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Abstract

Background Posttraumatic stress symptom (PTSS) and
posttraumatic growth (PTG) were surveyed in parents of
childhood, adolescent and young adult patients with high-
grade osteosarcoma.

Methods A questionnaire survey was performed in par-
ents of patients with osteosarcoma (51 families). The
Impact of Event Scale-Revised (IES-R) and posttraumatic
growth inventory (PTGI) were employed for the evaluation
of PTSS and PTG, respectively. The mean scores were
compared with those in preceding studies employing the
same scales. In addition, the correlation between the IES-R
and PTGI scores was investigated in the parents.

Results  Fifty-eight subjects of 34 families (30 fathers and
28 mothers) replied to the questionnaire. The mean IES-R
score in the parents was 18.5, which was higher than that in
patients with osteosarcoma (9.7) in our previous study. The
mean PTGI score in the parents was 44.9, which was
higher than that in university students (33.9) reported by
Taku et al. A positive correlation was noted between the
IES-R and PTGI scores in the parents.

Conclusions The PTSS level tended to be higher in the
parents rather than in patients with osteosarcoma. The PTG
level increased as the PTSS level rose in the parents.
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Introduction

Humans show 2 contrary reactions after experiencing
mental trauma. One is a negative reaction on feeling the
mental stress of the trauma, termed a posttraumatic stress
symptom (PTSS) [1, 2]. The other is a positive reaction,
mental growth, termed posttraumatic growth (PTG) [3].
PTSS has been reported for a long time, but the concept of
PTG has only been reported over about the last decade.

We have studied the quality of life (QOL) of long-term
survivors with high-grade osteosarcoma [4]. We investi-
gated psychosocial outcomes of long-term survivors with
osteosarcoma, and reported that their PTSS level was low
and their PTG level was high. We also reported that a
favorable family function reduced the PTSS level in long-
term survivors with osteosarcoma, and the strengthening of
social support elevated their PTG level [5].

In pediatric cancer cases, PTSS and PTG may occur not
only in patients but also in their parents. PTSS and PTG in
parents of patients with pediatric cancer have recently been
increasingly reported [6—10], but there has been no study
on PTSS and PTG in which the subjects were limited to
parents of childhood, adolescent and young adult patients
with high-grade osteosarcoma. We performed a question-
naire survey on PTSS and PTG in parents of patients with
osteosarcoma treated at our center to clarify the current
state and problems.

To our knowledge, this is the first report in which PTSS
and PTG were investigated in parents of patients with
osteosarcoma. This study showed that the PTSS level
tended to be higher in the parents than in the patients with
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osteosarcoma. In addition, the PTG level increased as the
PTSS level rose in the parents.

Materials and methods
Participants

Fifty-one patients with osteosarcoma met all of the
following 4 conditions: (1) patients with high-grade oste-
osarcoma treated at our center in 1976 and thereafter,
(2) younger than 20 years at the time of diagnosis, (3)
disease-free for 3 years or longer after the completion of
treatment, and (4) being followed up with a known address.
A questionnaire survey on PTSS and PTG was performed
in the parents of these 51 patients. Prior to this study, the
protocol was approved by the Institutional Research Board.
Informed consent was obtained from each participant.

Evaluation of PTSS and PTG in parents

The Impact of Event Scale-Revised (IES-R) was employed
to evaluate PTSS in the parents, and the posttraumatic
growth inventory (PTGI) for PTG. The mean scores were
compared with those in previous studies employing the
same scales.

IES-R is a self-report questionnaire comprising 22
items. The PTSS level rises as the score increases. IES-R
contains 3 subscales (Intrusion, Avoidance, Hyperarousal)
[1, 11]. PTGI is also a self-report questionnaire comprising
18 items, and the PTG level rises as the score increases.
PTGI contains 4 subscales (Relating to others, New pos-
sibilities, Personal strength, Spiritual change and appreci-
ation of life) [3, 12, 13].

Factors correlated with IES-R and PTGI of parents

Correlations of the IES-R and PTGI scores of parents with
the parents’ age at the time of survey, parents’ gender,
patients’ age at the time of diagnosis, patients’ gender, state
of the affected limb of the patients, and time after the end
of treatment were investigated.

Correlation between IES-R and PTGI in parents

The correlation between the IES-R and PTGI scores in par-
ents was investigated. IES-R was divided into 3 subscales:
IESR-Intrusion, IESR-Avoidance, and IESR-Hyperarousal,
and PTGI was divided into 4 subscales: PTGI-Relating
to others, PTGI-New possibilities, PTGI-Personal strength,
and PTGI-Spiritual change and appreciation of life.
The correlation between the individual subscales was
investigated.

Statistical analysis

Correlations were investigated employing Pearson’s cor-
relation coefficient. A p value <0.05 was considered to be
statistically significant for all tests. The data were analyzed
with StatView 5.0 (Abacus Concepts, Inc., Piscataway, NJ,
USA).

Results

Thirty-four families (66.7%) replied to the questionnaire.
The patients’ clinical characteristics of the 51 eligible
families and 34 families included in the study are shown in
Table 1. Only the father participated in 6 families, only the
mother participated in 4 families, and both parents partic-
ipated in 24 families; 30 fathers and 28 mothers replied to
the questionnaire. The age of the parents at the time of
survey was 41-79 years (mean 61.6 years), and those of
fathers and mothers were 45-79 (mean 63.1 years) and
41-76 years (mean 59.8 years), respectively. The time
after the completion of treatment was 43-375 months
(mean 210 months).

The mean IES-R score was 18.5 in the parents of
patients with osteosarcoma (Table 2), 9.7 in patients with

Table 1 Clinical characteristics of patients

Eligible
patients
(51 patients)

Respondents
(34 patients)

Gender 29 males and 21 males and
22 females 13 females

Age at diagnosis (years) 4-19 (mean 7-18 (mean
13.0) 12.9)

Site of the primary lesion
Distal femur 26 16

Proximal tibia 11 8
Proximal humerus 8 6
Proximal fibula 3 2
Proximal femur 1 1
Distal tibia 1 1
Distal radius 1 0
State of the affected limb
Amputation 19 12
Rotationplasty 5 5
Limb-sparing
TJA 14 8
Resection alone 6 5
VFG 7 4
Time after the end of treatment 43-375 43-375
(months) (mean (mean
205.1) 218.4)

TJA total joint arthroplasty, VFG vascularized fibular graft
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Table 2 IES-R and PTGI scores in parents (n = 58)

Table 5 Correlation between IES-R subscales and PTGI subscales

Mean SD Minimum Maximum IES-R total  Intrusion  Avoidance  Hyperarousal
IES-R 18.5 16.1 1 60 PTGI total
PTGI 44.9 16.9 13 77 Pearson 0.478 0.470 0.463 0.396
SD standard deviation p value <0.001 <0.001 <0.001 0.002
Relation to others
Pearson 0.491 0.478 0.470 0.424
Table 3 Comparison from the literature on IES-R and PTGI pvalue  <0.001 <0.001 <0.001 <0.001
Parents Fathers Mothers Patients Jurbergs Taku New possibilities
(5] etal. [9] etal Pearson 0.429 0.433 0.405 0.355
[12] pvalue  <0.001 <0.001 0.002 0.006
IES-R 185 20.6 15.6 9.7 18.3 - Personal strength
PTGI 449 42.8 46.4 51.8 _ 33.9 Pearson 0.304 0.322 0.286 0.229
p value 0.021 0.014 0.031 0.086
. . Spiritual change and appreciation of life
Table 4 Correlation of IES-R and PTGI of parents with each factor Pearson 0.469 0431 0.480 0.389
IES-R PTGI pvalue  <0.001 <0.001 <0.001 0.003
Parents’ age at the time of survey Pearson Pearson’s correlation coefficient
Pearson 0.084 0.225
p value 0.538 0.093 p = 0.0001). A significant correlation was absent only
Parents’ gender between ‘Hyperarousal’ of IES-R and ‘Personal strength’
Pearson —0.158 0.106 of PTGI. All other subscales of IES-R and PTGI were
p value 0.241 0433 significantly correlated (Table 5).
Patients’ age at the time of diagnosis
Pearson 0.231 0.188
p value 0.084 0.162 Discussion
Patients’ gender
Pearson —0.064 0.024 In pediatric cancer cases, PTSS and PTG may occur not
p value 0.638 0.861 only in patients but also in their parents. PTSS and PTG in
State of the affected limb of the patients parents of patients with pediatric cancer have recently been
Pearson —0.193 —0.130 increasingly reported [6—10], but there has been no study
p value 0.151 0.335 on PTSS and PTG in which the subjects were limited to
Time after the end of treatment parents of patients with osteosarcoma.
Pearson —0.030 0.156 In the literature concerning PTSS of parents of
p value 0.824 0.247 patients with pediatric cancer, Kazak et al. [6] measured

Pearson Pearson’s correlation coefficient

osteosarcoma in our previous study [5], and 18.34 in par-
ents of patients with pediatric cancer reported by Jurbergs
et al. [9] (Table 3).

The mean PTGI score was 44.9 in the parents of patients
with osteosarcoma (Table 2), 51.8 in patients with osteo-
sarcoma in our previous study [5], and 33.9 in Japanese
university students reported by Taku et al. [12] (Table 3).

Neither the IES-R nor the PTGI score was significantly
correlated with the parents’ age at the time of survey,
parents’ gender, patients’ age at the time of diagnosis,
patients’ gender, state of the affected limb of the patients,
or time after the end of treatment (Table 4).

A significant positive correlation was observed between
the mean IES-R and PTGI scores in the parents (r = 0.478,
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the PTSS level by employing IES-R in parents of sur-
vivors with pediatric cancer, and observed that the mean
scores in the mothers and fathers were 28.2 and 24.2,
respectively. Jurbergs et al. [9] also measured the PTSS
level by employing IES-R in parents of patients with
pediatric cancer, and observed a mean score in the
parents of 18.34.

In our study, the mean IES-R score was 18.5 in the
parents of the patients with osteosarcoma, similar to that
reported by Jurbergs et al. [9]; that in patients with oste-
osarcoma was 9.7 in our previous study [5]. The mean IES-
R score tended to be higher in the parents rather than in the
patients with osteosarcoma, showing that the PTSS level
tended to be higher in the parents rather than in the
patients. Continuous appropriate counseling may be nec-
essary not only for patients but also for their parents.
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Jurbergs et al. [9] reported that the mean IES-R score
was high in parents whose children were under treatment
or experienced recurrence, showing a high PTSS level in
these parents. Our study investigated parents of long-
term survivors with osteosarcoma, but did not include
parents whose children were under treatment or experi-
enced recurrence. A higher PTSS level is expected in
parents of patients under treatment and with experience
of recurrence. PTSS in these parents remains to be
investigated.

The mean PTGI score was 44.9 in the parents of the
patients with osteosarcoma, and this was higher than that in
university students in Japan (33.9) reported by Taku et al.
[12], showing that they mentally grew through experienc-
ing their child’s disease, but the mean PTGI score in the
parents was lower than that in patients with osteosarcoma
(51.8) previously reported by us [5], showing that the PTG
level of the parents tended to be lower than that of the
patients.

In our previous study, no correlation was noted between
PTSS and PTG in patients with osteosarcoma [5]. A sig-
nificant positive correlation was present between the mean
IES-R and PTGI scores in the parents in this study,
showing that the PTG level increased as the PTSS level
rose in the parents. Continuous appropriate counseling of
parents of patients may change the negative reactions of the
parents to markedly positive reactions. Counseling of
patients has been slowly spreading, but continuous,
appropriate counseling of parents of patients may be nec-
essary in the future.

Regarding the limitations of this study, since the sub-
jects were parents of patients with osteosarcoma at a single
center, it is unclear whether the findings can be general-
ized. Moreover, the previous studies were adopted for the
control, i.e., historical control, but it may be necessary to
establish a control within the study. Strict comparison of
IES-R and PTGI between the patients [5] and their parents
(this study) was impossible because the surveys of the
patients and their parents were not performed in the same
period, and the cohort was not identical. We are planning to
perform a multicenter study and increase the number of
participants.

In conclusion, the PTSS level tended to be higher in the
parents rather than in the patients with osteosarcoma. The
parents mentally grew through experiencing their child’s

disease, but the PTG level in the parents was lower than
that in the patients. The PTG level increased as the PTSS
level rose in the parents.
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