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Background: Studies have indicated that the impact of a traumatic experience can be negative and
can provide the opportunity to experience psychological growth, known as post-traumatic growth

(PTG).

Objective: To evaluate the role of cognitive processing in PTG among parents of childhood cancer
survivors (CCS) based on the PTG theoretical model. We compared the model between parents of
CCS and parents of children with chronic disease (CCD) to determine how the role of cognitive

processing in PTG is different depending on the children’s illness.

Methods: Final sample consisted of 78 parents of CCS and 44 parents of CCD. The survey included
standardized measurements assessing re-examination of core beliefs, intrusive and deliberate
rumination, post-traumatic stress symptoms, and PTG. The hypothetical relationships among the

variables were tested by covariance structure analysis.

Results: PTG among parents of CCS had significantly strong association with re-examination of
core beliefs, but not with deliberate rumination. Re-examination of core beliefs was significantly
more likely to foster PTG among parents of CCS, whereas deliberate rumination was significantly

more likely to be associated with PTG among parents of CCD.

Conclusions: For parents of CCS, re-examination of core beliefs had a greater impact on PTG than
deliberate rumination. Our results suggest that support should focus on the process of re-examining

core beliefs in facilitating PTG among parents of CCS.

Implication for Practice: Nurses should provide parents of CCS with reassurance regarding their
experiences of the re-examination of core beliefs, which will likely lead to PTG.



Introduction

Having a child with a severe illness is a highly stressful experience for parents. Since such an
experience has a long-term negative impact, the literature has focused on alleviating negative
symptoms (e.g., mental anguish) and preventing the development of mental disorders=,
Psychological reactions sometimes observed in parents whose children are affected by cancer
have been classified as post-traumatic stress symptoms (PTSS) or post-traumatic stress disorder*
6. Children with cancer and their parents and family members are reportedly at a high risk of
developing PTSS during cancer treatment, additionally this risk could last throughout the long-
term follow-up after the treatment’-°.

Studies have indicated, however, that the impact of a traumatic experience is not always negative
and can provide the opportunity to experience psychological growth. This phenomenon, known
as post-traumatic growth! (PTG), is defined as “a positive change that individuals experience as
a result of the psychological struggle with a traumatic event!2.” PTG is comprised of five
different domains: (1) relating to others, (2) new possibilities, (3) personal strength, (4)
appreciation of life, and (5) spiritual change'®. Experiencing PTG increases mental preparedness
for future stress and leads to an improved sense of well-being*#, thus it is important to investigate
the mechanisms of PTG experiences. Quantitative and qualitative studies indicate that the
parents of childhood cancer survivors also experience PTG,

The PTG theoretical model integrates several existing theories, known concepts, and
literature'>'217 to depict how PTG can affect positive life changes. According to the model, the
PTG process begins with an experience of a traumatic event (e.g., having a child with cancer).
The experience impacts an individual’s established belief system (e.qg., belief that my child is

perfectly healthy), contributing to a psychological struggle that leads to cognitive and emotional



responses. The period of confusion and struggle can contribute to a strengthened, even new
psychological perspective among parents following their child’s diagnosis. Parents review and
examine their fundamental beliefs including about self and this process can be the catalyst for the
possibility of PTG. According to the PTG model, this cognitive processing is essential for
growth,*? and involves three major elements: 1) re-examination of core beliefs that were shaken
and challenged by experiencing a trauma; 2) intrusive, often automatic and negative, rumination
that is likely to occur as a result of experiencing a trauma; and 3) more deliberate constructive
rumination that involves making meaning out of a traumatic experience. Re-examination of core
beliefs and deliberate rumination are the two major factors promoting PTG (Figure 1).

The concept of “re-examination of core beliefs” involves dismantling personal assumptions,*®
including how a person plans and predicts, and contributes to how humans and events are
understood®’. Traumatic experiences make people re-examine their fundamental beliefs about the
world and their place in it8,

Ruminations are repetitive thoughts, and a pondering on what happened? that are often
fostered by the disruption of core beliefs. The early phase of rumination is mainly intrusive,
occurring when people think about the disruptive side of a traumatic experience, even when such
thoughts are not desired. Intrusive rumination occasionally makes the shift to deliberate
rumination, which is more controlled and focused on making sense of the experience, problem-
solving, reminiscence, and anticipation?!. This deliberate quality of rumination appears important
for the subsequent recognition of PTG,

Understanding the cognitive process of PTG among parents of a childhood cancer survivor
(CCS) will help clinicians to provide support that fosters PTG among these parents. The

literature about parents of CCS is focused on factors that facilitate PTG such as hope?? and



iliness perceptions following treatment?®. Studies have not achieved consistent results regarding
which cognitive factors explain PTG. Therefore, it remains unclear whether effective support for
PTG in parents of CCS should focus on the re-examination of core beliefs, deliberate rumination,
or both equally. In addition, although PTSS and PTG can co-occur after a traumatic event?*,
these outcomes may be predicted via different pathways?®. Thus, it is important to clarify the
potentially different roles of the cognitive processing in PTG and PTSS, as it leads to effective
clinical practice that may focus on these factors. We also examine whether relationships among
cognitive factors, PTSS, and PTG are specific to parents of CCS. Having a child with cancer
may evoke higher severe initial shock than having a child with chronic disease (CCD) because it
is well-known that childhood cancer is the highest cause of death by a childhood illness,
especially in Japan?, which in turn, may lead to a differential cognitive processing by parents. In
the current study, we compared the parents of CCD with those of CCS to examine the different
roles of cognitive processing, such as challenged core beliefs and two types of rumination in
PTG and PTSS.

This study had two primary aims, to: 1) clarify how PTG and PTSS among parents of CCS are
associated with the extent to which core beliefs were re-examined after the child was diagnosed
with cancer and subsequent intrusive and deliberate rumination; and 2) determine whether the
relationships among re-examination of core beliefs, rumination, PTG, and PTSS are equivalent
between the parents of CCS and parents of CCD.

Overall, five hypotheses were derived based on the PTG theoretical model*8 and
literature!®2%:2 (Figure 2): 1) re-examination of core beliefs will lead to intrusive rumination and
deliberate rumination; 2) re-examination of core beliefs will increase PTG and PTSS; 3)

intrusive rumination will increase PTSS, whereas deliberate rumination will increase PTG; 4)



4

intrusive and deliberate rumination will be correlated with each other; and 5) PTSS and PTG will
be unrelated.

Methods

Participants

We approached 199 parents of CCS and 120 parents of CCD during a five-month period in
2015 who met the following criteria: 1) a child diagnosed with cancer or chronic disease at 6
months to 15 years of age; 2) at least six months had passed since the completion of inpatient
hospital treatment; 3) follow-up treatment was ongoing on an outpatient basis; 4) parent speaks
Japanese; and 5) the child did not have congenital abnormalities (i.e., Down’s syndrome)
because the parents’ reaction may be additionally affected by such.

Using the Japanese definition of medical aid for chronic pediatric diseases of specified
categories, “chronic disease” is defined as a disease causing long-term limitations to daily life
and/or requiring long-term management because of illness (e.g., type 1 diabetes, juvenile
idiopathic arthritis, and inflammatory bowel disease). Surveys were conducted at three hospitals
in Eastern Japan (Tokyo and Miyagi). At each hospital, more than 20 patients with cancer had
been treated during the year before the survey. Consent for study participation was obtained from
86 parents of CCS and 47 parents of CCD. Responses with missing data were excluded, and the
analyzed data were obtained from 78 parents of CCS (39.2%) and 44 parents (36.7%) of CCD.
Measures
Japanese version of the Post-traumatic Growth Inventory (PTGI-J)

The PTGl is widely used to assess PTG resulting from a psychological struggle with a
traumatic event3, The original PTGI included five factors with 21 items: Relating to Others (7

items); New Possibilities (5 items); Personal Strength (4 items); Spiritual Change (2 items); and



Appreciation of Life (3 items). We used the PTGI-J developed by Taku et al.?” Due to different
cultural backgrounds, the PTGI-J includes four factors with 18 items: Relating to Others (6
items); New Possibilities (4 items); Personal Strength (4 items); and Spiritual Change and
Appreciation of Life (4 items). The participants rated the items using a 6-point Likert scale
ranging from 0 (I did not experience this change as a result of this crisis) to 5 (I experienced this
change to a very great degree as a result of this crisis) based on how the degree of each change
had been experienced in their current way of living as a result of their child’s diagnosis. The
PTGI-J has adequate validity and internal consistency (Cronbach’s a. = 0.90) for use in university
students in Japan. The Cronbach’s a for the current study among parents of CCS and parents of
CCD were 0.95 and 0.94, respectively.

Japanese version of the Impact of Event Scale-Revised (IES-R-J)

The IES-R-J is a 22-item self-report questionnaire used to examine PTSS within the past week
related to a specific traumatic event?®. The original version was developed by Weiss in the
USAZ, The scale includes three factors: Avoidance (8 items); Intrusion (8 items); and
Hyperarousal (6 items). Since health insurance applications include a psychological examination
in Japan, the IES-R-J is the most widely-used scale for measuring PTSS in parents of CCS.
Participants rate the items on a 5-point Likert scale ranging from 0 (not at all) to 4 (a very great
degree) based on how frequently each symptom was experienced within the past week at the
survey point. Greater than 24 points is considered a severe level of PTSS. The Cronbach’s o of
the total score for the current study was 0.95 among the parents of CCS and 0.96 among parents
of CCD.

Japanese version of the Core Beliefs Inventory (CBI-J)

The CBI-J was developed by Taku et al.>° based on the original version of the CBI. The items



include a broad range of beliefs that are thought to comprise the assumptive world that may be
challenged by experiencing a potentially traumatic life event!®. The CBI and CBI-J included nine
items; however, with the approval of the original authors, we slightly modified three items to
make them easier to understand. The participants were instructed to reflect upon the “diagnosis
of disease in your child” and to indicate the extent to which it led them to seriously examine each
core belief. The participants rated the items on a 6-point Likert scale ranging from 0 (not at all)
to 5 (a very great degree). The Cronbach’s a for the total score in the current sample was 0.89 for
both parents of children with cancer and chronic disease.

Japanese version of the Event-related Rumination Inventory (ERRI-J)

The ERRI-J was used to assess two different types of rumination (i.e., intrusive and deliberate
rumination) related to a child’s disease®. The original version of the ERRI? as well as the
Japanese translated version has 20 items: intrusive rumination (10 items) and deliberate
rumination (10 items). Although the original version of the ERRI involves two different time
points (“during the weeks immediately after the event” and “in the last few weeks”), we asked
only “in the last few weeks after the diagnosis of disease in your child” in the present study.
Parents responded on a 4-point Likert scale ranging from 0 (not at all) to 3 (often). The
Cronbach’s a among parents of CCS and CCD were 0.94 and 0.95 for intrusive rumination and
0.95 and 0.97 for deliberate rumination, respectively.

Study procedures

The present study was conducted with the approval of the ethical review organization of
Tohoku University, Faculty of Medicine (2015-1-1), St. Luke’s International Hospital (15-R023),
and Miyagi Children’s Hospital (247). After identifying the target candidates who met the

inclusion criteria, the attending physicians explained the study verbally and in writing to parents



when they visited the hospital as an outpatient. The researchers explained the purpose of the
study in detail using an information form and questionnaire in a private room only after the
candidates provided consent to listen to a detailed explanation of the study. The participants were
asked to complete the survey packet at home if they agreed to participate. Returning the survey
was then considered confirmation of consent. Survey responses were later returned by mail.
Data analysis

Analyses were performed using SPSS Statistics for Windows Ver. 23 (IBM, Inc., Armonk, NY,
USA). A bilateral P value was considered significant. Initially, descriptive statistics were
calculated; they were then compared between the parents of CCS and parents of CCD. Ages of
the parents and their children and the time since diagnosis were compared using t-tests. Parent’s
sex, education, religious faith, child’s sex, presence or absence of siblings, presence or absence
of treatment, and activities of daily living were examined using chi-square tests. Pearson’s
correlation coefficients were examined to assess relationships among variables.

Next, the hypotheses were tested using Amos for Windows ver.23 (IBM, Inc., Armonk, NY,
USA). We first examined whether the two groups of parents conformed to the hypothesis model.
Conformity was evaluated using a chi-square test, goodness-of-fit index (GFI), adjusted
goodness-of-fit index (AGFI), root mean square error of approximation (RMSEA), and Akaike
information criteria (AIC)3L. The differences in the degree of impact of each parameter between
the parents of CCS and parents of CCD were examined by multiple group simultaneous analysis.
When evaluating the model, we set equality constraints for some paths in reference to the
correlation coefficient of each variable. Results were considered significant for a P value of 5%
in the multiple group simultaneous analysis with a standard normal distribution, when the

absolute value of the test statistic for a difference between parameters was > 1.96 or < 1.96.



Results
Participants

The participant characteristics are summarized in Table 1. In both groups, responses were
obtained from more mothers than fathers. There were no significant differences between the
parents of CCS and parents of CCD for other demographic variables. The power in an unpaired t-
test was 0.75 in the following setting: the a error was 0.05 and effect size was moderate (0.50).
Comparisons of cognitive processing, PTG, and PTSS between the two groups

There were no differences in the mean total score of the PTGI-J between the parents of CCS
and parents of CCD (Table 2). No differences were obtained in the IES-R-J scores, suggesting
that the PTSS level was similar between the two groups. The average total score for the CBI-J
was slightly higher among the parents of CCS than among parents of CCD. For the ERRI-J, no
differences were found for either intrusive or deliberate rumination between the two groups.
Correlation analyses

The CBI showed significant positive correlations with regards to all variables for parents of
CCS and parents of CCD. Intrusive rumination showed no significant relationship with PTG in
both groups, whereas deliberate rumination exhibited a significant positive relationship with
PTG but only with the parents of CCD. No significant correlation between deliberate rumination
and PTG was obtained for the parents of CCS. Additionally, no significant relationship was
observed between PTG and PTSS among the parents of CCS and parents of CCD (Table 3).
Multiple Group Structural Equation Modeling

First, the hypothesized model was tested using structural equation modeling. The model
showed excellent fit to the data: % = 1.32, df = 3, P = 0.724, GFI = 0.993, AGFI = 0.966,

RMSEA = 0.000, and AIC = 25.32 for parents of CCS, and ¥ = 1.15, df = 3, P = 0.765, GFI =



0.990, AGFI =0.949, RMSEA = 0.000, and AIC = 25.15 for parents of CCD.

Second, we compared the path coefficients in the model to determine the equivalence between
the two groups. Model 1 involves no constraints. Model 2 constrains the path coefficients from
re-examination of core beliefs to deliberate and intrusive rumination, from intrusive rumination
to PTSS, and the covariance between intrusive and deliberate rumination in the two groups.
Model 3 constrains the path from intrusive rumination to PTSS and covariance between intrusive
rumination and deliberate rumination. Finally, Model 4 constrains all path coefficients. By
comparing the four models, Model 3 demonstrated the best fit to the data by demonstrating the
lowest score on the AIC. The AIC score for all four models were as follows: 52.80 for Model 1,
50.16 for Model 2, 49.37 for Model 3, and 56.05 for Model 4.

Third, we used a multiple group simultaneous analysis to assess the differences between the
parents of CCS and parents of CCD. Significant differences were observed in a path from CBI to
intrusive rumination, from CBI to PTG, and from deliberate rumination to PTG, as shown in
Figure 3. The test statistics for the parameter differences were —2.25 from CBI to intrusive
rumination, 3.02 from CBI to PTG, and —2.59 from deliberate rumination to PTG.

Discussion

We examined how PTG among parents of CCS is associated with the extent to which core
beliefs are re-examined after the child was diagnosed with cancer and the subsequent intrusive
and deliberate rumination. As a result of the covariance structure analysis, re-examination of core
beliefs had a stronger impact on PTG than deliberate rumination among parents of CCS, but not
among parents of CCD. Moreover, parents of CCS experienced PTG to the same degree as
parents of CCD. However, the degree to which the perceived re-examination of core beliefs

influenced intrusive rumination and to which deliberate rumination influenced PTG were
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significantly lower in parents of CCS than in parents of CCD.

Firstly, PTG among parents of CCS was more strongly associated with the perceived re-
examination of core beliefs than with deliberate rumination. Based on the PTG theoretical
model, we hypothesized that PTG would be associated with a greater extent by the disruption of
core beliefs than deliberate rumination, which was supported by the current study. The results are
consistent with the findings of earlier studies of cancer patients!®32, Furthermore, in Japanese
earthquake victims, PTG was influenced to a greater extent by re-examination of core beliefs
than by deliberate rumination®, indicating that the impact of triggering event plays a major role
in determining PTG. However, it is noteworthy that deliberate rumination did not have a direct
impact on PTG among parents of CCS in the current study. This may be because having a child
with cancer is so shocking that it disrupts parents’ core beliefs, and thus, the impact of disrupted
core beliefs on PTG surpasses the impact of cognitive efforts that may subsequently occur.
Although one previous study also indicated that deliberate rumination had no relevance to PTG
among cancer survivors>, that survey was conducted after approximately five years or longer
since the diagnosis of cancer. Thus, the time since the event may be another reason for the results
obtained in the present study. In addition, PTG among parents of CCS has been suggested to
occur by both cognitive processes (e.g., meaning making)®, and affective processes® (e.g.,
depression [Lindwall et al.>"] and anxiety [Nakayama et al.*®]). Although we did not focus on the
role of affective processes in PTSS and PTG in the current study, examining both processes will
help develop more effective support for parents of CCS. However, it should be noted that
rumination was induced by putting only the focus on “during the last few weeks” in the current
research. Studies assessing rumination “soon after the traumatic experience” showed positive

correlations between deliberate rumination and PTG, Thus, the degree of deliberate rumination
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soon after a traumatic experience, rather than at a later point, might serve as a stronger predictor
of PTG.

Second, the parents of CCS experienced PTG to the same extent as those of CCD. Re-
examination of core beliefs produced intrusive rumination for both groups of parents as
hypothesized. However, the relationships were weaker in parents of CCS. Re-examination of
core beliefs also led to deliberate rumination regardless of children’s type of illness, supporting
the PTG theoretical model. PTSS among parents of CCS could have been lower if more time had
passed since the diagnosis®®. Compared with the parents of CCD, parents of CCS might have
completed treatment, leading to less intrusive rumination, however, the current study revealed no
differences in the PTSS level between the two groups of parents. For the parents of CCS, re-
examination of core beliefs only indirectly affected PTSS through intrusive rumination, whereas
for the parents of CCD, re-examination of core beliefs directly affected PTSS. The sample in the
present study included a high proportion of parents of CCD who showed severe PTSS. Thus, a
significant direct effect from deliberate rumination to PTG must have been observed only among
parents of CCD. Deliberate rumination is a cognitive process used to try to identify meaning
from experiences and can directly trigger PTG*. On the other hand, deliberate rumination after
some time has passed since the child’s diagnosis may not have the same positive impact on
PTG*. Thus, future studies should consider the timing of rumination. Early deliberate
rumination seems more adaptable, whereas prolonged deliberate rumination seems to indicate
ongoing cognitive efforts that have not yet led to PTG.

Limitations
This was a retrospective cross-sectional survey. The respondents answered while reflecting on

their perturbation at the time of diagnosis; thus, their reports may not reflect what they actually
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experienced right after their child’s diagnosis. In addition, the study inclusion criteria make it
possible for a broad range of time to have elapsed between the child's diagnosis and the parent
being asked to complete the instruments. Thus, a longitudinal design would be more preferable.
Second, the sample size was rather small. Although these participants are not easy to access, a
large-scale survey is needed in the future. Third, our sample includes a high proportion of parents
of children with hematological malignancies. This may have reflected the state of the hospitals
where the survey was conducted. Fourth, PTSS and PTG might be affected by medical services
that are specific to Japan, in which most of the treatment is continued in an inpatient
environment. Further studies are needed to determine whether similar results would be achieved
in other countries. Another limitation is that the response rate was as low as 38 % in the current
study. However, the ratio of fathers’ responses (approximately 40%) is well-balanced to that of
other studies®9)22.2339,
Implications for clinical practice and future research

Based on the present study, PTG among parents of CCS is strongly associated with the re-
examination of core beliefs, rather than deliberate rumination. Our results suggest that among
parents of CCS, support should focus on the process of re-examining core beliefs. Since the greater
the initial impact or shattered beliefs is often associated with higher emotional pain, parents of
CCS can be overwhelmed by their situation. Therefore, clinical nurses take on the role as
facilitators rather than creators of growth in helping the parents of CCS cope with trauma early
during the aftermath of their child’s diagnosis. In accordance with previous studies®, clinicians
should realize that the timing for the re-examination of core beliefs is a key phase required to
experience PTG in parents, which will occur early in the hospitalization or soon after their child’s

diagnosis. Management of initial shock seems to be critical. The provision of information
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regarding the knowledge of disease, the treatment strategy and prospect of life and side effects
associated with the therapy, enable the parents to review and reflectively question their core beliefs.
Thus, clinicians must listen and try to understand the parents’ worldview and fundamental beliefs
when they recount the story in the form of reassurance rather than to gather information.

In future studies, the content of the core beliefs should be examined. In fact, there is a report
that shows a relatively low PTG among parents of CCS in whom the diagnosis had a strong impact
after treatment was completed*?. Therefore, it may be worth examining the individual differences
in parents’ PTG and the content of core beliefs that were challenged by their child’s diagnosis.
Furthermore, PTG is a perceived change in a fundamental philosophy, which may change
behaviors and perspectives concurrently. Parental support, reassurance, and distraction may also
promote children’s PTG*3. Thus, parental PTG may bring positive psychosocial effects to children
even after the therapy ends through their parenting, including attitudes toward children. Future
studies should focus on the interactive relationships between parental PTG and the children’s

psychosocial influence.

Conclusions

The re-examination of core beliefs had a stronger impact on PTG than deliberate rumination
among parents of CCS, but not among parents of CCD. Parents of CCS experienced PTG to the
same degree as parents of CCD. However, the degree by which the perceived re-examination of
core beliefs influenced intrusive rumination and by which deliberate rumination influenced PTG
was significantly lower in parents of CCS than in parents of CCD. These findings indicated that
the mechanism in PTG was different between parents of CCS and parents with CCD. Thus, re-

examination of core beliefs, rather than deliberate rumination, would have a major role to foster



PTG among parents of CCS. Nurses should provide parents with reassurance regarding their

experiences of the re-examination of core beliefs, which will lead to PTG.
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Abbreviations: CCS, Childhood Cancer Survivors; CCD, Children with Chronic Disease.
aReported mean (SD); a t-test was used for continuous variables; y? tests were used for other
categorical variables.

b Evaluated by ECOG Performance Status

Table 2. Descriptive statistics of study variables

There was a statistically significant difference if p < 0.05.

Abbreviations: CCS, Childhood Cancer Survivors; CCD, Children with Chronic Disease; CBI-J,
Japanese version of the Core Beliefs Inventory; ERRI-J, Japanese version of the Event-related
Rumination Inventory; PTG-I-J, Posttraumatic Growth Inventory Japanese version; IES-R-J,
Japanese-language version of Impact of Event Scale-Revised.

2 Evaluated when the total score of the IES-R-J was over 24 points and reported by percentage.

Table 3. Correlations between study variables

Pearson’s correlation coefficients were examined to assess the relationships among variables.
Correlations of the parents of childhood cancer survivors are upper range and correlations of the
parents of children with chronic disease are under range in each row.

Abbreviations: CCS, Childhood Cancer Survivors; CCD, Children with Chronic Disease; CBI-J,
Japanese version of the Core Beliefs Inventory; ERRI-J, Japanese version of the Event-related

Rumination Inventory; PTG-I-J, Posttraumatic Growth Inventory Japanese version; IES-R-J,
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Japanese-language version of Impact of Event Scale-Revised.
4p<0.01.

b <0.05.

Figure Legends

Figure 1. Cognitive processing of the PTG theoretical model

Figure 2. Hypothetical model based on the PTG theoretical model

Figure 3. Significant differences in paths from re-examination of core beliefs to intrusive
rumination, from re-examination of core beliefs to PTG, and from deliberate rumination to
PTG

Multiple group simultaneous analysis was tested on the best fit model by structural equation
modeling.

Equality constraint was set only from intrusive rumination to post-traumatic stress symptoms.
Significant direct relationships are represented by linear lines.

Insignificant direct relationships are represented by dashed lines.

Covariates are represented by curved lines.

Parents of childhood cancer survivors are shown as A(#).

Parents of children with chronic diseases are shown as B (e).



2p < 0.001.
b <0.01.

®p < 0.05.

22



Tables
Table 1. Demographics of parents and their children

Parents of CCS Parents of CCD P value

Variables Numbers (%)
Parents
Gender(Male) 31 (39.7%) 15 (34.1%) 565
Current Age? 41.6 (6.2) 41.2 (6.8) 735
Educational level

University/college 27 (34.6%) 7 (15.9%) .086

Technical/junior college 26 (33.3%) 14 (31.8%)

High school 23 (29.5%) 21 (47.8%)

Primary school 2 (2.6%) 2 (2.6%)
Religious belief

| believe 9 (11.5%) 4 (9.1%) .888

Neither 24 (30.7%) 13 (29.5%)

| don’t believe

45 (57.7%)

27 (61.4%)

Parents’ Children

Gender(Male)
Current Age?
Months after diagnosis?
Diagnosis
Blood tumor
Solid tumor
Endocrine disorder
Allergic/Rheumatological
disorder
Digestive disorder
Siblings (Yes)
Baseline-related therapy
Relapse (exacerbation)
Operation
Hematopoietic stem
cell transplantation
Radiation
Activity of daily living®

39 (50.0%)
10.17 (5.72)
66.7 (58.8)

59 (75.6%)
19 (24.4%)

69 (88.5%)

9 (11.5%)
19 (24.4%)
13 (16.7%)

19 (24.4%)

19 (43.2%)
9.69 (4.81)
55.9 (41.3)

15 (34.1%)
15 (34.1%)
14 (31.8%)
36 (81.8%)
7(15.9%)
7(15.9%)
0 (0.0%)

0 (0.0%)

572
677
.282

415

579

395

.004

<.001



Grade 0 66 (84.6%) 37 (84.1%)  1.000

Grade 1 11 (14.1%) 7 (15.9%)
Grade 2 0 (0.0%) 0 (0.0%)
Grade 3 1(1.3%) 0 (0.0%)

There was a statistically significant difference if p < .05.

Abbreviations: CCS, Childhood Cancer Survivors; CCD, Children with Chronic Disease.

2 Reported mean (SD), a t-test was used for continuous variables; y? tests were used for the other
categorical variables.

® Evaluated by ECOG Performance Status



Table 2. Descriptive statistics of study variables

Parents of Parents of

CCS CCD
Measurements Mean(SD) Range Pvalue Cohen’sd

CBI-J 17.0 (10.8) 13.4(9.4) 0-45 .062 .36
ERRI-J (Intrusive) 10.5(7.2) 11.4 (8.0) 0-30 550 11
ERRI-J (Deliberate) 10.8 (8.2) 13.6 (8.8) 0-30 .085 33
PTGI-J 46.8 (18.9) 44.1(16.9) 0-90 419 15

Relating to Others 16.4 (6.5) 155(6.2) 0-30 463 14

New Possibilities 10.6 (5.0) 10.1(4.8) 0-20 572 11

Personal Strength 9.7 (5.0) 8.8(4.2) 0-20 .357 18

Spiritual Change and

Appreciation of Life 10.1 (4.5) 9.6 (4.0) 0-20 503 13
IES-R-J 18.5(16.5) 21.8(17.4) 0-88 .300 20

Avoidance 6.4 (6.2) 7.4 (6.5 0-32 391 .09

Intrusion 7.3 (6.5) 8.3(7.1) 0-32 459 14

Hyperarousal 4.8 (5.2) 6.1(5.4) 0-24 179 .26

Severe level of PTSS? 29.5 40.9

There was a statistically significant difference if p <.05.

Abbreviations: CCS, Childhood Cancer Survivors; CCD, Children with Chronic Disease; CBI-J,
Japanese version of the Core Beliefs Inventory; ERRI-J, Japanese version of the Event-related
Rumination Inventory; PTGI-J, Posttraumatic Growth Inventory Japanese version; IES-R-J,
Japanese-language version of Impact of Event Scale-Revised.

2 Evaluated when a total score of the IES-R-J was over 24 points and reported by percentage.



Table 3. Correlations between study variables

1. 2. 3. 4. 5. 6. 7.
1. Age of parents -
) 842
2. Age of children -
748
. : 52% 662
3. Months after diagnosis -
44% 502
-04 -15 -13
4. CBI-J -
.28 58 407
: .00 -02  -10 .26°
5. ERRI-J (Intrusive) -
10 .28 13 542
. -04 -16  -18 39 642
6. ERRI-J (Deliberate) -
-.02 .26 .20 58 .66%
-13 -18  -13 632 .08 17
7.PTGI-J b -
-14  -14 22 34 23 462
19 12 .09 250 718 46° .04
8. IES-R-J
12 25 A7 63 .89* .62 .26

Pearson’s correlation coefficients were examined to assess relationships among variables.

Correlations of the parents of childhood cancer survivors are upper range and correlations of the

parents of children with chronic disease are under range in each row.

Abbreviations: CBI-J, Japanese version of the Core Beliefs Inventory; ERRI-J, Japanese version
of the Event-related Rumination Inventory; PTGI-J, Posttraumatic Growth Inventory Japanese
version; IES-R-J, Japanese-language version of Impact of Event Scale-Revised.

p<.0L
bp < .05.
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Figure 1. Cognitive processing of the PTG theoretical model
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Figure 2. Hypothetical model based on the PTG theoretical model



Post-traumatic A:- R®=0.41 Significant direct relationships are represented by linear lines.

growth B:R?=0.22 Insignificant direct relationships are represented by dashed lines.
Covariates are represented by curved lines.
A - 0,09 Parents of children with cancer showed as A(#).
B: 0.40° Parents of children with chronic diseases showed as B (@),
! . AR'=0.16 T p<0.001.
Deliberate rumination g. p2_ g 34 "P<0.01.
“P<0.05

Re-examination of A: 0.58°
core belief B: 0.56°
Intrusive rumination A: R-z =007
B:R*=0.27
A 0.70°
B: 0.71"

Stress symptoms B: R*=0.83

Figure 3. Significant differences in paths from re-examination of core beliefs to
intrusive rumination, from re-examination of core beliefs to PTG, and from

deliberate rumination to PTG





