of cancer.
We used questionnaires and a novel objective biologic measure to examine QOL.

QOL is usually measured with questionnaires in children with cancer. This practice is inherently limited by
subjectivity, age, and developmental stage. An objective measure could reduce the time and possible distress
associated with questionnaires and more efficiently and accurately determine the outcomes of interventions
to improve QOL.%? Systematic review of standing posture measured as thoracic kyphosis shows promise as a
marker of QOL (manuscript under review). Indeed, posture has been studied in survivors of pediatric cancer



as an outcome variable of neurologic injury, but not for overall QOL.'%!! In terms of the variables that may
affect posture, studies have examined adults and healthy children. Posture did not differ by sex in older
adults with kyphosis,'? but did differ by age' and sex in healthy children;'#''® however this relationship has
not been examined in children with cancer.

Disparities in SES, race, and ethnicity can no longer be ignored in health care research. New work is emerging
on the association of financial burden with worse QOL in children newly diagnosed with cancer,'® children
undergoing stem cell transplant,'” children with advanced cancer,%!® and children who have completed cancer
therapy.!® In our data set, education level of parent and zip code were included as surrogate variables for
SES.?° Race and ethnicity have been studied as predictors of overall survival in various pediatric cancers,?!-22
QOL of children with leukemia,?? experiences in end-of-life care,?* and QOL of childhood cancer survivors.2’
Less is known of SES as a predictor of QOL in children in early treatment for any type of cancer.

Finally, although the Faces Scale for pain?® has been validated to measure nausea,?” fatigue,?® and anxiety,?’
it is not known if it can be used as a surrogate for global QOL.

To evaluate the inter-relationships of demographic variables, measures of QOL, and posture, a cross-sectional
secondary analysis of a study including 100 children with cancer was completed to inform potential targets
for future intervention studies. An exploratory analysis was also used to query the data for potential
relationships between posture, the Faces Scale, and the PedsQL Cancer scales.

Methods

A secondary analysis was conducted to examine the associations of a) baseline QOL, Faces, and posture
with age, sex, race, SES, geographic location; and b) baseline posture, Faces, and PedsQL Cancer scales
with each other.

Research Aims and Hypotheses

We aimed to examine associations of demographic variables with QOL in children with cancer. We predicted
that sex and age differences existed in the QOL (PedsQL, Faces Scale, posture) of these children during
cancer treatment. Race, ethnicity, education level, and zip code (urban/rural) “distance” differences also
were predicted to be present in this population. We hypothesized that younger age would be associated
with more erect posture and that sex differences existed in posture in children receiving cancer treatment.
Additionally, we aimed to explore the correlations of the Faces Scale, Posture, and the PedsQL with each
other and predicted that happier faces, higher QOL and more erect posture would all be correlated.

Population and Sample

The original longitudinal prospective study examined the QOL of children with cancer receiving Creative
Arts Therapy (CAT) and was conducted at a large pediatric cancer center in the western United States
treating approximately 250 new oncology patients annually. The study was approved by the university’s
Institutional Review Board and the cancer center’s Protocol Review and Monitoring System. About half of
the new patients each year were anticipated to fit the inclusion criteria. Eligibility criteria for inclusion in
the original study were a) English-speaking oncology patients (due to the use of published study tools), b)
ages 3 to 18 years, and c) currently receiving chemotherapy. Patients who had previously attended two or
more CAT sessions were excluded.

Eligible patients were identified by the study team. The study was explained to the patient/family, and
the principal investigator (PI) or the research assistant obtained informed consent from the caregiver and
informed assent from children over 7 years of age. Further details of the original study are reported elsewhere
(manuscript under review).

Instrumentation

The data set previously entered in Research Electronic Data Capture system (REDCap)33! was used
to examine cross-sectional relationships between demographic variables and study outcomes at baseline.



Variables included QOL questionnaires, the Faces Scale, as well as physical posture measurements with an
inclinometer. Demographic data included in the data base were sex, age, race/ethnicity, type of cancer, type
of cancer treatment, educational level of parents, and zip code.

PedsQL 3.0 Cancer Module

The PedsQL 3.0 Cancer Module evolved from the PedsQL 4.0 Generic Core Scale.?? The instrument em-
ploys a Parent-Proxy Report for ages 2-18 years and a companion Child Self-Report for children aged 5
years and older. The scores range from 0 to 100 with a larger score indicating better QOL. Validity and
reliability testing for both the Core Scale and Cancer Module have been extensive. The Cancer Module
is a 27-item instrument that includes 8 subscales (pain and hurt, nausea, procedural anxiety, treatment
anxiety, worry, cognitive problems, perceived physical appearance, and communication). The instruments
have been successfully employed in several studies of children with cancer.?3-3% The PedsQL has been shown
to be the most responsive to change when compared with other measures of QOL for children undergoing
chemotherapy.36-37

Faces Scale

The Faces Scale has been used for evaluating emotional responses to pain in children 3-17 years old. It
is a 1-page form with 9 faces in order from “happy” to “upset” with numerical values given to each face.
The order of the faces was consistently affirmed by 200 children over 5 years regardless of age, gender, or
health status, and the tool has been integrated as a routine measure for management of acute, recurrent,
and chronic pain.2%3% Although this scale has been used for emotional response to pain, in this study it was
also considered an appropriate measure for children’s emotional response to discomfort and anxiety in the
cancer center.

Posture Measure

A manual inclinometer was used to measure thoracic kyphosis or standing posture. Reliability and validity
of inclinometers have been well documented. Intra- and inter-rater reliability (ICC 0.93-0.97 with 95% CI
0.88-0.99) was confirmed in subjects with and without symptoms and found measurements of less than 1.7
degrees should be considered measurement error.3%-4! Validity was supported by change with intervention,
and the inclinometer showed good agreement with the gold standard of Cobb angle (r = 0.86), x-rays (ICC
0.89, p < 0.001), as well as the photogrammetric technique.*? A larger posture angle or score indicates worse
posture, and is also hypothesized to indicate greater emotional distress.

Data Analysis

SPSS version 27 (Armonk NY: IBM Corporation) was used for all analyses.*> The data were examined for
missingness, normal distribution, and sufficient variance. Pearson correlations were used to assess relation-
ships between normally distributed variables, and Spearman correlations were used as confirmation when one
or more of the variables had a distribution that approached non-normality. Linear regressions with ANOVA
were used to assess the strength of relationships when initial bivariate screening showed a significant correla-
tion. T -tests were used to examine differences between groups based on dichotomous demographic variables.
An alpha level of .05 was used as the criterion for statistical significance in all tests. Due to the exploratory
and cross-sectional nature of this study, we did not correct for inflated Type I error when performing multiple
tests. Results therefore should be regarded as preliminary and as an indicator that a particular relationship
merits further study.

Results

At study entry, 98 records were usable out of the 100 participants who consented for the study. The Faces
Scale was completed by all participants (100%) and the posture measure had a completion rate of 68%. The
child report PedsQL had more missing data (59 complete out of 98 participants = 60%) and was slightly more
skewed than the parent proxy PedsQL (95 participants completed = 97%). The data set was first examined
with descriptive analysis to confirm normality, which revealed approximately normal distributions for most



variables. Only the child report PedsQL subscales of pain, appearance, worry, and treatment anxiety had
a skew / SE grew > 2.0, but these results were still in the 2-3 range, and therefore approximately normally
distributed. The child report had a floor effect but no outliers on the high end; therefore, we used parametric
tests for the primary analysis, with follow-up nonparametric tests as a sensitivity analysis whenever slight
levels of non-normality might have affected the results. Missing data were < 10% of the total and were
handled by case-wise deletion. Although the child report PedsQL had more missing data, only one item was
not missing at random (communication) and because of the low rate of missingness this likely did not bias
our results. Reliability in this study was acceptable with Cronbach’s o > .90 on all subscales. Descriptive
summary data can be viewed in Table 1.

Demographic Variables Associated with QOL

There were no differences between males and females on any of the measures or subscales except for the
child PedsQL cognitive changes scale, p = .03. Older age was significantly correlated with worse scores on
the total parent PedsQL and the subscales of nausea, worry, appearance, and communication (Table 2). For
the child PedsQL, older age was not correlated with the total score, but was correlated with worse scores on
the subscales of pain, nausea, and worry (p s < .05). Age was not correlated with the Faces Scale. Race and
ethnicity were only correlated with the parent PedsQL cognitive scale (p = .007). SES (parent’s highest level
of education) was not correlated with either the parent or child PedsQL total or subscale scores. Neither
race/ethnicity nor SES were correlated with the Faces Scale or posture. Distance from the hospital in miles
was not correlated with any of the measures.

The significant associations found between age and QOL measures were then further examined using linear
regression. On the parent report PedsQL, there were small to medium effect sizes for the relationships
between age and the total score (F 193 = 7.73,p = .007, standardized B = 0.28), nausea (F 193 = 15.71,
p < .001, standardized B = 0.38), appearance (F 1g93= 15.91, p < .001, standardized B = 0.38), and
communication (F 193 = 4.72, p = .03, standardized p = 0.22). There was also a medium effect size for
the relationship between age and worry (F' 1,93 = 32.17, p < .001, standardized B = 0.51). The child report
PedsQL also showed small effect sizes for the relationships between age and pain (F 157 = 6.05, p = .02,
standardized B = 0.31), nausea (F 1 57= 6.78, p = .01, standardized f = 0.33), and a medium effect size for
the relationship between age and worry (F 157 = 19.32, p < .001, standardized g = 0.50). Age also had a
moderate effect on posture (F 1,65 = 13.41, p = .001, standardizedf = 0.41).

Comparisons of QOL Measures

Table 3 shows small to medium effect sizes for the relationships between the three QOL measures. For the
parent PedsQL, posture was only correlated with the subscales of pain and nausea. In contrast, the child
PedsQL was correlated with the total score, nausea, treatment anxiety, and cognitive scales. On the parent
PedsQL, the Faces Scale was correlated with the total score, pain, worry, and appearance. For the child
PedsQL, the Faces Scale was also correlated with the total score, pain, and cognitive scales. Posture and
the Faces Scale were positively correlated.

Discussion

These findings confirm our hypothesis that age differences exist in QOL. Older children reported worse quality
of life, which is clinically seen with adolescents tolerating cancer treatment worse than toddlers. Our findings
contrast with two studies, one in children with leukemia,? and in children with advanced cancer,® in which
younger children had worse reported QOL. In the study of children with leukemia, perhaps this difference
was related to a younger age range in the study, or because leukemia is more common in young children,
whereas our study examined children with all cancer diagnoses. Compared to the findings in the study of
children with advanced cancer, our study’s findings may reflect higher symptom burden in adolescents in the
first year of chemotherapy due to treatment toxicity.

Older children also had less erect posture, which is confirmed by the literature and fits with clinical ob-
servations that young children sit and stand straighter than adolescents. However, our hypothesis that



sex differences exist in posture was not confirmed and differs from published literature. Further study is
warranted to explore whether sex differences truly exist in posture.

Pain and nausea are the most prevalent distressing symptoms reported by children with cancer.’4* We also
found that age had a moderate relationship with pain and nausea and therefore both should be targeted
for symptom management especially in older children. Potential strategies that may appeal to adolescents
include integrative modalities that have been shown to improve both pain and nausea in children with
cancer. 4546

In our study, worry had the strongest relationship with age. This suggests the need for improved treatment
to address anxiety through medication management and cognitive behavioral interventions,*” particularly
for older children. Integrative modalities such as aromatherapy or acupuncture also are known to have
usefulness in children with cancer and may be better tolerated in adolescents.*®

We did not find any other demographic associations with QOL, posture, or Faces Scale scores, which diverged
from our hypotheses and from the literature. Other studies have found that girls report worse QOL, but our
results showed no differences between girls and boys on either the subjective or the objective QOL measures.
Although disparities for minorities have also been reported in QOL for children with cancer, we did not find
any differences based on race or ethnicity. However, we collapsed the racial and ethnic subsets into a single
dichotomous “minority status” variable due to sample size limitations, a data analysis strategy that could
mask results for specific races if these exist.

We found moderately strong relationships between posture, PedsQL, and the Faces Scale, which confirm the
idea that all three of these metrics are related to a single underlying construct, QOL. These findings suggest
that children who report that they feel better, also stand up straighter, and pick a happier face on the scale.
Posture was particularly related to the more physical aspects of the PedsQL such as pain and nausea, which
is consistent with the theory of embodiment in which the body stature reflects symptoms and emotions.*
Children’s report of pain had the strongest relationship with the Faces Scale, which aligns with the original
intent of the Faces Scale for pain assessment.?® However, the total PedsQL scores for both child and parent
report also had moderate relationships with the Faces Scale, a finding that supports further study of this
simple tool as a way to measure global QOL in children with cancer.

Likewise, posture and the Faces Scale were moderately related and thus both measures show promise as
simple methods to reflect the overall sense of how a child with cancer is feeling. If these relationships can
be confirmed and shown to be responsive to change over time, posture and the simplified Faces Scale could
potentially be used as surrogates for the more time-consuming QOL questionnaires. Furthermore, the Faces
Scale was the only measure that had 100 percent completion which exemplifies the feasibility of this simplified
measure in children under stress during cancer treatment.

Additionally, the posture measure could represent a biologic and objective technique that would obviate the
subjective limitations of QOL questionnaires.?>®! Posture measures have the added benefit of not causing
increased pain or distress as seen with blood draws or obtaining cerebrospinal fluid. A posture assessment
is even less invasive than obtaining a saliva sample, except the child must feel well enough to stand, which
may have been the reason that this measure had the lowest completion rate in our study (68%). A sitting
posture could also be explored for very sick patients. The posture measure could also obviate the limitations
of other objective systemic biomarkers such as cortisol that are influenced by the cancer or its treatment.

As aretrospective secondary analysis, this study was powered for the original aims and no correction was used
for inflated alpha. Therefore, the current results must be viewed with caution. Although the measures were
previously validated and their psychometric characteristics are generally strong, the subscale for cognition
on the PedsQL may warrant further examination because it was the only subscale that reflected a significant
difference based on sex (parent report) and SES (child report). Selection bias may have existed because
children and their parents who chose to participate in the study may have been more likely to do art or
were perhaps more interested in QOL. Additionally, the ages of children in this study were skewed toward
younger children. Replication of the current results with a larger and more diverse sample of children with



cancer is therefore needed.

This study advances the field of symptom science in children with cancer. By adding to the literature on
demographic associations with QOL, future intervention studies can now target the specific high-risk group
of older children. More in-depth study of the relationship of sex and age with posture in children with cancer
will also further the investigation of posture as a potential biomarker of QOL. The correlation of the Faces
Scale to the PedsQL also supports further study of simplified measures of overall QOL in children with
cancer. A prospective multi-site longitudinal study is warranted to further examine posture as an objective
measure of QOL in children with cancer.
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