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Simple Summary: A diagnosis of childhood cancer, and its subsequent treatment, initiates a difficult
and long-lasting experience for families which can result in posttraumatic stress symptoms. However,
positive change, such as growth, may also occur. The relationship between posttraumatic stress
symptoms and growth in the wake of childhood cancer is poorly understood. We sought to better
understand the relationships between children’s posttraumatic stress symptoms and growth and
those of their parents via a survey. The results from our study showed that the children and parents
in our study were faring relatively well, reporting low levels of posttraumatic stress symptoms and
moderate levels of growth. The children’s posttraumatic stress symptom score was not related to, nor
did it predict their growth. The same was true for their parents wherein their posttraumatic stress
symptom score was not related to, nor did it predict their growth. Notably, lower posttraumatic stress
symptom scores among children were associated with greater growth in their parents, and vice versa,
but the parents’ posttraumatic stress symptom score was not associated with the children’s growth.

Abstract: There is a growing focus on describing both negative and positive outcomes in the wake of
childhood cancer. The purpose of this study was to describe and explore the relationships between
posttraumatic stress symptoms (PTSS) and posttraumatic growth (PTG) among children living
beyond cancer and one of their parents. As part of a larger online survey, 113 children (Mage at time
of study = 15.82 (SD = 4.81); Mage at diagnosis = 5.86 (SD = 4.66)) and one of their parents completed
questionnaires assessing PTSS and PTG. Descriptive statistics were used to describe the sample and
levels of PTSS and PTG. Data were z-transformed and analyzed using bivariate correlations and
t-tests. An actor–partner interdependence model (APIM) was used to test whether children’s and
their parents’ PTSS was associated with their own PTG (actor effect) and the others’ PTG (partner
effect). PTSS was low and PTG was moderate in this sample relative to scale ranges. There were no
significant differences between the children’s and their parents’ PTSS (p = 0.535) or PTG (p = 0.534).
Results from the APIM showed no significant actor effects (p = 0.185). A significant overall partner
effect (p = 0.020) emerged. Lower PTSS for children was associated with greater PTG for their parents
(b = −0.29, p = 0.018), but parent’s PTSS was not associated with children’s PTG (p = 0.434). This
sample reported similar levels of PTSS and PTG to that which has been reported in the literature.
Children and their parents’ scores on PTSS and PTG measures were not significantly different from
one another. Children’s PTSS was negatively associated with their parents PTG, illuminating the ways
in which PTSS and PTG may be related in the context of childhood cancer. Exploring family-based
strategies to reduce PTSS and enhance PTG may be warranted, though further studies are required.
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1. Introduction

A diagnosis of childhood cancer initiates a difficult and enduring experience for
families [1]. For the child diagnosed, frequent and long hospitalizations, separation from the
family, and aggressive treatments can lead to adverse symptoms and side effects that range
from minor discomforts to major morbidity and early mortality [2]. Consequently, many
children report high levels of emotional distress and anxiety during and after treatment [3].
For parents raising children diagnosed with cancer, radical adjustments are required to their
lifestyle to adapt to the demands of cancer and its treatments. Marital concerns, disruptions
to family functioning, and financial burden have been reported [4], and many parents of
children diagnosed with cancer experience high or heightened levels of stress, depression,
and anxiety in the short- and long-term [5]. Consequently, both children affected by cancer
and their parents may experience trauma-related symptomatology after treatment [6,7].
Posttraumatic stress symptoms (PTSS; [8]) can include repeated frightening thoughts, shock,
fear, and feelings of helplessness.

Nevertheless, positive change may also occur following a diagnosis of cancer. Many
individuals affected by cancer associate positive life changes with their illness experience [9].
Benefit finding [10] and posttraumatic growth (PTG; [11]) are two such constructs. Benefit
finding has been described as the acquisition of positive effects in response to coping
with a challenging situation [10] and PTG has been defined as positive psychological
changes in the wake of a crisis [11]. Both benefit finding and PTG adhere to the notion
that individuals struggling with highly adverse events, such as cancer, can experience
positive outcomes. Thus, for the purposes of this manuscript, benefit finding and PTG will
be used interchangeably, and will be referred to as PTG. Given the tremendous impact,
both negative and positive, of childhood cancer on the affected child and their parent,
many researchers have explored how PTSS and PTG are related following cancer and
its treatments.

Conceptually, it may be argued that PTSS and PTG are related due to their common
root in trauma [12,13]. Some researchers have reported positive [14–16] and negative [17]
associations between PTSS and PTG amongst children diagnosed with cancer, and positive
associations between PTSS and PTG among the parents of children diagnosed with can-
cer [18]. However, others have described no relationship between PTSS and PTG among
children diagnosed with cancer [7,19], nor their parents [20]. Currently, this relatively small
evidence base is fraught with mixed and null results. Efforts are needed to clarify the
strength and directionality of the (possible) relationships between PTSS and PTG among
children living beyond cancer and their parents.

Further, there is a need to investigate whether children’s PTSS experience influences
their parents’ feelings of PTG and vice versa. Unfortunately, exploring such relationships
has been relatively rare (see [21–23] for notable exceptions). Researchers have typically
focused on either the children’s or their parents’ experiences with PTSS or PTG separately
(e.g., [7,24]), or have explored the influence of child-perceived parental factors (e.g., warmth
of parenting) on children’s PTSS and PTG [19]. Such approaches may preclude a deeper
understanding of the family-based nature of a childhood cancer experience, and specifically,
the interactional, interdependent relationship between children and their parents. Indeed,
researchers have documented that the relationship between children and their parents can
affect child and parent adjustment to their own and their child’s illness (respectively; [25])
and the child’s PTSS, internalizing symptoms, and social functioning [26]. It is therefore
plausible that PTSS and PTG covary in close relationships, such as between children and
their parents (dyads), and that the PTSS–PTG relationship is not best understood from
an individual approach. Rather, considering the mutual influences that children and
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parents have on one another may enhance understanding not only of one’s own PTG,
but the PTG of the other person thereby advancing knowledge and offering targets for
clinical practice. In other words, considering mutual influences may elucidate whether
one’s PTSS impacts their own PTG (i.e., an “actor effect”) and the PTG of the other person
(i.e., a “partner effect”). The actor–partner interdependence model (APIM; [27,28]) provides
an analytic framework for examining such associations among members of interdependent
relationships, including children and their parents. Such a model can highlight whether
children’s PTSS influences their parents’ PTG, and vice versa.

In keeping with a growing focus on describing both negative and positive outcomes in
the wake of childhood cancer, there is a need to better understand the relationships between
children’s and their parents’ PTSS and PTG. This study sought to explore the relationships
between PTSS and PTG among children living beyond cancer and their parents using APIM,
a dyadic data analysis technique that models both actor and partner effects while taking the
relatedness (i.e., nonindependence) between a child and their parent into account. Specific
objectives included:

(1) describing PTSS and PTG in children living beyond cancer and their parents and
exploring the relationships between these variables; and,

(2) examining actor and partner effects of PTSS and PTG for children living beyond
cancer and their parents.

2. Materials and Methods
2.1. Participants

Children were eligible to participate if they were: (1) diagnosed with cancer <21 years
of age; (2) currently between 8 to 25 years of age; (3) at least 2 years post-treatment and
at least 5 years postdiagnosis; (4) able to speak and read English fluently to complete the
survey; and (5) currently residing in Canada. Exclusion criteria included: (1) having an
acute medical issue such as major illness, injury, or surgery <1 year; and (2) receiving
a diagnosis of psychosis or a developmental disability that would prevent independent
survey completion. These criteria were selected after consideration of children’s cognitive
capacity and validated age ranges for included questionnaires within the larger online
survey, and the Children’s Oncology Group (http://survivorshipguidelines.org, accessed
on 24 January 2022) definition of a “pediatric cancer survivor”. One parent of each of the
children who met the above criteria was invited to participate.

2.2. Procedures

Following Research Ethics Board approval (HREBA.CC-17-0059), children between
8 and 25 years of age, who had completed treatment for cancer, and who were living in
Canada were recruited to participate in a larger, online cross-sectional study exploring well-
being after treatment for childhood cancer. Potential participants were recruited during
their regular, long-term follow-up care visits through the Hematology, Oncology, and Trans-
plant Program at the Alberta Children’s Hospital and through advertisements distributed
via social media and other online communications. Parents were invited to participate
during clinic visits with their child, by phone, and through advertisements placed on social
media websites. All potential participants completed an online prescreening eligibility form.
Following this, a member of the study team contacted potential participants to describe the
study further and complete additional screening to confirm eligibility. After confirming
interest and eligibility, the children and one of their parents were emailed a unique link
to complete an online consent form via Research Electronic Data Capture (RedCAP; [29]).
After consent (and where indicated, parental consent and/or assent) was obtained, par-
ticipants gained access to the secure online survey comprised of several questionnaires
described in detail below.

http://survivorshipguidelines.org
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2.3. Measures
2.3.1. Socio-Demographic and Medical Information

Parents completed a series of closed-ended items describing their child’s current
age and ethnicity, as well as their own ethnicity, marital status, and household income.
In addition, medical data were gathered from children’s charts (and where unavailable,
self-report) to collect information related to children’s sex, cancer diagnosis, time since
treatment completion, and age at diagnosis. Finally, children’s medical characteristics
(i.e., cancer diagnosis, stage, and treatment modalities) were used to categorize treatment
intensity from Level 1 (Least intensive treatments) to Level 4 (Most intensive treatments),
consistent with the Intensity of Treatment Rating Scale Version 3 [30].

2.3.2. Posttraumatic Stress Symptoms (PTSS)

To assess PTSS in this sample, two measures were used: the Child Posttraumatic Stress
Scale (CPSS-V; [31]) and The Posttraumatic Stress Disorder Checklist for the American
Psychiatric Association’s Diagnostic and Statistical Manual of Mental Disorders (PCL-
5; [32]). For children currently aged 8 to 17 years, the CPSS-V was used. The CPSS-V
is a 17-item tool using a Likert scale ranging from 0 (Not at all) to 3 (Five or more times a
week). Scores were summed for a total score, with higher scores indicating more severe
PTSS. Internal consistency on the CPSS-V within this sample was high at 0.96. For children
currently 18 to 25 years of age and all parents in this study, the PCL-5 was used. The
PCL-5 is a 20-item self-report measure using a Likert scale ranging from 0 (Not at all) to
4 (Extremely). Scores were summed together to create a continuous measure of PTSS, with
higher scores indicating more severe PTSS. Internal consistency for children’s and their
parents’ scores on the PCL-5 were high, at 0.94 and 0.93, respectively.

2.3.3. Posttraumatic Growth (PTG)

For children, the benefit finding scale from the Benefit-Burden Scale for Children
(BBSC; [33,34]) was used. The benefit finding scale is comprised of 10 items, which use a
Likert scale ranging from 1 (Not at all true for me) to 5 (Very true for me). Items were summed
to provide a subscale score, with higher scores reflecting greater benefit finding. Internal
consistency was high at 0.91. For parents, the Posttraumatic Growth Inventory (PTG-I; [35]),
which contains 21 items, was used. Each item was rated on a Likert scale edited for this
study, and that ranged from 0 (I did not experience this change as a result of my child’s illness) to
5 (I experienced this change to a very great degree as a result of my child’s illness). Total scores
were calculated by summing all scores, with higher scores suggesting greater PTG. Internal
consistency was high at 0.94.

2.4. Statistical Analyses

Data were analyzed using IBM SPSS. Of the 193 children recruited to the larger study,
113 parents agreed to participate; thus, 113 dyads were recruited and 80 were excluded
from the analyses described herein due to missing data (i.e., not having parent data). Data
were then screened to ensure the assumptions required for linear mixed methods were
met. Normality, univariate and multivariate outliers, multicollinearity, homoscedasticity,
and heteroscedasticity were explored following recommended procedures [36]. Children’s
PTSS (p < 0.001), parent’s PTSS (p < 0.001), and parent’s PTG (p = 0.002) were not normally
distributed according to Shapiro–Wilk’s test of normality. Scores were skewed on measures
of children’s PTSS (negatively), parent’s PTSS (negatively), and parent’s PTG (positively).
No univariate or multivariate outliers were identified. To describe the sample, descriptive
statistics (frequencies, percentages, means, standard deviations) were computed for socio-
demographic and medical variables. For all inferential statistics, alpha was set to 0.05.
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To address the first objective, descriptive statistics were computed and bivariate
correlations (Pearson’s r and Spearman’s rho) were conducted. As well, scores on measures
of PTSS and PTG were z-transformed to standardize the metric for each construct, given
the different measures used for children and parents. Paired-sample t-tests were then used
to explore potential differences between children’s and their parent’s PTSS and PTG. To
address the second objective, an APIM [37,38] for distinguishable dyads (i.e., by separate
child or parent role in the family) was estimated wherein relationships between children’s
PTSS and their parents’ PTG (and vice versa) were explored. This approach enabled the
evaluation of processes that occur within dyads (i.e., actor and partner effects), rather than
treating each member independently, as in a traditional regression model. Individual data
were structured pairwise. All continuous variables used in the APIM were z-transformed
so that values for children and their parents were based on the same metric and so that
estimates would be standardized. All APIM analyses were performed via mixed linear
models using residual maximum likelihood estimation to account for the hierarchical
structure of the data (children and parents nested within families). Actor and partner
effects were computed separately according to the distinguishing variable of their role in
the dyad; children were coded as −1 and parents were coded as +1 to aid in interpretation
of the estimates. Covariates of age and sex of the child were entered as between dyads
variables. An initial interaction model was estimated, including the main effects of actor
PTSS, partner PTSS, the distinguishing variable of role (child or parent), and the covariates
to determine whether the actor and partner effects of PTSS on PTG were significant. This
model also included two interaction effects of role x actor PTG and role x partner PTG to
determine whether the actor and partner effects differed across children and their parents.
Subsequently, a two-intercept model was estimated to obtain individual path estimates
and tests of significance for each actor and partner effect within the model, though this
approach did not provide the actor and partner main effects as in the interaction model.

3. Results
3.1. Participants

Over a 19-month period, 254 eligible children were invited to participate. Of these,
61 (24%) declined, and 193 (76%) participated in the larger study. From the 193 children
agreeing to participate, 113 (56%) also had a parent complete the survey. The participants
in this study included the 113 children (50.44% female; 80.53% White) who had been
diagnosed with leukemia, central nervous system tumors, solid tumors, or lymphomas
as a child (<21 years of age) and who had a parent who agreed to participate. Children
were on average 15.82 (SD = 4.81) years of age at the time of the study, and on average
9.32 (SD = 4.51) years post-treatment. Mean treatment intensity was moderate, at 2.64
(SD = 0.83) out of 4. Additional socio-demographic and medical information for children
and their parents is presented in Table 1.

3.2. Describing PTSS and PTG in Children and Their Parents and Exploring the Relationship
between These Variables (Objective 1)

As depicted in Table 1, children and their parents’ scores on the PTSS measures were
low relative to scale ranges (Table 1), and 8 (7.62%) children and 6 (5.45%) parents met
clinically significant thresholds for posttraumatic stress disorder. Scores on the measures of
PTG were moderate relative to scale ranges. Table 2 shows the nonsignificant relationships
between children’s PTSS and PTG (r = 0.05; p = 0.605) and parents’ PTSS and PTG (r = 0.14;
p = 0.149). Exploring the relationships between children’s and their parents’ scores on
measures of PTSS and PTG revealed nonsignificant correlations between children’s PTSS
and their parents PTSS (r = 0.18; p = 0.065) and children’s PTG and parents’ PTG (r = 0.00;
p = 0.984). Finally, there were no significant differences between the children’s and their
parents scores in the measures of either PTSS (t = 0.62; p = 0.535) or PTG (t = 0.62; p = 0.534).
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Table 1. Socio-demographic and medical characteristics of the sample.

Variable Mean (SD)
n (%) Range

Child current age (years) † 15.82 (4.81) 8.00–25.00

Child age at diagnosis (years) † 5.86 (4.66) 0.10–17.82

Child time since treatment (years) † 9.32 (4.51) 2.38–20.54

Child treatment intensity (1–4) 2.64 (0.83) 1.00–4.00

Child sex ‡

Female 57 (50.44)

Child diagnosis ‡

Blood cancers 37 (32.74)

CNS tumor 10 (8.85)

Solid tumor 41 (36.28)

Lymphoma 14 (12.39)

Child ethnicity ‡

White 91 (80.53)

African Canadian 2 (1.77)

East Asian 2 (1.77)

Southeast Asian 1 (0.88)

First Nations/Metis/Inuit 1 (0.88)

South Asian 1 (0.88)

Arab 3 (2.65)

Latin America 1 (0.88)

Other/mixed 9 (7.96)

Parent ethnicity ‡

White 102 (90.27)

East Asian 2 (1.77)

Southeast Asian 1 (0.88)

South Asian 2 (1.77)

Arab 2 (1.77)

Latin American 2 (1.77)

Household income ‡

<CAD 10,000 2 (1.77)

CAD 10,000–30,000 5 (4.42)

CAD 30,000–50,000 7 (6.19)

CAD 50,000–70,000 15 (13.27)

CAD 70,000–90,000 12 (10.62)

>CAD 90,000 70 (61.95)

Children’s PTSS †

8–17 years 11.48 (14.81) 0.00–60.00

18–25 years 12.76 (11.68) 0.00–53.00

Parent’s PTSS † 11.12 (11.03) 0.00–48.00

Children’s PTG † 30.24 (10.00) 7.00–50.00

Parent’s PTG † 54.82 (22.49) 5.00–97.00

Note. † mean (SD); ‡ n (%). CAD = Canadian dollars; SD = standard deviation; CNS = central nervous system;
PTSS = posttraumatic stress symptoms; PTG = posttraumatic growth. Values in table represent raw scores.
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Table 2. Relationships between study variables.

Variable 1 2 3 4 5 6 7 8 9 10

1. Child age - - - - - - - - - - - - - - - - - - - -

2. Child sex (0 = male; 1 = female) a −0.11 - - - - - - - - - - - - - - - - - -

3. Child years since diagnosis 0.51 ** −0.05 - - - - - - - - - - - - - - - -

4. Child time off treatment 0.56 ** −0.03 0.97 ** - - - - - - - - - - - - - -

5. Child treatment intensity 0.19 0.65 0.08 0.12 - - - - - - - - - - - -

6. Household income 0.14 −0.09 −0.03 0.05 0.09 - - - - - - - - - -

7. Children’s PTSS 0.02 0.14 −0.12 −0.11 −0.02 0.04 - - - - - - - -

8. Parent’s PTSS −0.14 −0.03 −0.05 −0.05 −0.08 −0.07 0.18 - - - - - -

9. Children’s PTG 0.06 0.17 −0.13 −0.11 0.07 −0.17 0.05 −0.06 - - - -

10. Parent’s PTG −0.12 −0.02 0.17 0.19 −0.02 −0.07 −0.18 0.14 −0.00 - -

Note. a Nonparametric (Spearman’s rho); PTG = posttraumatic growth; PTSS = posttraumatic stress symptoms.
* p < 0.05; ** p < 0.01.

3.3. Examining the Actor and Partner Effects of PTSS on PTG for Children and Parents (Objective 2)

The actor and partner effects from the APIM are depicted in Figure 1. The covariates of
child sex (b = 0.21, SE = 0.14) and age (b = 0.00, SE = 0.01) were not significant (ps ≥ 0.153),
and the main effect for role (b = −0.03, p = 0.625) was not significant, which suggests there
were no mean-level differences in PTG across children and their parents.
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Figure 1. Actor−partner interdependence model results exploring posttraumatic stress symptoms
predicting posttraumatic growth among child–parent dyads. Note. * p < 0.05.

Actor effects were not significant (b = 0.11, SE = 0.08, p = 0.185), suggesting that one’s
own PTSS did not predict one’s own PTG (for both children and parents). The role x actor
interaction (i.e., testing whether actor effects differed based on child/parent role) was also
not significant (b = 0.04, SE = 0.08, p = 0.643). As expected, results from the two-intercept
model suggested that the individual path coefficients for children’s (b = 0.07, SE = 0.12) and
parents’ (b = 0.15, SE = 0.11) actor effects were not significant (ps > 0.177).

Partner effects were statistically significant (b = −0.19, SE = 0.08, p = 0.020). How-
ever, the role x partner interaction was not significant (b = −0.10, SE = 0.08, p = 0.199),
indicating that the partner effects did not differ based on child/parent role. However,
results from the two-intercept model revealed that the path coefficient for children’s partner
effect (i.e., children’s PTSS as a predictor of their parent’s PTG) was significant (b = −0.29,
SE = 0.12, p = 0.018), but the path coefficient for parent’s partner effect (i.e., parent’s PTSS
as a predictor of their child’s PTG) was not (b = −0.08, SE = 0.11, p = 0.434). This indicates
that lower PTSS for children was associated with greater PTG in their parents, and vice
versa, but that parent PTSS was not associated with children’s PTG.



Cancers 2022, 14, 704 8 of 12

4. Discussion

A diagnosis of childhood cancer can have a tremendous impact on the child and
their parents. Understanding the negative and positive outcomes that occur in the context
of childhood cancer and finding ways to enhance or optimize these aspects of mental
health are therefore important for children and their parents. As a step towards better
understanding the relationship between children’s and parents’ PTSS and children’s and
parents’ PTG, the objectives of this study were to describe, explore, and examine the
relationships between children’s and their parents’ PTSS and PTG.

Children’s scores on the PTSS measures in this study were low relative to scale ranges
suggesting the children in this sample, on average, did not suffer from severe PTSS. Yet,
there was a slightly higher number of children reporting any PTSS (i.e., 77%) than has
been previously published in populations of individuals living beyond childhood cancer
(i.e., 71%) [7]. Parents’ scores on the PTSS measure in this study, while also low, aligned with
the proportions of parents of children living beyond cancer reporting clinically significant
levels of PTSS in the literature [5]. Though experiencing some PTSS, the participants in this
sample were seemingly faring well. In terms of PTG, scores were moderate for both children
and their parents relative to scale ranges, suggesting a modest level of growth following the
childhood cancer experience. These findings align with prior research describing positive
outcomes (assessed via the Impact of Events and the Benefit–Burden Scales) observed in
the wake of cancer [16,18].

Small and nonsignificant relationships were found in this study between children’s
PTSS and PTG scores and parent’s PTSS and PTG scores when using bivariate correlations.
This is consistent with studies published previously using similar approaches (i.e., linear
regression, bivariate correlations) with children living beyond cancer [19] and children
living beyond cancer and their parents [20]. A similar pattern was noted within the APIM
wherein no actor effects (i.e., children’s own PTSS did not predict their own PTG scores,
parents’ own PTSS did not predict their own PTG scores) were observed. It is plausible
that the lack of relationship observed may be due to the individualized nature of PTSS and
PTG in the context of childhood cancer, a measurement artifact, related to an extraneous
variable, sample specific, and/or due to another unassessed/unexplored factor.

An alternative interpretation of these findings is that children’s and their parents’
PTSS and PTG are indeed unrelated and the presence and magnitude of one does not
predict the presence and magnitude of the other. In a study exploring PTSS and PTG
among 6162 individuals who had survived childhood cancer, small relationships were
also observed prompting the researchers to conclude that the relationship between the
two constructs is not robust and that reconsidering the relationship between PTSS and
PTG is required [7]. Thus, the findings from this study add to a mixed literature base, and
highlight that concerted efforts are required to understand if and how PTSS and PTG are
related. Looking ahead, studies using mixed-method approaches, wherein participants are
given the opportunity to share their lived experiences regarding PTSS and PTG may be
warranted. Such studies could offer a more comprehensive understanding of PTSS, PTG
and related factors.

The small and nonsignificant relationships observed between children’s PTSS and
their parents’ PTG (and vice versa) when using bivariate correlations is not surprising
given that these analyses are less sensitive than more advanced statistical techniques, and
do not take interdependence within the dyad into account. Within the APIM, children’s
PTSS predicted their parents’ PTG, such that lower levels of PTSS among children living
beyond cancer was associated with greater PTG in their parents. This relationship was
not reciprocated from parents to children (i.e., parent’s PTSS did not predict their child’s
PTG). It is worth noting that this finding emerged from the two-intercept analytic approach,
but was not initially detected from the traditional interaction model, wherein the partner
main effect suggested, for both children and parents, lower actor PTSS was associated
with greater partner PTG. The pattern from the partner interaction effect (i.e., negative
coefficient) did suggest the relationship would be more negative for children than for
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parents; however, the coefficient did not meet the criteria for statistical significance. While
the patterns across the two approaches are concordant, the statistical difference may be
related to the relatively small sample size for these analyses. As above, further efforts are
still required to replicate these results and tease apart if and how children’s and parents’
PTSS is related to the others PTG.

Nevertheless, the finding that children’s PTSS predicted their parents’ PTG when ac-
counting for the child–parent relationship aligns with literature suggesting the relationship
between children and their parents is important, and can predict both positive and negative
outcomes [25,26]. This study therefore represents an important first step towards including
the dyad in research on this topic. Specifically, results showed that parents’ PTSS did not
predict children’s PTG, despite an observed effect of children’s PTSS on their parents’ PTG.
This is a novel finding. One potential explanation for the lack of relationship between
parents’ PTSS and children’s PTG may relate to the generally resilient way in which parents
respond to and cope with their child’s cancer diagnosis [39] and the strategies parents use
to “protect” their child from seeing their own distress [40,41], which in turn could mitigate
parental influence over children’s PTG. It is also possible that children’s PTG is influenced
by a number of other factors that feature more prominently in their growth.

Clarifying the relationships among children’s and parent’s PTSS and PTG is necessary
to maximize the clinical implications of this work. Findings from this study reiterate the link
between children’s and parent’s mental health and reaffirm that child mental health does
not occur within a vacuum. Consequently, assessing the nature of child–parent interactions
in practice may be fruitful to ensuring success in therapy. Further, results suggest that
strategies to mitigate or manage children’s PTSS following their cancer experience may be
warranted to enhance positive outcomes among parents. As well, findings highlight that
efforts are required to identify factors that predict positive outcomes, including PTG, among
children living beyond cancer to inform treatment priorities and develop interventions
aimed at better supporting this population. While few interventions for survivors of
childhood cancer have been explored, trauma-focused cognitive behavioral therapy has
been lauded for its large effect sizes among youth exposed to other traumatic events [42,43].
Thus, PTG could be considered a strength, or resilience factor, and within the context of
therapy, may be a target to support shifting the narrative around traumatic memories while
also enabling a deeper understanding of PTSS.

Considering the impact of a diagnosis of childhood cancer on the child and their
parents, better understanding the nature of the relationship between negative and positive
outcomes is imperative. In addition to the contributions from this study, there are also
important limitations to consider. First, the sample size was relatively small given the
relationships being tested. Though the current sample was larger than other studies
employing the APIM in pediatric health settings (e.g., [44]), it is possible potential effects
were obfuscated. Given this, replication of the current findings is warranted. Second, the
data were collected cross-sectionally, which precludes exploring changes or effects over
time, which is important in the context of examining cancer survivorship and child–parent
interactions. Researchers may consider exploring changes in PTSS and PTG over time both
within-person and between-partners. Third, the sample was primarily White, amplifying
an already dominant narrative. Concerted efforts are needed to capture and understand
perspectives from historically excluded populations as it cannot be expected that current
findings apply to all ethnic/racial groups equally. Exploring relationship and mean-
level differences across children living beyond cancer and their parents with varying
backgrounds is required to plan for equitable future interventions. Fourth, although the
variables were informed by prior empirical work, it may be worth including additional
variables, such as coping, resilience, and adjustment to better understand the range of
negative and positive outcomes experienced and the effects they do/do not have within-
person and between-partners. Similarly, in this study, benefit finding (acquisition of positive
outcomes/benefits amidst adversity; [10]) and PTG were conflated (positive psychological
changes in the wake of cancer; [11]). This decision was made on theoretical grounds, though
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it is possible doing so may hinder understandings of PTG. It may be worth exploring benefit
finding and PTG separately in the future to explore whether these constructs are indeed
interchangeable or distinct. Fifth, participants in this study were diagnosed with different
cancers (blood cancer, central nervous system tumor, solid tumor, lymphoma), which could
have impacted the way in which they experienced PTSS and PTG. Examining experiences
with PTSS and PTG across cancer types is warranted. Lastly, it is possible that the young
people recruited to this study, who were nearly 10 years since treatment, may differ
those who have completed their treatment more recently. Moreover, including children,
adolescents, and young adults together may have masked the different relationships each
of these developmentally distinct age groups had with their own PTSS and PTG and their
parents PTG. Future research could consider recruiting larger samples, across the cancer
trajectory to facilitate subsample analyses wherein these relationships are explored with
consideration of time since treatment and key developmental milestones for each age group
(childhood, adolescence, young adulthood), which may shape parent–child interactions.

5. Conclusions

PTSS and PTG were low and moderate, respectively, and did not differ between chil-
dren and their parents. No relationships were observed between children’s own PTSS and
PTG and parents own PTSS and PTG. However, when accounting for the interactional, in-
terdependent nature of the child–parent relationship, a partner effect was observed wherein
children’s PTSS was negatively associated with their parents’ PTG. This study represents
an important step towards better understanding the relationship between negative and
positive outcomes and the importance of children’s influence on their parents in the wake
of childhood cancer. Further research exploring PTSS and PTG is needed to inform effective
supportive care options for this cohort.

Author Contributions: Conceptualization, A.W., M.P. and F.S.; methodology, A.W., M.P., E.L.M. and
F.S.; formal analysis, M.P. and E.L.M.; investigation, M.P.; resources, F.S.; data collection, M.P. and F.S.;
writing—original draft preparation, A.W. and M.P.; writing—review and editing, E.L.M., S.H.J.H.,
S.C. and F.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Charbonneau Cancer Research Institute and the Alberta
Children’s Hospital Research Institute.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Health Research Ethics Board of Alberta (HREBA.CC-17-0059).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Long, K.A.; Marsland, A.L. Family Adjustment to Childhood Cancer: A Systematic Review. Clin. Child Fam. Psychol. Rev. 2011,

14, 57–88. [CrossRef] [PubMed]
2. Blaauwbroek, R.; Groenier, K.H.; Kamps, W.A.; Jong, B.M.-D.; Postma, A. Late Effects in Adult Survivors of Childhood Cancer:

The Need for Life-Long Follow-Up. Ann. Oncol. 2007, 18, 1898–1902. [CrossRef] [PubMed]
3. Sohn, I.J.; Han, J.W.; Hahn, S.M.; Song, D.H.; Lyu, C.J.; Cheon, K.-A. Factors Associated with Emotional Distress in Children and

Adolescents During Early Treatment for Cancer. Yonsei Med. J. 2017, 58, 816–822. [CrossRef] [PubMed]
4. Roser, K.; Erdmann, F.; Michel, G.; Winther, J.F.; Mader, L. The Impact of Childhood Cancer on Parents’ Socio-Economic Situation-a

Systematic Review. Psychooncology 2019, 28, 1207–1226. [CrossRef] [PubMed]
5. Van Warmerdam, J.; Zabih, V.; Kurdyak, P.; Sutradhar, R.; Nathan, P.C.; Gupta, S. Prevalence of Anxiety, Depression, and

Posttraumatic Stress Disorder in Parents of Children with Cancer: A Meta-Analysis. Pediatr. Blood Cancer 2019, 66, e27677.
[CrossRef] [PubMed]

6. Ljungman, L.; Hovén, E.; Ljungman, G.; Cernvall, M.; von Essen, L. Does Time Heal All Wounds? A Longitudinal Study
of the Development of Posttraumatic Stress Symptoms in Parents of Survivors of Childhood Cancer and Bereaved Parents.
Psychooncology 2015, 24, 1792–1798. [CrossRef] [PubMed]

http://doi.org/10.1007/s10567-010-0082-z
http://www.ncbi.nlm.nih.gov/pubmed/21221783
http://doi.org/10.1093/annonc/mdm336
http://www.ncbi.nlm.nih.gov/pubmed/17804470
http://doi.org/10.3349/ymj.2017.58.4.816
http://www.ncbi.nlm.nih.gov/pubmed/28540996
http://doi.org/10.1002/pon.5088
http://www.ncbi.nlm.nih.gov/pubmed/30970149
http://doi.org/10.1002/pbc.27677
http://www.ncbi.nlm.nih.gov/pubmed/30816008
http://doi.org/10.1002/pon.3856
http://www.ncbi.nlm.nih.gov/pubmed/26042579


Cancers 2022, 14, 704 11 of 12

7. Klosky, J.L.; Krull, K.R.; Kawashima, T.; Leisenring, W.; Randolph, M.E.; Zebrack, B.; Stuber, M.L.; Robison, L.L.; Phipps, S.
Relations between Posttraumatic Stress and Posttraumatic Growth in Long-Term Survivors of Childhood Cancer: A Report from
the Childhood Cancer Survivor Study. Health Psychol. 2014, 33, 878–882. [CrossRef] [PubMed]

8. Bruce, M. A Systematic and Conceptual Review of Posttraumatic Stress in Childhood Cancer Survivors and Their Parents. Clin.
Psychol. Rev. 2006, 26, 233–256. [CrossRef] [PubMed]

9. Stanton, A.L.; Bower, J.E.; Low, C.A. Posttraumatic Growth after Cancer. In Handbook of Posttraumatic Growth: Research and Practice;
Calhoun, L.G., Tedeschi, R.G., Eds.; Lawrence Erlbaum Associates: Mahwah, NJ, USA, 2006; pp. 138–175.

10. Affleck, G.; Tennen, H. Construing Benefits from Adversity: Adaptational Significance and Dispositional Underpinnings. J. Pers.
1996, 64, 899–922. [CrossRef] [PubMed]

11. Picoraro, J.A.; Womer, J.W.; Kazak, A.E.; Feudtner, C. Posttraumatic Growth in Parents and Pediatric Patients. J. Palliat. Med. 2014,
17, 209–218. [CrossRef]

12. Tedeschi, R.G.; Calhoun, L.G. Posttraumatic Growth: Conceptual Foundations and Empirical Evidence. Psychol. Inq. 2004, 15,
1–18. [CrossRef]

13. Arnedo, C.O.; Sánchez, N.; Sumalla, E.C.; Casellas-Grau, A. Stress and Growth in Cancer: Mechanisms and Psychotherapeutic
Interventions to Facilitate a Constructive Balance. Front. Psychol. 2019, 10, 177. [CrossRef] [PubMed]

14. Arpawong, T.E.; Oland, A.; Milam, J.E.; Ruccione, K.; Meeske, K.A. Post-Traumatic Growth among an Ethnically Diverse Sample
of Adolescent and Young Adult Cancer Survivors. Psychooncology 2013, 22, 2235–2244. [CrossRef] [PubMed]

15. Tremolado, M.; Bonichini, S.; Basso, G.; Pillon, M. Post-Traumatic Stress Symptoms and Post-Traumatic Growth in 223 Childhood
Cancer Survivors: Predictive Risk Factors. Front. Psychol. 2016, 7, 287. [CrossRef] [PubMed]

16. Wilson, J.Z.; Marin, D.; Maxwell, K.; Cumming, J.; Berger, R.; Saini, S.; Ferguson, W.; Chibnall, J.T. Association of Posttraumatic
Growth and Illness-Related Burden with Psychosocial Factors of Patient, Family, and Provider in Pediatric Cancer Survivors. J.
Trauma. Stress 2016, 29, 448–456. [CrossRef] [PubMed]

17. Yi, J.; Kim, M.A. Postcancer Experiences of Childhood Cancer Survivors: How is Posttraumatic Stress Related to Posttraumatic
Growth? J. Trauma. Stress 2014, 27, 461–467. [CrossRef]

18. Michel, G.; Taylor, N.; Absolom, K.; Eiser, C. Benefit Finding in Survivors of Childhood Cancer and Their Parents: Further
Empirical Support for the Benefit Finding Scale for Children. Child Care Health Dev. 2010, 36, 123–129. [CrossRef]

19. Koutná, V.; Jelínek, M.; Blatný, M.; Kepák, T. Predictors of Posttraumatic Stress and Posttraumatic Growth in Childhood Cancer
Survivors. Cancers 2017, 9, 26. [CrossRef]

20. Barakat, L.P.; Alderfer, M.A.; Kazak, A.E. Posttraumatic Growth in Adolescent Survivors of Cancer and Their Mothers and
Fathers. J. Pediatr. Psychol. 2006, 31, 413–419. [CrossRef]

21. Morris, A.; Gabert-Quillen, C.; Delahanty, D. The Association between Parent PTSD/Depression Symptoms and Child PTSD
Symptoms: A Meta-Analysis. J. Pediatr. Psychol. 2012, 37, 1076–1088. [CrossRef]

22. Sharp, K.M.H.; Willard, V.W.; Barnes, S.; Tillery, R.; Long, A.; Phipps, S. Emotion Socialization in the Context of Childhood Cancer:
Perceptions of Parental Support Promotes Posttraumatic Growth. J. Pediatr. Psychol. 2017, 42, 95–103.

23. Ozono, S.; Saeki, T.; Mantani, T.; Ogata, A.; Okamura, H.; Yamawaki, S. Factors Related to Posttraumatic Stress in Adolescent
Survivors of Childhood Cancer and Their Parents. Support Care Cancer 2007, 15, 309–317. [CrossRef] [PubMed]

24. Langeveld, N.E.; Grootenhuis, M.A.; Voute, P.A.; de Haan, R.J. Posttraumatic Stress Symptoms in Adult Survivors of Childhood
Cancer. Pediatr. Blood Cancer 2004, 42, 604–610. [CrossRef] [PubMed]

25. Schepers, S.A.; Okado, Y.; Russell, K.; Long, A.M.; Phipps, S. Adjustment in Childhood Cancer Survivors, Healthy Peers, and
Their Parents: The Mediating Role of the Parent-Child Relationship. J. Pediatr. Psychol. 2019, 44, 186–196. [CrossRef]

26. Tillery, R.; Willard, V.W.; Sharp, K.M.H.; Klages, K.L.; Long, A.M.; Phipps, S. Impact of the Parent-Child Relationship on
Psychological and Social Resilience in Pediatric Cancer Patients. Psychooncology 2020, 29, 339–346. [CrossRef]

27. Kenny, D.A. Models of Non-Independence in Dyadic Research. J. Soc. Pers. Relatsh. 1996, 13, 279–294. [CrossRef]
28. Kenny, D.A.; Cook, W. Partner Effects in Relationship Research: Conceptual Issues, Analytic Difficulties, and Illustrations. Pers.

Relatsh. 2005, 6, 433–448. [CrossRef]
29. Harris, P.A.; Taylor, R.; Thielke, R.; Payne, J.; Gonzalez, N.; Conde, J.G. Research Electronic Data Capture (Redcap)—A Metadata-

Driven Methodology and Workflow Process for Providing Translational Research Informatics Support. J. Biomed. Inform. 2009, 42,
377–381. [CrossRef]

30. Kazak, A.E.; Hocking, M.; Ittenbach, R.F.; Meadows, A.T.; Hobbie, W.; DeRosa, B.W.; Leahey, A.; Kersun, L.; Reilly, A. A Revision
of the Intensity of Treatment Rating Scale: Classifying the Intensity of Pediatric Cancer Treatment. Pediatr. Blood Cancer 2012, 59,
96–99. [CrossRef]

31. Foa, E.B.; Johnson, K.M.; Feeny, N.C.; Treadwell, K.R.H. The Child PTSD Symptom Scale: A Preliminary Examination of Its
Psychometric Properties. J. Clin. Child Psychol. 2001, 30, 376–384. [CrossRef]

32. Blevins, C.A.; Weathers, F.W.; Davis, M.T.; Witte, T.K.; Domino, J.L. The Posttraumatic Stress Disorder Checklist for DSM-5
(PCL-5): Development and Initial Psychometric Evaluation. J. Trauma. Stress 2015, 28, 489–498. [CrossRef] [PubMed]

33. Currier, J.M.; Hermes, S.; Phipps, S. Brief Report: Children’s Response to Serious Illness: Perceptions of Benefit and Burden in a
Pediatric Cancer Population. J. Pediatr. Psychol. 2009, 34, 1129–1134. [CrossRef] [PubMed]

34. Phipps, S.; Long, A.M.; Ogden, J. Benefit Finding Scale for Children: Preliminary Findings from a Childhood Cancer Population.
J. Pediatr. Psychol. 2007, 32, 1264–1271. [CrossRef] [PubMed]

http://doi.org/10.1037/hea0000076
http://www.ncbi.nlm.nih.gov/pubmed/24799000
http://doi.org/10.1016/j.cpr.2005.10.002
http://www.ncbi.nlm.nih.gov/pubmed/16412542
http://doi.org/10.1111/j.1467-6494.1996.tb00948.x
http://www.ncbi.nlm.nih.gov/pubmed/8956517
http://doi.org/10.1089/jpm.2013.0280
http://doi.org/10.1207/s15327965pli1501_01
http://doi.org/10.3389/fpsyg.2019.00177
http://www.ncbi.nlm.nih.gov/pubmed/30778323
http://doi.org/10.1002/pon.3286
http://www.ncbi.nlm.nih.gov/pubmed/23554227
http://doi.org/10.3389/fpsyg.2016.00287
http://www.ncbi.nlm.nih.gov/pubmed/26973578
http://doi.org/10.1002/jts.22123
http://www.ncbi.nlm.nih.gov/pubmed/27580167
http://doi.org/10.1002/jts.21941
http://doi.org/10.1111/j.1365-2214.2009.01034.x
http://doi.org/10.3390/cancers9030026
http://doi.org/10.1093/jpepsy/jsj058
http://doi.org/10.1093/jpepsy/jss091
http://doi.org/10.1007/s00520-006-0139-1
http://www.ncbi.nlm.nih.gov/pubmed/17021857
http://doi.org/10.1002/pbc.20024
http://www.ncbi.nlm.nih.gov/pubmed/15127415
http://doi.org/10.1093/jpepsy/jsy069
http://doi.org/10.1002/pon.5258
http://doi.org/10.1177/0265407596132007
http://doi.org/10.1111/j.1475-6811.1999.tb00202.x
http://doi.org/10.1016/j.jbi.2008.08.010
http://doi.org/10.1002/pbc.23320
http://doi.org/10.1207/S15374424JCCP3003_9
http://doi.org/10.1002/jts.22059
http://www.ncbi.nlm.nih.gov/pubmed/26606250
http://doi.org/10.1093/jpepsy/jsp021
http://www.ncbi.nlm.nih.gov/pubmed/19342537
http://doi.org/10.1093/jpepsy/jsl052
http://www.ncbi.nlm.nih.gov/pubmed/17210581


Cancers 2022, 14, 704 12 of 12

35. Tedeschi, R.G.; Calhoun, L.G. The Posttraumatic Growth Inventory: Measuring the Positive Legacy of Trauma. J. Trauma. Stress
1996, 9, 455–471. [CrossRef] [PubMed]

36. Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics; Pearson: New York, NY, USA, 2007.
37. Kenny, D.A.; Kashy, D.A.; Cook, W. Dyadic Data Analysis; Guilford Press: New York, NY, USA, 2006.
38. Kenny, D.A.; Ledermann, T. Detecting, Measuring, and Testing Dyadic Patterns in the Actor-Partner Interdependence Model.

J. Fam. Psychol. 2010, 24, 359–366. [CrossRef] [PubMed]
39. Phipps, S.; Long, A.; Willard, V.W.; Okado, Y.; Hudson, M.; Huang, Q.; Zhang, H.; Noll, R. Parents of Children with Cancer:

At-Risk or Resilient? J. Pediatr. Psychol. 2015, 40, 914–925. [CrossRef] [PubMed]
40. Wurz, A.; Cho, S.; Tran, A.; Henry, B.; Duong, J.; Schulte, F. Navigating Life after Cancer Treatment: Comparing and Contrasting

Children’s and Their Parent’s Experiences (Working Title). Department of Oncology, Division of Psychosocial Oncology, Cumming
School of Medicine, University of Calgary, Calgary, AB, Canada. in preparation.

41. Cho, S.; Wurz, A.; Henry, B.; Tran, A.; Duong, J.; Schulte, F. Exploring Pain Experiences among Children Diagnosed with Cancer
and Their Parent (Working Title). Department of Oncology, Division of Psychosocial Oncology, Cumming School of Medicine,
University of Calgary, Calgary, AB, Canada. in preparation.

42. Gutermann, J.; Schreiber, F.; Matulis, S.; Schwartzkopff, L.; Deppe, J.; Steil, R. Psychological Treatments for Symptoms of
Posttraumatic Stress Disorder in Children, Adolescents, and Young Adults: A Meta-Analysis. Clin. Child Fam. Psychol. Rev. 2016,
19, 77–93. [CrossRef]

43. Cohen, J.A.; Mannarino, A.P.; Deblinger, E. Treating Trauma and Traumatic Grief in Children and Adolescents; Guilford Publications:
New York, NY, USA, 2016.

44. Driscoll, K.A.; Schatschneider, C.; McGinnity, K.; Modi, A.C. Application of Dyadic Data Analysis in Pediatric Psychology: Cystic
Fibrosis Health-Related Quality of Life and Anxiety in Child-Caregiver Dyads. J. Pediatr. Psychol. 2012, 37, 605–611. [CrossRef]

http://doi.org/10.1002/jts.2490090305
http://www.ncbi.nlm.nih.gov/pubmed/8827649
http://doi.org/10.1037/a0019651
http://www.ncbi.nlm.nih.gov/pubmed/20545409
http://doi.org/10.1093/jpepsy/jsv047
http://www.ncbi.nlm.nih.gov/pubmed/25997639
http://doi.org/10.1007/s10567-016-0202-5
http://doi.org/10.1093/jpepsy/jss063

	Introduction 
	Materials and Methods 
	Participants 
	Procedures 
	Measures 
	Socio-Demographic and Medical Information 
	Posttraumatic Stress Symptoms (PTSS) 
	Posttraumatic Growth (PTG) 

	Statistical Analyses 

	Results 
	Participants 
	Describing PTSS and PTG in Children and Their Parents and Exploring the Relationship between These Variables (Objective 1) 
	Examining the Actor and Partner Effects of PTSS on PTG for Children and Parents (Objective 2) 

	Discussion 
	Conclusions 
	References

