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Abstract
Objectives—First, we sought to determine if parents of children with cancer or a brain tumor
had greater stress compared to parents of healthy children, and to evaluate the correlates of stress
among parents of children with cancer or brain tumors. Second, we sought to examine the
relationship between perceived stress and symptoms of stress, and how that relationship may
differ for parents of children with cancer.

Methods—In-person interviewer-assisted surveys were administered to 73 case dyads (children
with cancer or a brain tumor and their parents) and 133 comparison dyads (children without health
problems and their parents from a community sample). Descriptive analyses and multivariable
logistic regressions were performed for case-comparison and case-only analyses to distinguish
correlates of parental stress.

Results—Parents of children with cancer exhibited higher levels of physiological symptoms of
stress than parents of healthy children. Poor sleep quality and greater social stress (negative social
interactions) were significant correlates of increased levels of stress in parents of children with
cancer (odds ratio 4.23, 95% confidence interval 1.15–15.60; and odds ratio 1.07, 95% confidence
interval 1.00–1.14, respectively). A subset of parents reported symptoms of stress but not
perceived stress, and this discordance was more pronounced among cancer caregivers.

Conclusions—Implementation of screening tools that include symptoms of stress may help
clinicians to comprehensively identify parents of children with cancer who are in need of
additional services. Targeted stress-reduction interventions that address sleep quality and negative
social interactions may mitigate the deleterious effects of caregiving, improving the psychosocial
well-being of both parents and children with cancer.
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INTRODUCTION
Treatments and survival rates for childhood cancer have greatly improved in recent years,1

yet survivors of childhood cancer face long-term risks to their health and well-being.2

Because childhood health conditions are major life stressors that affect the health of all
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family members, it is imperative to understand not only the impact of childhood cancer on
the well-being of the child, but also on that of the entire family.

Previous studies comparing parents of children with cancer to those without cancer have
evaluated the downstream health effects of caregiving. Caring for a child with cancer has
been associated with poor health-related quality of life (QOL),3–5 depression,6,7 and
posttraumatic stress symptoms.8–15 Importantly, our previous work has shown that stress is
one pathway through which caring for a child with cancer may influence poor parental
QOL.5 Stress is a process by which exposure to a stressor may lead to the perception of
stress and subsequent physiological responses.16 Measuring how stress is manifested
physiologically and psychologically (ie, measuring “symptoms of stress”) therefore may
more fully capture the extent to which a parent of a child with a serious illness is
experiencing stress.

To our knowledge, little work has evaluated the factors associated with stress among parents
of children with cancer. Evaluating stress, which occurs upstream from and may contribute
to poor health outcomes, can improve our understanding of which caregivers may be at the
greatest risk of declines in health and QOL. Further, to our knowledge, no studies have
evaluated the differences in parental report of perceived stress as compared to symptoms of
stress among parents of children with cancer. Understanding discrepancies in the reporting
of perceived stress and symptoms of stress may aid clinicians in screening, monitoring, and
treating parents, and prevent poor health outcomes among parents of children with serious
health conditions. The aims of our study were therefore 2-fold. First, this study aimed to
determine if parents of children with cancer or a brain tumor had greater parental stress
compared to parents of healthy children, and to evaluate the correlates of stress among
parents of children with cancer or brain tumors. Second, we aimed to examine the
relationship between perceived stress and symptoms of stress, and how that relationship may
differ for parents of children with cancer. Together, the findings from this study will help in
designing effective screening tools and interventions that could prevent the downstream
effects associated with the stress of caring for a child with serious health problems.

METHODS
Study design, population, and data sources

Detailed information about study design and data collection has been published elsewhere
and is briefly described below.5 The parent who was most involved in providing support and
care to the child (defined as biological, step, adoptive, or foster parent, grandparent, or legal
guardian) was recruited into the study.

Participants
Case dyads—Case dyads consisted of parents and their children living with cancer or a
brain tumor (hereafter “cases”). Eligible families were invited to participate by staff at a
local pediatric hematology and oncology clinic if they had an inpatient or outpatient visit, or
attended an advisory board meeting, support group, or survivor reunion. In addition, clinical
staff mailed an invitation letter to eligible families who could not be contacted in person. Of
the 162 case families invited to participate in the study, 26 did not respond to the invitation,
46 declined to participate, 2 were ineligible, and 8 could not be scheduled to participate
before the end of the study period. Eighty families ultimately participated. Of those, 7
surveys were missing data and were removed from this analysis, resulting in a final sample
of 73 cases.
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Comparison dyads—Comparison dyads consisted of healthy children and their parents
(hereafter “comparisons”). Comparisons were selected from 2 community-based research
registries, and their families were mailed an informational letter. Families in which 1 or
more children reported having cancer, a brain tumor, a chronic condition, or an activity
limitation or special healthcare need were excluded from the study. Of the 768 comparison
families invited to participate in the study, 344 responded to the invitation. Of these, 122
declined to participate, 50 were not eligible, and 31 could not be scheduled to participate
within the study timeframe. Ultimately, 141 comparison families participated. Eight
participants were removed from this analysis due to missing data, resulting in a final sample
of 133 comparisons.

Procedures
This study was approved by the Health Sciences Institutional Review Board of the
University of Wisconsin-Madison. Written informed consent was obtained from all
participants, and case parents provided written Health Insurance Portability and
Accountability Act Privacy Rule authorization for abstraction of the child’s medical record.
All participating parents completed an in-person interviewer-assisted survey between
September 2008 and July 2009.

Measures
Outcome measures—The caregivers’ perceptions of stress symptoms in the week before
the initial interview were measured using the 56-item Calgary Symptoms of Stress Inventory
(C-SOSI).17 The C-SOSI has 8 subscales (depression, anger, muscle tension,
cardiopulmonary arousal, sympathetic arousal, neurological/gastrointestinal, cognitive
disorganization, and upper respiratory symptoms) and explores both physiological and
psychological manifestations of stress. Responses are recorded on a 5-point Likert scale
ranging from 0 (never) to 4 (very frequently) and summed across subscales. Internal
consistency for the subscales ranges from 0.80 to 0.92, with an overall Cronbach’s α of 0.95
for cancer patients.17 Higher scores indicate greater symptoms of stress. For the purpose of
the multivariable logistic regression analyses, a trimmed mean of 21.0 was used as the cut
point for the C-SOSI variable for the entire sample, with scores of 21 or higher classified as
“high stress” and scores less than 21 classified as “low stress.” Various cut points for stress
were evaluated as predictors of health-related QOL, as their association has previously been
established,5 and the trimmed mean was selected for the best statistical fit and predictive
value.

Perception of stress over the last month was measured using the 4-item version of the
Perceived Stress Scale (PSS).18 Responses are recorded on a 5-point Likert scale ranging
from 0 (never) to 4 (very often) and summed across the 4 items to provide a total score. An
individual yielding a higher score is considered to perceive more stress. A trimmed mean of
4.0 was used as a cut point for the PSS variable, with scores of 4 or higher classified as
“high perceived stress” and scores less than 4 classified as “low perceived stress,” chosen in
the same fashion as for the C-SOSI variable.

Sociodemographics and health behaviors—Sociodemographic characteristics
included the following: age, gender, marital/partner status (partner/married or no partner/
unmarried), race (white or nonwhite), educational attainment (high school graduate or less,
or GED; vocational college or some college; college degree; or professional or graduate
degree), employment status (full-time work outside the home; part-time work outside of the
home; or not working outside the home), relationship to the child (biological vs adoptive,
foster, or step parent, or grandparent), number of people in the household, and family
income. Parental health behaviors were also examined, including smoking (nonsmokers,
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current smokers, or former smokers); alcohol consumption (nondrinkers, moderate drinkers,
or risky drinkers [8 or more drinks/week for women; 15 or more drinks/week for men]); and
exercise (inactive, active-irregular, or active-regular).

In addition, parents were administered self-reported measures of diet, sleep quality,19 aging-
related diseases, negative life events, and social support and social stress.20 Parent diet for
the past month was collapsed into summary categories: meets national guidelines (at least 5
fruits or vegetables per day and less than 35% of calories from fat) or does not meet national
guidelines. Poor parental sleep quality was defined as scoring greater than 5 on the
Pittsburgh Sleep Quality Index for the month before.19 Body mass indexes and waist-to-hip
ratios were also calculated from measurements of the parents’ height and weight, and waist
and hip circumferences.

Parents reported their child’s age and gender. A trained and licensed clinician abstracted key
diagnosis and treatment information from the child’s medical record, including: type of
cancer (leukemia/lymphoma, central nervous system tumor, or non-central nervous system
tumor), treatment status (active/maintenance treatment or off treatment), time since
diagnosis (time between date of diagnosis and date of interview), types of treatment received
(chemotherapy, radiation, surgery, and/or transplant), having 1 or more complications
during treatment, and having a recurrence of the primary cancer. Parents also reported the
severity of their child’s symptoms during cancer treatment on a 5-point Likert scale, ranging
from 0 (no symptoms) to 4 (very severe symptoms).

Children’s activity limitation status was reported by case parents. Children were considered
to have an activity limitation if they were “limited or prevented in their ability to do the
things most children of the same age can do” because of a medical, behavioral or other
health condition that had lasted or was expected to last for at least 12 months.

Parental report of children’s psychosocial problems was measured by the Columbia
Impairment Scale, an instrument that includes 13 questions about a child’s emotions,
engagement in everyday activities, and ability to get along with others.21

Analytic Approach
Chi-square analyses, t tests, and Kruskal-Wallis tests were used to examine differences in
characteristics by case status. Descriptive statistics were also used to evaluate the frequency
distribution of clinical characteristics among children with cancer.

Multivariable logistic regressions were conducted among cases and comparisons to evaluate
the association between case-comparison status and symptoms of stress, controlling for
other factors. Parsimonious models were constructed using logistic regression and a manual,
forward, stepwise selection procedure. Specifically, single covariates that were statistically
significant (P ≤ 0.05) or impacted the stress point estimate for case status (|change in
estimate| ≥ 10%) were included in the final models. Age and gender were included in the
models a priori. Multivariable logistic regression analyses were also conducted to evaluate
the correlates of stress in case parents only. Parsimonious models were constructed as
described above. Finally, 3-way cross-tabulations and correlation analyses were carried out
to examine the relationship between perceived stress and symptoms of stress by case status.
For the cross-tabulations, the PSS and C-SOSI were dichotomized at their cut points, as
described above; for the correlation analysis, the PSS and C-SOSI were used as continuous
variables.
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In order to examine if the findings held among those who were no longer receiving active or
maintenance treatment, all analyses were also conducted restricting the case sample to
parents of children who were off treatment.

RESULTS
The final sample included 73 cases and 133 comparisons (Table 1). Several important
differences were identified between case and comparison parents. Case parents were
significantly younger, less educated, of lower income, more likely to be current smokers and
have poor sleep quality, and less likely to engage in regular exercise. Case parents also
reported less social support and more negative life events and were more likely to report
high stress than comparison parents.

Children with cancer or a brain tumor were 10 years old, on average, and slightly more than
half were boys. Nearly half of the children’s diagnoses were leukemia or lymphoma, and
almost two-thirds of the children had been diagnosed in the last 5 years. Approximately 40%
were receiving active or maintenance treatment. Most children (almost 90%) had received
chemotherapy, while about 50% had received surgery, nearly 22% had received
radiotherapy, and less than 9% had received a transplant. Many children received more than
one type of treatment. Three-quarters of the children had experienced 1 or more treatment
complications, and 12% experienced a recurrence of their cancer. The parent-reported
severity of the child’s symptoms during treatment averaged 2.6, or moderate to severe
symptoms. Finally, more than half of children had an activity limitation, while 17.8% of
children reported psychosocial problems.

Figure 1 shows the unadjusted symptoms of stress among cases and comparisons. Overall,
case parents had significantly higher levels of stress than comparisons (P < 0.0001), and
significantly higher scores for all C-SOSI subscales. Cases reported the greatest absolute
difference from comparisons on the C-SOSI scale in the categories of muscle tension (8.23
vs 3.45), depression (5.37 vs 1.38), sympathetic arousal (7.86 vs 4.53), and anger (6.85 vs
4.10). They also reported more cardiopulmonary arousal (1.53 vs 0.38), upper respiratory
symptoms (3.44 vs 2.29), cognitive disorganization (2.64 vs 1.59), and neurological/
gastrointestinal symptoms (1.36 vs 0.41).

As seen in Table 2, multivariable analysis showed that case parents were significantly more
likely to report high symptoms of stress, controlling for confounders. Parents who were
white, met national dietary guidelines, reported poor sleep quality, had more social stress
(negative social interactions), or had more negative life events were more likely to have high
stress than their counterparts, while those with more social support were less likely to have
high levels of stress. Among cases only, parents with poor sleep quality and greater social
stress had an increased odds of elevated stress (Table 2). Total social support and negative
life events were of borderline statistical significance. Other parental sociodemographic
factors and child clinical and diagnostic characteristics were tested in the model, but they did
not affect these results and therefore were not retained in the final model.

Figure 2 includes a scatter plot and bar charts of responses from PSS and C-SOSI, by case
status. The PSS and C-SOSI were more highly correlated in cases than comparisons
(Pearson’s correlation 0.66 vs 0.49, respectively). As seen in the bar charts, most
participants reported concordant levels of perceived stress and symptoms of stress (ie,
among those who reported high perceived stress, most cases and comparisons also reported
high symptoms of stress, and among those who reported low perceived stress, most cases
and comparisons also reported low symptoms of stress). However, 44.0% of cases reporting
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low perceived stress also reported discordantly high symptoms of stress, compared to only
24.4% of comparisons.

When the case sample was restricted to parents of children who were not currently receiving
treatment, these findings remained but were somewhat attenuated. Parents of children who
were not receiving treatment had greater stress than parents of healthy children (odds ratio
4.13, 95% confidence interval 1.61–10.59). Among cases, only the estimate for poor sleep
quality remained elevated (odds ratio 2.74, 95% confidence interval 0.64–11.73; data not
shown), although this finding was not statistically significant, likely as a result of the small
sample size. The PSS and C-SOSI were also slightly more highly correlated among those
whose children were not receiving treatment (Pearson’s correlation 0.52) than among
comparisons, and discordance was found among 35.3% of these parents (data not shown).

DISCUSSION
To our knowledge, this is the first study to show that parents of children with cancer or brain
tumors are significantly more likely to report high symptoms of stress than parents of
healthy children. Poor sleep quality and negative social interactions were significantly
associated with increased levels of stress in both parents of children with cancer and healthy
children. Notably, some parents who reported low perceived stress also reported
experiencing high symptoms of stress, underscoring the importance of measuring both
perceived and physiological symptoms of stress.

Poor parental sleep quality and social stress (ie, negative social interactions) were identified
as strong correlates of high levels of stress for parents of children with and without cancer.
Although this study could not evaluate the directionality of these associations, which may be
even cyclic, these factors may prove to be important for reducing levels of stress among
parental caregivers. Parents of children with cancer commonly report sleep disturbances 22

and are more likely to experience sleep problems compared with their noncaregiving
counterparts.23 Interventions focused on sleep behavior are feasible and may improve sleep
quality in caregivers; 24–26 such interventions should be tested among parents of children
with cancer or chronic conditions. Negative social interactions may also contribute to stress
and lead to worse parental health and greater anxiety and depression.27 Preventing or
reducing such interactions may also be an important avenue for improving symptoms of
stress in parents of children with cancer.

Importantly, this study identified discrepancies in how parents report their stress. We
observed an important subset of parents who reported high symptoms of stress but
discordantly low levels of perceived stress. This discrepancy was more pronounced among
parents of children with cancer compared with parents of healthy children. Parents of
children with cancer may be underreporting their levels of perceived stress. This
phenomenon may be a result of parents engaging in the caregiver role (ie, being strong for
the family) or because of adaptation to stress. Nevertheless, measurement of symptoms of
stress reveals that many of these parents are physiologically affected by stress.

This study has important implications for both clinicians and parents of children with
cancer. First, parents and clinicians should monitor and attempt to reduce levels of stress
among parents. Parents who are stressed tend to display more negative interactions with
their children.28 Further, stress may influence parents’ decision making,29,30 which may
affect several domains of the child’s life, including the medical care they receive. Reducing
parental stress, therefore, stands to improve the care, health outcomes, and QOL of both
parents and their children. Improving sleep quality and preventing or reducing negative
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social interactions may contribute to reduced levels of stress, leading to better health
outcomes for parents and children.

This study suggests that caregivers may more readily report symptoms of stress (eg, heart
palpitations, headaches, or nausea) than perceived stress. Screening of parental stress using
only perceptions could result in the misclassification of an important subset of parents. In
this sample, measuring perceived stress alone would have misclassified almost 20% of those
with high stress as having low stress. By examining both physiological and psychological
manifestations of stress, clinicians and researchers will be better able to identify caregivers
who may be at risk for stress-induced health problems and in need of additional services.
These findings also suggest new avenues for interventions that may decrease parental stress
and improve parental health outcomes, such as massage or biofeedback training; additional
research is needed to determine the feasibility and effectiveness of such interventions.

Our findings were largely unchanged when the case sample was restricted to parents of
children not receiving treatment. This indicates that families may remain at risk for poor
outcomes and require screening for elevated parental stress even after the child completes
treatment. Although social stress does not seem to be a correlate of symptoms of stress in
this subgroup, sleep may still be an important avenue for preventing or improving parental
stress outcomes. Further, it appears that the discrepancies between perceived stress and
symptoms of stress are reduced, but still evident, among this subgroup. Clinicians should
therefore continue to monitor both perceived stress and symptoms of stress in these parents,
even after their child has completed treatment.

This study has several potential limitations. First, because the data used in this study were
cross-sectional, the directionality of the associations could not be determined. In addition,
the measures used in this study covered differing time frames. Future studies should
incorporate longitudinal data and include larger sample sizes to better understand the
direction and implications of these relationships. Second, our participation rate was
somewhat low. However, it is likely that those who did not participate were experiencing the
greatest stress, likely leading to conservative estimates of the correlates of stress. Our results
should nevertheless be interpreted with caution. Third, this study recruited the parent who
was the most involved in providing support and care to the child, frequently the child’s
mother; our sample therefore primarily consisted of women. Fourth, there was significant
variety in the cancer population demographics in our sample, which may lead to
heterogeneity in our results. Furthermore, our sample was drawn from a large Midwestern
area, and therefore these findings may not be generalizable to other populations of parents of
children with cancer. The metropolitan area from which the comparison sample was drawn
tends to be wealthier and better educated than the rest of the state. Differences between
cases and comparisons were controlled for in the statistical analyses; nevertheless, residual
confounding by such differences may have influenced our results. As such, additional
studies should seek to determine if these findings are consistent across other populations.

The present study has important methodological and substantive strengths. This is the first
study to examine the correlates of stress among parents of children with cancer. In addition,
a comprehensive definition of stress that assessed both physiological and psychological
manifestations of symptoms of stress was used for the outcome in this study. Finally, a
community comparison group was recruited and known confounders were controlled for in
the analyses.
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CONCLUSION
This study shows that parents of children with cancer or a brain tumor experience greater
stress than parents of healthy children. Further, we were the first to identify sleep quality and
negative social interactions as key correlates of stress in parents of children with cancer or a
brain tumor. This study also identified a subset of parents who reported symptoms of stress
but not perceived stress, and this discordance was more pronounced among case parents.
This information is critical for effectively intervening with families to reduce stress for
parents of children with cancer, improving the overall health of parents and families of
children with cancer.
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What’s New

Poor sleep quality and greater negative social interactions were significant correlates of
increased symptoms of stress in parents of children with cancer. A subset of parents
reported high symptoms of stress but low perceived stress, indicating discordance in
reporting.
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Figure 1. Mean Calgary Symptoms of Stress Inventory (C-SOSI) subscale scores, by case status
Unadjusted mean C-SOSI subscale scores among parents of children with cancer (dark gray
bars) and parents of healthy children (light gray bars) are provided. Group mean values are
presented below the chart.
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Figure 2. Perceived stress scale (PSS) scores versus Calgary Symptoms of Stress Inventory (C-
SOSI) scores by case status
Scatter plot shows the continuous PSS (x-axis) and C-SOSI (y-axis) scores for parents of
children with cancer (dark gray squares) and parents of healthy children (light gray circles).
The dashed black line indicates the linear relationship between these 2 scores for case
parents, while the solid black line represents the linear relationship between these 2 scores
for comparison parents. Gray dotted lines indicate the cut points for the PSS and C-SOSI.
The bar chart depicts the proportion of case (dark gray bars) and comparison (light gray
bars) parents who report low versus high C-SOSI scores among those who report low PSS
scores (left chart) and high PSS scores (right chart).
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Table 1

Characteristics of parents and their children with and without cancer or brain tumors

Casea Comparisona

% / Mean(SD) % / Mean(SD) P-value

Number of participants (%) 73 (35.4%) 133 (64.6%)

Parent characteristics

Sociodemographic factors

 Age, mean (SD) 41.03 (6.48) 42.82 (5.92) 0.05

 Gender, % 0.4

  Male 8.2% 12.0%

  Female 91.8% 88.0%

 Marital/Partner status, % 0.1

  Partner/married 93.1% 97.7%

  No partner/unmarried 6.9% 2.3%

 Race, % 0.38

  White 94.5% 97.0%

  Non-white 5.5% 3.0%

 Highest education level achieved, % 0.004

  Some high school or less/ High school graduate or GED 13.7% 4.5%

  Vocational college or some college 34.3% 19.5%

  College degree 30.1% 42.9%

  Professional or graduate degree 21.9% 33.1%

 Current employment status, % 0.74

  Full-time work outside of the home 45.2% 46.6%

  Part-time work outside of the home 35.6% 38.4%

  Not working outside the home 19.2% 15.0%

 Relationship to child, % 0.68

  Biological parent 95.9% 97.0%

  Adoptive/foster parent, stepparent, or grandparent 4.1% 3.0%

 Number of people in household, mean (SD) 4.30 (1.15) 4.26 (0.87) 0.78

 Income, mean (SD) 83,468 (44,866) 122,406 (118,080) 0.007

Health behaviors

 Smoking status, % 0.002

  Non-smoker 64.4% 80.4%

  Current smoker 17.8% 3.8%

  Former smoker 17.8% 15.8%

 Alcohol consumption, % 0.31

  Non-drinker 11.0% 5.3%

  Moderate drinker 84.9% 89.4%

  Risky drinker 4.1% 5.3%

 Exercise, % 0.02
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Casea Comparisona

% / Mean(SD) % / Mean(SD) P-value

  Inactive 4.1% 1.5%

  Active-irregular 49.3% 32.3%

  Active-regular 46.6% 66.2%

 Diet, % 0.35

  Meets national guidelines 24.7% 30.8%

  Does not meet national guidelines 75.3% 69.2%

 Body Mass Index 28.31 (6.59) 27.01 (5.57) 0.14

 Waist to Hip Ratio 0.85 (0.07) 1.01 (1.17) 0.24

 Sleep, % <0.0001

  Poor sleep quality (in the past month)b 53.4% 22.6%

  Good sleep quality (in the past month)b 46.6% 77.4%

 Aging-related disease 0.08

  Presence of aging related disease 43.8% 31.6%

  No presence of aging related disease 56.2% 68.4%

Psychosocial factors

 Negative life events, mean (SD)c 10.23 (10.56) 4.50 (5.21) <0.0001

 Social support and stress, mean (SD)d

  Total social support 67.56 (18.84) 73.58 (16.42) 0.02

  Total social stress 21.48 (12.48) 21.66 (12.59) 0.92

Stress

 High stress (C-SOSI ≥ 21) 71.2% 33.1% <0.0001

 Low stress (C-SOSI < 21) 28.8% 66.9%

 Symptoms of stress, mean (SD)e 37.29 (24.07) 18.13 (13.97) <0.0001

  Depression 5.37 (5.39) 1.38 (2.08) <0.0001

  Anger 6.85 (5.21) 4.10 (3.61) <0.0001

  Muscle tension 8.23 (7.12) 3.45 (4.42) <0.0001

  Sympathetic arousal 7.86 (6.36) 4.53 (4.46) <0.0001

  Upper respiratory 3.44 (4.25) 2.29 (3.44) 0.04

  Cognitive disorganization 2.64 (2.93) 1.59 (2.13) 0.005

  Cardiopulmonary Arousal 1.53 (2.26) 0.38 (1.03) <0.0001

  Neurological/GI 1.36 (2.10) 0.41 (1.11) <0.0001

Child characteristics

Sociodemographic factors

 Age, mean (SD) 10.00 (4.75) 9.41 (3.97) 0.35

 Gender, % 0.36

  Male 54.8% 48.1%

  Female 45.2% 51.9%

Health characteristics

 Diagnosis, %
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Casea Comparisona

% / Mean(SD) % / Mean(SD) P-value

  Leukemia/lymphoma 49.3%

  CNS tumor 34.3%

  Non-CNS tumor 16.4%

 Treatment status, %

  Active/maintenance 39.7%

  Off treatment 60.3%

 Time since diagnosis, %

  <1 year 23.3%

  1–2 years 16.4%

  3–4 years 26.0%

  5–9 years 23.3%

  10 or more years 11.0%

 Type of treatment, %†

  Chemotherapy 89.0%

  Radiation 21.9%

  Surgery 49.3%

  Transplant 8.2%

 Had 1 or more treatment complications 75.3%

 Had a recurrence of cancer 12.3%

 Symptom severityf 2.58 (0.97)

 Activity limitationg 56.2%

 Psychosocial problemsh 17.8% 3.8% 0.0006

a
Note: “Case” refers to parents of children with cancer or a brain tumor.

“Comparison” refers to parents of children without cancer or a brain tumor.

b
Poor sleep quality was defined as having a total score greater than 5, measured by the Pittsburgh Sleep Quality Index

c
Higher scores (Life Events Questionnaire) indicate more negative life events

d
Higher scores (Duke Social Support and Stress Scale) indicate more support or stress

e
Higher scores (Calgary Symptoms of Stress Inventory score for the past week) indicate greater symptoms of stress

f
Higher scores indicate more severe symptoms

g
Child was considered to have an activity limitation if the parent indicated that the child was “limited or prevented in their ability to do the things

most children of the same age can do.”

h
Child was considered to have psychosocial problems if they had a total score greater than 15 on the Columbia Impairment Scale

SD=standard deviation; CNS=Central Nervous System;

†
Note: categories are not mutually exclusive
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