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Purpose: Childhood leukemia is a serious trauma affecting both adolescents and their parents, who experience painful process.
However, adolescents with leukemia and their parents also experience positive changes, which is referred to as posttraumatic
growth. We examined posttraumatic growth, core beliefs, impact of event, and event-related rumination in adolescents within 5
years of a diagnosis of childhood leukemia and their parents. Methods: The participants were 68 adolescents with childhood
leukemia (aged 13~18 years) and their parents, who were recruited from C university hospital in Korea from May to September 2016.
The Posttraumatic Growth Inventory, Core Belief Inventory, Impact of Event Scale-Revised, and Event-related Rumination
Inventory were completed by the adolescents and their parents. The mean scores and correlations between variables were
investigated for both set of participants. Results: Parents showed significantly higher levels of posttraumatic growth, disruption of
core beliefs, impact of event, and invasive rumination than adolescents. Disruption of core beliefs and deliberate rumination were
positively correlated with posttraumatic growth in both groups. Conclusion: Nursing intervention programs that involve modifying
core beliefs and inducing a positive thought can help adolescents with leukemia and their parents grow after traumatic events.
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INTRODUCTION

A diagnosis of childhood cancer is a traumatic experience
not only for adolescents, who are directly affected by the ill-
ness, but also for their parents, who are present at every step
of the arduous journey to recovery. A previous study re-
ported that over 50% of children with cancer remember the di-
agnosis and treatment process as a traumatic event, resulting
in post-traumatic stress [1]. In contrast, another study re-
ported that 85% of childhood cancer survivors identified at
least one positive consequence from the challenging experi-
ence [2], suggesting that the negative experience can be tran-
scended by positive effects.

Posttraumatic growth (PTG) is defined as the "positive psy-
chological change experienced as a result of the struggle with
highly challenging life circumstances." [3]. In the PTG model
developed by Calhoun and Tedeschi [4], emotional shock by a
seismic event, disruption of core beliefs, and rumination as
cognitive processing are proposed as vital themes leading to
PTG. In other words, a traumatic event shakes an individual's
fundamental schema, beliefs, and goals, causing severe stress.
This is followed by rumination as a way of cognitive process-
ing. In the beginning, intrusive rumination prevails, inde-
pendent of the individual's will, which can intensify the level
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of stress he or she experiences. In time, however, the indivi-
dual engages in deliberate rumination, where he or she re-
peatedly contemplates the positive legacy of the event. This
process leads to schema change, development of a new out-
look regarding life's challenges, and eventual PTG (Figure 1).

Naturally, stressful circumstances due to a severe illness
such as cancer are often detrimental to adolescents' physical
and emotional development, and this can have a lasting neg-
ative impact on their re-adjustment to society following treat-
ment and recovery [5]. Before adolescence, children find it
hard to understand their illness clearly and cannot express
their thinking and/or opinions about the disease and treat-
ments; moreover, they passively follow the treatment process
according to their parents' decisions. However, adolescence is
a period when self-identity and autonomy are established,
during which adolescents' relationship with their parents
changes from dependent to interdependent. Adolescents take
initiative and make decisions on their own, rather than fol-
lowing their parents' decisions [6]. Adolescents with child-
hood leukemia experience repeated adjustment and malad-
justment in a crisis situation of the diagnosis and treatment of
disease, and as a result, they grow up as mature being who
can transform the meaning of disease into a positive experi-

ence [7]. When adolescents have a life-threatening disease,
such as childhood cancer, they actively participate in treat-
ment, especially if they are willing to cope with the disease.
Although parents spend considerable amounts of time with
their children, which may be emotionally painful, they tend to
focus on helping their children. Sometimes parents spend
large amounts of time with their children, without expressing
pain and suffering to them. In family-oriented Korean culture,
the relationship between children and parents is more intense
than in Western culture, and many parents tend to make most
decisions for their children until they become adults. In pa-
tients with childhood cancers, the parents of the affected chil-
dren typically go through the traumatic experience of diag-
nosis and treatment alongside their child. As such, parents'
feelings about the traumatic event and their coping play a
meaningful role in the child's experience of the event [8]. Sup-
porting affected adolescents and parents in coping with the
trauma related to cancer diagnosis and treatment and helping
them successfully adapt to changes may support them as they
develop the ability to function as viable members of society.
Adolescents' traumatic experiences of childhood leukemia
are expected to differ from the traumatic experiences of their
parents as caregivers or guardians [2,9,10]. These differences
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Figure 1. The theoretical model of posttraumatic growth presented by Calhoun and Tedeschi (2006).
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in perspective should be separately considered in the assess-
ment, planning, and implementation of nursing interventions
for adolescents and their parents. According to the PTG mod-
el by Calhoun and Tedeschi [4], core belief, level of impact, in-
trusive rumination, and deliberate rumination are core factors
that determine PTG, even though PTG can also be affected by
various individual and psychosocial variables. Until now,
most papers have studied PTG in adolescents with childhood
cancer and their parents separately. Only a few previous stud-
ies have investigated this topic among both adolescents with
cancer and their parents [2,11], and those studies did not ex-
plicitly include PTG and the vital themes based on the PTG
model.

Therefore, we examined PTG in adolescents with child-
hood leukemia, the most common childhood cancer in Korea,
and their parents to identify the relationships between the vi-
tal themes and PTG that were proposed in the PTG model by
Calhoun and Tedeschi [4]. We aimed to further understand
the level of PTG and its dynamics to develop a tailored nurs-
ing intervention program that promotes PTG in Korean ado-
lescents with childhood leukemia and their parents.

METHODS

1. Study Design

This study was a descriptive cross-sectional survey con-
ducted to identify PTG and core themes perceived by adoles-
cents with childhood leukemia and their parents.

2. Participants and Procedures

The participants were 68 adolescents with childhood leuke-
mia and their parents, who were recruited from C university
hospital in Korea from May to September 2016. The adoles-
cent participants satisfied the following selection criteria: 1)
having been diagnosed with childhood leukemia within 5
years, 2) having completed consolidation therapy and cur-
rently receiving outpatient care, 3) being aged 13-18 years,
and 4) being capable of comprehending the survey ques-
tionnaire and communicating with the researcher. The parent
participants satisfied the following selection criteria: 1) being
a parent of a child with childhood leukemia and 2) being capa-
ble of comprehending the survey questionnaire and commu-
nicating with the researcher. The required sample size for this
study was estimated using G*Power 3.1.5 [12]. When input
into a paired t-test analysis using & =.05, a medium effect size
of d=.50, and power=.95, the minimum sample size for this
study was 54 for each group. Considering the potential drop-
out rate, 68 per group were used as sample sizes in this study.
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Researcher explained the purpose of the study to the adoles-
cents and their parents at the outpatient clinic. While the ado-
lescent and parent completed the informed consent form and
filled out the questionnaire, a researcher stayed with them in
order to reply to any possible questions. It took roughly 30 mi-
nutes to complete the questionnaire, and participants were
compensated with a souvenir (worth 10 US dollars) upon
completion of the questionnaire.

3. Ethical Considerations

We obtained the approval of C University Hospital's Insti-
tutional Review Board (No. **16QISI0272) and benefited from
the cooperation of attending physicians and relevant depart-
ments. The researcher explained the purpose of the study and
the content of the questionnaire to the adolescents and parents
who met the criteria. Those who agreed to participate in the
study completed a written consent form and filled out a ques-
tionnaire.

4. Instruments

The original authors of all the instruments utilized in this
study approved their use, and verified Korean versions of all
instruments were administered. In order to apply the instru-
ments to adolescents, we asked 3 adolescents with childhood
leukemia and their parents to check the wording in the ques-
tionnaire and to provide feedback. We started the study after
modifying certain words and expressions to be more appro-
priate for adolescents.

1) Evaluation of PTG and its variables
(1) Demographic characteristics and disease-related char-
acteristics
Adolescents' and parents' age at the time of the study, sex,
religion, age at diagnosis, type of leukemia, and treatment
type were collected.

(2) PTG Inventory (PTGI)

We used the validated Korean adaptation of Tedeschi and
Calhoun's [13] PTGI (K-PTGI) [14] to measure the perceived
positive legacy following a traumatic experience. The K-PTGI
included 21 items, and each question was scored on a 6-point
Likert scale (0: did not experience change to 5: experienced
this change to a very great degree), with higher scores indicat-
ing a greater level of perceived positive legacy. The scale's re-
liability is acceptable: Cronbach's @ =90 in Tedeschi and
Calhoun's [13] study, Cronbach's & =.91 in the study of Song
et al. [14], and Cronbach's & =91 and .94 for adolescents and
parents, respectively, in this study.

Sungsil Hong, Ho Ran Park, Sun Hee Choi [ 11
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(3) Core Belief Inventory (CBI)

We used the Korean version of the CBI, adapted by Jo [15]
from the original instrument developed by Cann et al. [16].
Disruption of core beliefs refers to the degree that an indi-
vidual reviews his or her core beliefs as they pertain to the self
and the world after a traumatic event [15]. Higher scores in-
dicate a greater breakdown of core beliefs. The scale consists
of 9 items, each scored on a 5-point Likert scale (1: not at all
true to 5: very true). The instrument's reliability is acceptable:
Cronbach's o =.82 in the study of Cann et al. [16], Cronbach's
a =281 in Jo's study [15], and Cronbach's a=.83 and .87 for
adolescents and parents, respectively, in this study.

(4) Impact of Event Scale-Revised (IES-R)

To measure the impact of the leukemia diagnosis, the
IES-R, which was developed by Weiss and Marmar [17] and
translated into Korean [18], was used. This self-reporting scale
consists of 22 items across 3 domains: intrusion, avoidance,
and hyperarousal. Each item is scored on a 5-point Likert scale
(0: not at all to 4: extremely). A higher total score indicates a
greater level of distress associated with a traumatic event. The
instrument's reliability is acceptable: Cronbach's a =.89~.94
in the original study [17], Cronbach's a =93 in the study of
Lim et al. [18], and Cronbach's a =94 and .94 for adolescents
and parents, respectively, in this study.

(5) K-Event Related Rumination Inventory (K-ERRI)

To measure the degree of rumination an individual en-
gages following a traumatic event, we used the K-ERRI [19],
which is a validated Korean adaptation of the ERRI developed
by Cann et al. [20]. The K-ERRI consists of 20 items: 10 items
corresponding to intrusive rumination, which is the type of
thinking that repeatedly occurs against an individual's will
following a traumatic experience; and 10 items corresponding
to deliberate rumination, which is the type of thinking the in-
dividual repeatedly and intentionally engages in as a way of
making sense of the event [20]. Each item is scored on a 4-
point Likert scale (0: never to 3: often). Higher scores indicate
a greater level of the corresponding rumination type. The in-
strument's reliability is acceptable: Cronbach's & =.80~.93 in
the original study [20], Cronbach's & =.95~.96 for the K-ERRI
[19] and Cronbach's & =.90~.93 and .94~.95 for adolescents
and parents, respectively, in this study.

5. Statistical Analysis

The collected data were analyzed using SPSS/WIN 19.0.
Participants' demographic characteristics, disease-related char-
acteristics, and the level of posttraumatic growth, disruption
in core beliefs, impact of event, and intrusive/deliberate ru-
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mination were presented as numeric measurements, percen-
tages, means, and standard deviations. PTG according to par-
ticipants' demographic and disease-related characteristics
was analyzed with the t-test and analysis of variance. To com-
pare the PTG variables between groups, the paired t-test and
the Wilcoxon signed rank test were performed. The Pearson
correlation coefficient was used to examine the relationships
between the variables.

RESULTS

1. Demographic and Disease-related Characteristics and
PTG according to Participants' Characteristics

Participants' demographic and disease-related character-
istics are displayed in Table 1.

Participants' PTG scores are shown in Table 1. Among ado-
lescents, those with a religious affiliation showed a signifi-
cantly higher level of PTG relative to those without (t=2.29,
p=.025). Mothers showed a significantly higher level of PTG
than did fathers (t=2.09, p=.040) and parents with a religious
affiliation showed a significantly higher level of PTG than did
those without (t=3.58, p=.001). There were no differences in
adolescents' and parents' PTG scores according to other gen-
eral characteristics.

2. Differences in Study Variables between Adolescents
and Parents

The mean scores for PTG, disruption of core beliefs, impact
of events, and intrusive rumination differed significantly be-
tween adolescents and parents; however, there was no differ-
ence in deliberate rumination. Across all variables, the parents
showed higher mean scores than the adolescents (Figure 2).

3. Correlations between Participants' PTG, Disruption
of Core Beliefs, Impact of Event, and Event-related

1) Rumination

PTG was positively correlated with disruption of core be-
liefs and deliberate rumination in both adolescents and pa-
rents (Table 2). In other words, the higher the level of core be-
lief collapse, the higher the level of deliberate rumination, the
higher the PTG level. However, impact of event and intrusive
rumination were not correlated with PTG in either group.

DISCUSSION

Diagnosis of leukemia is a traumatic event causing severe
distress in affected adolescents and their parents. Although

www.e-chnr.org
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Table 1. Posttraumatic Growth according to Participants' Characteristics (N=136)
% Posttraumatic growth
Variables Characteristics Categories n (%) or Rang =
M=SD M£SD tor F (p)
Adolescents (n=68) 71.22+15.63
Age at study (year) 16.09£1.73  13~18
Age at diagnosis (year) 13.65+£2.18 9~18
Gender Male 41 (60.3) 701211572 0.71 (.479)
Female 27 (39.7) 72.89+15.64
Religion Yes 35 (51.5) 75.31£11.77 2.29 (.025)
None 33 (48.5) 66.88+18.08
Diagnosis Acute lymphoblastic leukemia 44 (64.7) 71.32+15.80 0.53 (.593)
Acute myeloblastic leukemia 21 (30.9) 72.29+15.12
Chronic myeloblastic leukemia 3(44) 62.33+20.11
Treatment type Chemotherapy only 45 (66.2) 71.69£17.22  0.39 (.676)
Chemotherapy and transplantation 14 (20.6) 68.14+11.51
Chemotherapy, transplantation, 9(13.2) 73.67£13.30
and radiation therapy
Treatment Yes 28 (41.2) 74.07£15.08 1.26 (.211)
completion No 40 (58.8) 69.23+15.89
Parents (n=68) 79.12+16.12
Age (year) 46.26t4.00  38~55
Relation Father 10 (14.7) 69.50113.82  2.09 (.040)
Mother 58 (85.3) 80.76+16.01
Religion Yes 46 (67.6) 83.57+13.19  3.58 (.001)
None 22 (32.4) 69.77+17.94
Post-traumatic p = .003
growth *
26.7617.55
Core belief p =.001

Impact of event

Intrusive
rumination

Deliberate
rumination

p = .001

p < .001

p=.499

Adolescents

% Parents

Figure 2. Differences in study variables between adolescents and parents (M+SD).

there is growing interest in the PTG of childhood cancer survi-
vors and their families [2,11], the correlations of PTG with re-
lated variables in adolescents with childhood leukemia and
their parents, such as those based on the core concepts of the
PTG model, have rarely been studied. We characterized the
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relationships between adolescents' and their parents' PTG and
relevant variables.

The mean PTGI scores among adolescents and parents
were higher than those measured with the same scale in pre-
vious studies involving childhood cancer survivors [9] or

Sungsil Hong, Ho Ran Park, Sun Hee Choi [13
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Table 2. Correlations between Participants' Posttraumatic Growth and Vital Themes

Posttraumatic Core belief fmpact of Intrusive Deliberate
Variables Categories growth event
r (p) t(p) t(p) r(p) r (p)
Adolescents ~ Posttraumatic growth 1 .61 (<.001) -.05 (.669) -.08 (.536) 43 (<.001)
Core belief 1 13 (:299) .01 (.921) 52 (<.001)
Impact of event 1 .78 (<.001) .14 (259)
Event-related intrusive rumination 1 12 (.343)
Event-related deliberate rumination 1
Parents Posttraumatic growth 1 .77 (<.001) .10 (.407) -.01 (.916) 32 (.008)
Core belief 1 .22 (.067) .01 (.909) .28 (.020)
Impact of event 1 .60 (<.001) 25 (.040)
Event-related intrusive rumination 1 57 (<.001)
Event-related deliberate rumination 1

adult patients [21]. The mean PTGI score among the parents in
this study was higher than those found among the parents of
children with chronic illnesses or childhood cancer in pre-
vious studies [8,22]. Our results indicated that adolescents
with childhood leukemia and their parents had moved be-
yond the despair and distress caused by the diagnosis to dis-
cover new meanings and beliefs, a process that ultimately led
to PTG. The elevated levels of PTG among the study's partic-
ipants may be attributed to their entry into a relatively stable
period in their treatment journey, since consolidation therapy
had just been completed and the severe distress and anxiety
directly following the leukemia diagnosis had subsided. A
reason why they showed positive scores may have been that
the 5-year survival rate for childhood leukemia in Korea has
increased to approximately 80% because of recent advances in
medical technology [23]. For adolescents with childhood leu-
kemia and their parents, leukemia was no longer an incurable
disease, but a kind of short-term nightmare. A previous study
reported that survivors of childhood cancer experienced a
more abundant and satisfying life after suffering a life-threat-
ening disease [24]. PTG is a dynamic concept in which various
related factors emerge through mutual interactions [4]. There-
fore, a qualitative and/or hybrid method will help to under-
stand the concept of trauma in adolescents and parents and to
obtain a deeper understanding of the process of overcoming
and maturation.

A comparison of the PTG scores between fathers and moth-
ers showed that mothers achieved a significantly higher level
of PTG. Prior findings regarding this have been inconsistent,
with some reporting a higher level of PTG in mothers than in
fathers [22,25]. The reason why mothers showed a higher
score than fathers may stem from the differences in coping
strategies in traumatic situations between women and men. In
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general, women use more emotion-focused coping strategies
[3], and are more likely to use strategies including verbal ex-
pression to seek emotional support [26]. In Korean culture,
mothers take care of sick children as the primary caregivers
and play a key role in providing emotional support for their
children. Additionally, mothers are more often present dur-
ing diagnosis and treatment and actively participate in medi-
cal decision-making. These factors seem to contribute to the
tendency for mothers to experience higher levels of PTG than
fathers.

The higher levels of PTG among religious adolescents and
parents relative to their non-religious counterparts agree with
the findings of previous studies [8,13]. Individuals in stressful
circumstances tend to seek solace in an absolute power, and re-
ligious faith may provide the strength required to overcome
specific challenges [8]. In this sense, strengthening faith may
help adolescents with leukemia and their parents achieve PTG.

We found no significant difference in PTG levels by demo-
graphic characteristics, except for parent's sex and religious
practices. This is probably because the inclusion criteria were
limited to adolescents with childhood leukemia diagnosed
within 5 years and their parents; therefore, the results did not
reflect major group differences. According to the PTG model
by Calhoun and Tedeschi [4], PTG is influenced by various
psychosocial factors in addition to those examined in this
study, suggesting that a longitudinal follow-up study that in-
corporates a more diverse set of variables would be useful.

Higher levels of PTG, disruption of core beliefs, impact of
event, and intrusive rumination were found among parents
than among adolescents. Although a direct comparison is not
possible because of the lack of data collected from the same set
of participants using the same scales, the parents experienced
more disruption in core beliefs than their children, which was

www.e-chnr.org
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linked to a greater level of PTG. A notable finding is that the
mean impact of event scores among adolescents and parents
were higher than those found in previous studies dealing with
osteosarcoma [11]. This may have been due to differences in
diagnosis, the treatment process, and prognosis. According to
the PTG model [4], positive changes from posttraumatic stress
that lead to growth start with the disruption of core beliefs.
The greater disruption of core beliefs among parents is the
first factor contributing to higher levels of PTG. Parents gen-
erally gain wisdom and lessons from their lives to a greater ex-
tent than adolescents, and may have better knowledge of how
to use sources of support. Parents who have achieved PTG can
also be a major sources of support for their child.

PTG in adolescents and parents showed significant positive
correlations with disruption of core beliefs and deliberate ru-
mination, supporting the findings of previous studies [4,22].
Continuous efforts by an individual to restructure preexisting
beliefs and faith in a stressful situation, and to view the chal-
lenges under a positive light, were confirmed to be crucial fac-
tors contributing to PTG. However, we did not find a correla-
tion between PTG and impact of event, which represents the
level of distress associated with the event. Although this find-
ing is consistent with a previous study concerning oncology
patients [27], it is inconsistent with that of another study con-
cerning parents [11]. Because PTG is a dynamic concept influ-
enced by multiple variables, a future longitudinal study that
tracks the changes in variables among adolescents and their
parents from the point of diagnosis would be beneficial.

This study has some limitations. Because we recruited par-
ticipants from a single hospital, the results may not be gen-
eralizable to all adolescents and parents affected by childhood
leukemia or childhood cancers. Furthermore, because this
was a cross-sectional study, we are limited in our ability to in-
fer causation or to assess PTG changes over time. In a fol-
low-up study, the analysis will be expanded to include loca-
tion and type of cancer in participants, and a longitudinal de-
sign that incorporates a more diverse set of variables will be
implemented. Another limitation was that we did not collect
enough data concerning participants' family situation, such as
family type and economic status. Further studies need to con-
sider more demographic factors related to PTG.

CONCLUSION

Life-threatening diseases such as leukemia have a negative
emotional impact on affected adolescents and their parents.
However, they can provide an opportunity for progress and
growth. In this study, the parents of affected adolescents
showed significantly higher levels of PTG, disruption of core
beliefs, impact of event, and intrusive rumination than the
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adolescents. In addition, in both adolescents and parents, the
more their core beliefs were shaken, the more readily they
could view the stressful situation under a positive light.
Disruption of core beliefs also made participants more likely
to engage in deliberate rumination and was associated with
higher PTG levels. This study is expected to improve our un-
derstanding of PTG among adolescents with childhood leuke-
mia and parents, which is important given increases in the
survival rate, and it is significant that this study focused on
PTG with vital themes based on the PTG model. These results
suggest that, to foster PTG in adolescents with leukemia and
their parents, nursing interventions designed to help the af-
fected adolescents and their parents accept the situation and
find new meanings in challenging circumstances should be
provided.
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