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Abstract

Objective: Although some survivors of childhood cancer report significant psychosocial distress,
many also report having derived benefits, or post-traumatic growth (PTG), from their cancer
experience. This study examines PTG and its correlates among an ethnically diverse sample of
adolescent/young adult (AYA) cancer survivors who have recently completed treatment.

Methods: Survivors of childhood cancer (1= 94; 47% Hispanic), ages 11-21 and within

6 months of completing cancer therapy, were recruited from three pediatric cancer centers.
Participants completed a structured interview that assessed demographics, PTG, post-traumatic
stress symptoms, health-related quality of life, optimism, and depressive symptoms. Diagnosis/
treatment information was collected from each patient’s medical record. Multiple regression
analyses were used to identify significant correlates of PTG.

Results: The majority of survivors reported positive growth. PTG was positively associated
with psychosocial functioning and post-traumatic stress symptoms and inversely associated with
physical functioning and depressive symptoms. PTG was significantly lower among survivors of
bone tumors (vs. survivors of other cancers) and Hispanic survivors who primarily spoke English
at home (vs. Hispanics who primarily spoke Spanish at home and non-Hispanics). PTG was not
significantly related to age, sex, optimism, cancer treatment modality, duration of treatment, or
treatment intensity.
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1. Source: unpublished qualitative data reported by cancer survivor, May 2008.

‘Cancer has given my life a different perspective. In a way, cancer gave me a gift. A gift the average person cannot comprehend. | saw
the best in human nature when | was sick.’

-J. C., cancer survivorl
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Conclusions: The AYA survivors commonly reported PTG in the immediate aftermath of
cancer treatment. Findings regarding PTG among more acculturated Hispanic and bone tumor
AYA survivors may help to inform risk-adapted clinical interventions, among those transitioning
from active treatment to post-treatment surveillance, to mitigate negative long-term sequelae and
enhance positive psychosocial adaptation from the cancer diagnosis and treatment.

Background

For children and adolescents, a cancer diagnosis and its treatment can disrupt normative
developmental trajectories and result in significant psychosocial distress and/or adverse
physical sequelae [1,2]. Despite these disruptions and challenges, many young survivors
report psychological growth and positive change [3-5]. Such experiential change has been
termed post-traumatic growth (PTG). PTG is characterized as a stronger sense of self and
values, increased psychological maturity and empathy, improved interpersonal relationships,
more engagement in activities, a greater sense of purpose, and greater planning for the future
[3,6-8].

Post-traumatic growth occurs when the awareness of vulnerability is accompanied by an
augmented sense of becoming more capable and self-reliant [8] and when individuals are
able to find new meanings in life and social relationships. These new found meanings

in response to cancer may be psychologically protective against depressive symptoms or
declining quality of life (QOL) [4,5]. In addition, an underlying positive mindset, such
as having optimism, may contribute protective effects against psychosocial decline and
potentially foster PTG [9-13].

Although research has typically sought to prevent psychosocial decline and improve QOL
among cancer survivors, the presence of psychosocial distress is not entirely avoidable. Both
positive and negative outcomes occur in the adjustment to cancer and related treatments.

For instance, a positive relationship has been documented between PTG and post-traumatic
stress symptoms (PTSS) among childhood cancer survivors [3]. Other research suggests that
a curvilinear relationship exists where PTSS may be an important stage in the transition to
PTG [14] or the two may occur simultaneously as a natural response to trauma [3,15,16].
Efforts to further clarify the coexistence of positive and negative changes among pediatric
cancer patients are needed to better characterize the cancer experience and design tailored
psychoeducational interventions for this population [17].

In addition to intrapersonal factors, adaptation can be influenced by ethnic and cultural
context. For example, Hispanics tend to report more positive adjustment to cancer [18].
Hispanics generally tend to place greater emphasis on family support and religious coping
strategies; two health protective factors that may explain why Hispanics report higher levels
of PTG compared with non-Hispanics [18-20]. Furthermore, Hispanics who are more highly
acculturated to dominant culture in the United States tend to report lower levels of PTG
compared with their less acculturated counterparts [19]. In pediatric oncology, the current
understanding of ethnic differences in patterns of adjustment, resiliency, and psychosocial
outcomes is limited because of the low diversity of patients recruited for psychosocial
studies [21].
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The primary aims of this study were to (i) explore PTG among adolescent/young

adults (AYAs) who were transitioning from active therapy to surveillance monitoring and
survivorship care, (ii) examine differences in PTG by ethnic groups and acculturation,
focusing on Hispanics compared with non-Hispanic participants, and (iii) investigate PTG
and correlational relationships with constructs of optimism, depressive symptoms, post-
traumatic stress, QOL, and disease-related factors.

Methods

Participants and procedures

Patients diagnosed with cancer before age 18 years were recruited between May 2005

and February 2007 from three pediatric cancer treatment centers: Children’s Hospital Los
Angeles (Los Angeles, CA), Miller Children’s Hospital (Long Beach, CA), and C.S. Mott
Children’s Hospital (Ann Arbor, MI). Patients became eligible for the study as soon as they
completed cancer treatment. Oncology nurse care managers at each site identified potential
participants according to eligibility criteria that required that participants be 11-21 years of
age, disease-free, English speaking, and cognitively able to complete study questionnaires.
After receiving the attending physician’s approval to approach the patient, the patient was
provided with information about the study during a regularly scheduled clinic visit. Parents
and/ or medical staff attested to the patient’s cognitive ability to participate in the study and
provide valid self-report data. For patients younger than 18 years of age, signed assent from
the patient and signed consent from the parent were both obtained. Patients 18 years and
older provided consent on their own behalf.

Within the first 6 months of completing cancer treatment, patients participated in a 35-min
structured in-person or telephone interview conducted by trained research assistants. In the
structured interview, information was collected on demographics, PTG, PTSS, optimism,
depressive symptoms, and QOL. Disease and treatment information were abstracted from
each participant’s medical record. Prior to enrolling patients, study procedures were
approved by the Institutional Review Board of each treatment center.

Measures

Post-traumatic growth

A modified version of Tedeschi and Calhoun’s PTG inventory [22] for assessing change
following a traumatic event was used for this study. The modified scale includes 16 items
designed to measure survivors’ perceived change in response to their cancer experience.
The items were modified such that wording was simplified for younger respondents. For
example, ‘my priorities about what is important in life’ was reworded to ‘what I think is
truly important’. Scale items assess change in all areas of the original PTGI including the
areas of relationships, life goals, personal strengths, appreciation for life, and spirituality.
Response choices were provided on a 5-point scale (1: very negative change, 2: somewhat
negative change, 3: no change, 4: somewhat positive change, and 5: very positive change)
with a higher mean score indicating higher PTG. These items and response format have been
used previously among adolescent populations [20], and the response format has been used
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in separate studies of adults being treated for HIVV/AIDS [23] and cancer [24]. For each
PTG item, the number of survivors who reported a positive change (some or very positive
change), no change, and negative change (some or very negative change) were examined.
The mean score across all PTG items was calculated with the scale demonstrating high
internal consistency (Cronbach’s alpha = 0.93).

Post-traumatic stress symptoms

To assess PTSS, the University of California at Los Angeles Post-Traumatic Stress Disorder
Reaction Index for DSM-1V, Adolescent Version was used [25]. This instrument is a 22-item
questionnaire that evaluates adolescent subjective re-experiencing, avoidance, and arousal
reactions to traumatic experience and has been used previously in pediatric oncology
research [26]. Respondents rate how much of the time during the past month they have
experienced the symptom listed (e.g., “When something reminds me of cancer, | get very
upset, afraid, or sad”). Using a 5-point Likert scale (0 = none to 4 = most of the time), a

total post-traumatic stress severity score was calculated by summing 20 of the items. In prior
studies, the Post-traumatic Stress Disorder Reaction Index has demonstrated high internal
consistency (a = 0.90) and good to excellent test—retest reliability [25]. The Cronbach’s
alpha in this sample was 0.99.

Depressive symptoms

The 20-item Center for Epidemiological Studies Depression Scale was used to assess
symptoms of depression [27]. Participants indicated how often they had experienced
symptoms (e.g., depressed mood, loss of appetite, sleep and psychomotor disruption,
feelings of guilt and worthless-ness and/or helplessness, and hopelessness) during the
previous week on a 4-point scale (i.e., ‘rarely or none of the time’ (less than 1 day) to ‘most
or all of the time’ (5-7 days)). A total score was calculated with higher scores representing
more elevated levels of depressive symptoms. The scale yields high internal consistency,
adequate test-retest repeatability and good construct validity in both clinical and community
samples [28]. The Cronbach’s alpha in this sample was 0.91.

Life Orientation Test—Revised

Optimism was assessed using the Life Orientation Test—Revised (LOT-R) [29]. The LOT-
R measures global expectations about positive versus negative outcomes in the future.
Participants were asked to rate to what extent they agreed with six coded statements (e.g., ‘If
something can go wrong for me, it will” and “‘Overall, | expect more good things to happen
to me than bad’) on a 5-point scale (0 = strongly disagree to 4 = strongly agree). Three items
were reverse scored and a total score was calculated for all six items with higher scores
indicating a more optimistic outlook. The Cronbach’s alpha was 0.77 in this sample.

The PedsQL™ 4.0 Generic Core Scales-Adolescent and Young Adult Self-Report

The PedsQL™ 4.0 Generic Core Scales (23 items) measure Physical Functioning (8 items),
Emotional Functioning (5 items), Social Functioning (5 items), and School Functioning (5
items) [30]. For each item, respondents indicate the extent to which the issue referred to
has been a problem (0 = never to 4 = almost always) during the preceding month. Items
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are reverse scored and linearly transformed to a 0-100 scale with higher scores indicating
better QOL. Two summary scores were calculated: Physical Functioning and Psychosocial
Functioning (including social, emotional, and school functioning). The PedsQL™ 4.0
Generic Core Scales have been tested with pediatric oncology patients and demonstrated
strong internal consistency and test—retest reliability [31]. In this sample, Cronbach’s alphas
for the physical and psychosocial summary scales were 0.89 and 0.87, respectively.

Intensity of treatment

The Intensity of Treatment Rating Scale 2.0 was used to determine objective ratings of
treatment intensity [32]. Ratings were based on information retrieved from medical chart
review, including cancer type, stage at diagnosis, treatment modalities, and relapse history.
Two study investigators (KR and KM) served as raters with high kappa for inter-rater
reliability (x = 1.0). Treatment was categorized by four levels of intensity: 1 = least intensive
(e.g., surgery only), 2 = moderately intensive (e.g., standard risk leukemia), 3 = very
intensive (e.g., high risk leukemia), and 4 = most intensive (e.g., stem cell transplant).

Ethnicity and acculturation

Acculturation was measured by primary language spoken at home (English, Spanish, and
other). Although language spoken at home is one aspect of the multidimensional construct
of acculturation, it is one of the more robust methods used in health research [33],
accounting for a substantial proportion of variance of broader acculturation measures [34,35]
and is used in the National Health Interview Survey [36]. We created five categorical
variables to capture the survivor’s ethnicity/race and acculturation level: (i) White non-
Hispanic: primary language English; (ii) Hispanic: primary language English; (iii) Hispanic:
primary language not English; (iv) Other ethnicity/race: primary language English; and (v)
Other ethnicity/race: primary language not English.

Data analysis

The primary outcome for this study was PTG. Frequencies for each PTG item as well as

a mean score across all PTG items were calculated. Socioeconomic status was calculated
using father’s educational level, although when missing, mother’s educational level was
substituted (correlation coefficient for mother’s and father’s education: r = 0.64, p <
0.0001). We analyzed race/ethnicity by using the three primary ethnic/racial groups (non-
Hispanic white, Hispanic, and other) and the five derived categories that combined race/
ethnicity and language spoken in the home. Univariate and multi-variable linear regression
procedures were used to identify variables significantly associated with PTG (mean score),
including demographics, disease/treatment factors, depressive symptoms, post-traumatic
stress disorder, optimism, and QOL (PedsQL psychosocial and physical summary scores).
The initial multivariable regression model was constructed by including variables that were
related to PTG in univariate analyses (at p < 0.20). To identify correlates of PTG in
constructing the final multivariable model, stepwise backward elimination procedures were
used (p < 0.05). Data analyses were conducted using SAS statistical software (\Version 9.2)
(SAS Institute; Cary, NC).
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Results

Participants

One hundred and nineteen AYAs were eligible for this study. Of these, 102 (85%) were
interviewed. The primary reason for nonparticipation was lack of interest. One patient
was deemed ineligible on the basis of the English-speaking eligibility requirement. There
were no statistically significant differences between nonparticipants and participants with
respect to age, sex, race/ethnicity, type, or duration of treatment. Eight participants with
incomplete information were excluded from analyses. The final analytic sample included
94 adolescents: 56 from Children’s Hospital Los Angeles, 27 from C.S. Mott Children’s
Hospital (Ann Arbor, MI) and 11 from Miller Children’s Hospital (Long Beach, CA).

Characteristics of the study sites

No significant differences were detected by study site for PTG, PTSS, QOL measures,
depressive symptoms, optimism, sex, or age at diagnosis. Statistically significant differences
were noted among the three centers for race/ethnicity (o < 0.001), parental education (p

= 0.04), cancer type (p=0.04), and treatment intensity (p = 0.03). Race/ethnicity and
parental education were correlated, with a highly significant association between Hispanic
ethnicity and lower parental education (o < 0.0001). The majority of Hispanic patients
(43/44) were recruited from the two California sites. Differences in the distribution of
cancers (and cancer-related treated intensity scores) across sites reflect each institution’s
cancer subspecialties and referral patterns.

Participant’s average age at interview was 14.8 years (SD = 2.74). Slightly more than half
of the participants were male, and nearly half were Hispanic (Table 1). Eighteen of the 44
Hispanic participants (40%) were from Spanish-speaking homes. Mean age at diagnosis was
12.3 (SD = 3.14). Participants were diagnosed with a variety of cancers, the majority of
which were treated with chemotherapy. Treatment was rated as ‘very’ or ‘most’ intensive in
70% of our sample. Length of treatment ranged from 1 to 119 months (mean = 20 months,
SD = 18.4), with most patients receiving 1-12 months of treatment.

Post-traumatic growth

Survivors were more likely to report a positive change than negative or no change across

all PTG items (Figure 1). The mean PTG score for the full sample was 3.78 (SD = 0.58),
indicating that the majority of respondents reported overall positive change from their cancer
experience on the PTG items.

Correlates of post-traumatic growth

Univariate analyses revealed that men reported significantly higher PTG scores than women
(mean difference = 0.23, p=0.05) (Table 1). PTG scores did not differ significantly among
the three primary ethnic/racial groups. However, among the five racial/ethnic groups that
included language spoken in the home, PTG scores were lowest for Hispanic survivors who
came from English-speaking homes (p = 0.03). There was a positive relationship between
PTG and optimism (p < 0.0001) and psychosocial functioning (PedsQL™ psychosocial
summary scale) (p < 0.0001) and a negative relationship with depressive symptoms (p <
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0.0001) and PTSS (p = 0.03). Survivors with higher PTSS and Center for Epidemiological
Studies Depression Scale scores (depressive symptoms) had lower PTG scores. Further, type
of cancer diagnosed was significantly related to PTG (p = 0.03). No significant univariate
relationships were found between PTG and disease/treatment variables (age at diagnosis,
treatment methods, intensity of treatment, or length of therapy) or father’s education.

Consistent with univariate analyses, multivariable analyses of PTG found a positive
relationship with psychosocial functioning (o= 0.006) and a negative relationship with
depressive symptoms (p = 0.0006) (Table 2). PTG scores were significantly lower for
Hispanic survivors from English-speaking homes compared with the referent White non-
Hispanic group (p = 0.01). Our final multivariable model revealed that lower physical
functioning was associated with higher PTG (p = 0.04). In contrast to our univariate
results, our multivariable analyses found a positive relationship rather than a negative
relationship between PTG and PTSS (p = 0.02). In this adjusted model, higher levels of
PTSS were associated with higher levels of PTG. Also, our multivariable model identified
bone tumor patients as the cancer group least likely to endorse PTG (o= 0.02). The final
adjusted regression model for PTG also eliminated sex, father’s education, and optimism as
significant correlates of PTG.

Discussion

A novel contribution of the present study is that all AYA cancer survivors were evaluated for
PTG within 6 months of completing therapy. This represents a unique period in that patients
are beginning their transition to being a cancer survivor. Previous research on PTG among
survivors of childhood cancer have included participants many years post-treatment or a
heterogeneous mix of participants who were on and off therapy [3,16,37-43]. Thus, reports
of PTG in this study were less likely to be confounded by subsequent life events (recall
bias), as might be the case among childhood cancer survivors who are assessed many years
later in the post-treatment trajectory. In addition, although PTG has been studied among
survivors of adult cancer, only a few studies have assessed the presence of PTG among AYA
survivors of childhood cancer [3,16,37-42,44].

The majority of participants in this study reported positive changes as a result of their cancer
experience. Areas of PTG positively endorsed immediately post-treatment were primarily
those involving a changed sense of self and perspective on social relationships, with 68%—
74% of participants reporting these changes. These areas of positive change are consistent
with results from studies among adolescents exposed to other traumatic events [45-47].
Whereas most PTG measures allow only for positive responses [7], the instrument used for
this study allowed participants to report negative as well as positive change. A surprisingly
small number of patients reported negative changes across PTG items (4%-15%), most
frequently in the areas of having more independence and in peer relationships. This makes
conceptual sense as a cancer diagnosis and treatment often require adolescent patients to rely
more heavily on parental support rather than fostering peer friendships during a time when a
normative developmental process for adolescents would be the opposite.
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Although preferred language spoken at home does not encompass all aspects of
acculturation (i.e., acquiring values, beliefs, customs, and mannerisms of the new country),
it has been shown to be a valid indicator and significant component of the process

[35,48]. In this study, Hispanic cancer survivors who came from English-speaking homes
had significantly lower PTG scores compared with other groups, including Hispanic
survivors who came from Spanish-speaking homes. This finding has not been previously
reported among childhood cancer survivors; however, it corroborates previous findings
among Hispanic women, where those who were more highly immersed in the dominant
culture reported lower PTG scores compared with those who were less acculturated [19].
Specifically among Hispanic adult cancer patients, one study has found a strong relationship
between higher PTG and coping approaches involving spirituality and religion [18]. To
consider spirituality and religion as confounding factors, we performed additional analyses
yet found that these factors did not explain the differences in PTG between the two Hispanic
groups in this study. Furthermore, several studies have found that particularly among
Hispanic adolescents, higher stress from acculturation was associated with a reduction in
traditional family values, including parental respect and familism (i.e., protective family
factors) [49,50]. Studies are needed that examine whether such alterations in family
dynamics and acculturative stress result in a growth-inhibiting dynamic for AYA survivors.

With regard to the third study aim, a positive relationship was found between PTG annd
survivors’ psychosocial QOL and mood. This corroborates findings from a study in which
survivors of adolescent cancer, diagnosed an average of 14 years prior, demonstrated a
positive relationship between PTG and life satisfaction as well as findings of associations
between PTG and higher mental QOL and lower depression from several studies conducted
among adult cancer survivors [51-54]. Although studies on PTG and its relationship with
improved well-being among AYA survivors is limited, prior work with adolescents who
have experienced other forms of trauma has demonstrated a protective relationship with
health-related outcomes, such as lower levels of substance use, physical inactivity, and
depression [15,20,45]. Furthermore, some studies of adult cancer patients suggest that
PTG may positively influence physical and psychosocial health by increasing immune
functioning [55] and decreasing cortisol levels [56]. These relationships are intriguing and
potentially clinically meaningful, suggesting that more longitudinal studies are needed to
determine if PTG is a mediator of health, psychosocial well-being, and/or adjustment.

Optimism was positively related to PTG in univariate analyses only. The relationship
between these constructs may depend on the type of trauma experienced, time since trauma,
and presence of other variables [13,57]. For example, the positive changes derived from the
traumatic experience may diminish [58] and thereby attenuate the relationship between PTG
and optimism over time. Also, it has been proposed that optimism may be related to PTG

in certain circumstances only, such as when an individual perceives more versus less control
over the cause of their stress [59]. In this study, other factors such as the lack of depressive
symptoms, presence of PTSS, or QOL levels may be more salient to the development of
PTG among AYA cancer survivors who recently completed treatment, thus accounting for
our finding of no relationship between PTG and optimism in the final model.
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The positive relationship between PTG and PTSS in this study supports findings among
other samples of young cancer survivors [3,38] and falls in line with theories that

explain the development of PTG [60,61]. According to theoretical postulates of PTG, the
immediate reactions to traumatic experiences that are considered hall-mark characteristics
of post-traumatic stress disorder (i.e., hypervigilance, re-experiencing, perception of

life threat, sense of uncontrollability and helplessness, and emotional dissociation) are
normal and adaptive behaviors [15]. Through time, if cognitive-emotional processing (i.e.,
adaptive coping) is facilitated by the appropriate resources (i.e., intrapersonal coping

skills, personality characteristics, and supportive social environment), an individual who
experiences these reactions to cancer diagnosis and treatment will likely diverge from the
path of sustaining PTSS and continue on a path towards finding resolution (e.g., acceptance,
meaning in the occurrence, and gaining of a stronger sense of self) and thereby develop PTG
[60,62]. Thus, the relationship between PTG and PTSS in this study may be explained by
the early timepoint of assessment in survivorship (within 6 months post-treatment), at which
AYAs may be experiencing high levels of anxiety upon recently completing treatment and
anticipating their next phase ahead, or it may be a celebratory timepoint yet complicated

by survivors still having to deal with residual symptoms of treatment. Nevertheless, an
expectation is that PTG would increase, whereas PTSS would decrease over time, if assessed
at a later timepoint of survivorship. Future research that includes measures of both positive
and negative changes at multiple timepoints during the transition period from patient to
survivor may help to inform clinicians on the optimal timing for implementing interventions
and providing supportive resources aimed at facilitating positive outcomes.

Although no relationships were found between PTG and treatment variables (e.g., treatment
types, duration, and intensity of treatment), PTG was significantly lower for patients

with bone cancers. These patients face a greater risk for treatment-related late effects

that manifest as physical and psychosocial problems (e.g., physical deformities/limitations,
deficits in education, employment, and marriage) when compared with survivors of other
types of cancer and their siblings [63,64]. However, psychosocial problems may develop
earlier for bone tumor survivors because they reported less endorsement on PTG domains
that other cancer survivors have endorsed more frequently (e.g., relationships with others).
Longitudinal studies are needed to examine how psychosocial adjustment for bone tumor
survivors changes over time and differs in trajectory compared with AYA survivors of other
types of cancers.

This study reports early post-treatment phase findings, and thus, results may not be
generalizable to survivors who are further out from diagnosis and treatment. The cross-
sectional study design prohibits making causal statements regarding the relationships found.
Also, the measurement of acculturation in this study was limited to language spoken in the
home, which is one component of acculturation. Although preferred language account for

a substantial proportion of the variance of broader acculturation measures [35], in some
studies up to 62% [34], future studies may benefit from using more robust measures of the
acculturation in examining its relationship with PTG.

This study represents a move away from a deficit-oriented cancer survivorship orientation
and towards more competency-based research. Findings demonstrate that young survivors
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have found meaning in the immediate aftermath of cancer treatment, despite their continuing
struggles. Positive changes were associated with higher psychosocial QOL and PTSS

and lower depressive symptoms and physical QOL. Positive changes were lowest for the
Hispanic subgroup for whom English was the primary language spoken at home and those
diagnosed with bone tumors. Thus, on-going assessment of survivors post-therapy may be
important to enable AYAS to access supportive services that both integrate the notion of PTG
and recognize persisting vulnerabilities when facing cancer-related problems unique to their
developmental stage (e.g., gaining a sense of their independence and survivorship identity
while conceptualizing their future; moving forward with school, relationships, finding jobs;
and navigating a long-term relationship with healthcare). Moreover, findings may help to
refine theoretical models (i.e., Adolescent Resilience Model [65]) by describing factors
related to PTG, particularly for young survivors who have specific cultural influences. Such
models may then be used as a basis for risk-adapted clinical interventions (e.g., distress
management and resiliency skills training) planned for implementation during the early
transition phase from active treatment to the post-treatment surveillance, to enhance positive
psychosocial adaptation from experiences of cancer diagnosis and treatment.
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Figure 1.
Responses to post-traumatic growth items: negative, no, and positive change
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Table 2.

Multivariable regression analysis of post-traumatic growth

Variable Estimate (SE) T
Ethnicity/race

White non-Hispanic: English is Reference

primary language spoken in the home Hispanic: English is -0.33(0.13) _2557%*

primary language spoken in the home Hispanic: English is not 0.008 (0.15) -0.06

primary language spoken in the home Other: English is primary -0.28 (0.23) -1.2

language spoken in the home Other: English is not primary language spoken in the home -0.32 (0.23) -1.36
Diagnosis

Leukemia Reference

Lymphoma -0.007 (0.13) -0.05

CNS tumor -0.003 (0.19) -1.59

Bone tumor -0.51 (0.22) 231"

Soft tissue tumor 0.15 (0.15) 1.06
Depressive symptoms -0.03 (0.01) 359
Post-traumatic stress symptoms 0.01(0.01) 248"
PedsQL Psychosocial Scale 0.02 (0.006) 283*"

PedsQL Physical Scale

Adjusted R
F

-0.0061 (0.003)  _pgg*

0.43
5.05 (p< .0001)

CNS, central nervous system; SE = standard error.
*
p<0.05.
Ak
p<0.01.

HokA

p<0.001.
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