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Abstract

Background: Parents of children with cancer report post-traumatic stress symptoms (PTSS) years after the child’s successful
treatment is completed. The aim of the present study was to analyze a number of objective and subjective childhood
cancer-related factors as predictors of parental PTSS.

Methods: Data were collected from 224 parents during and after their child’s cancer treatment. Data sources include self-
report questionnaires and medical records.

Results: In a multivariate hierarchical model death of the child, parent’s perception of child psychological distress and total
symptom burden predicted higher levels of PTSS. In addition, immigrants and unemployed parents reported higher levels
of PTSS. The following factors did not predict PTSS: parent gender, family income, previous trauma, child’s prognosis,
treatment intensity, non-fatal relapse, and parent’s satisfaction with the child’s care.

Conclusions: Although medical complications can be temporarily stressful, a parent’s perception of the child’s distress is a
more powerful predictor of parental PTSS. The vulnerability of unemployed parents and immigrants should be
acknowledged. In addition, findings highlight that the death of a child is as traumatic as could be expected.
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Introduction

Not surprisingly, most parents of children in treatment for a
malignant disease perceive the situation as severely stressful.
Indeed, parental reactions indicate that the situation for many
involves an existential crisis, i.e. a psychological trauma inducing
reactions of traumatic stress. Reactions of traumatic stress are
exhibited not only immediately following the disclosure of the
diagnosis [1,2], but also years after completion of the treatment
[3,4]. In unfavourable cases the reactions can develop into a
persistent, distressing syndrome: post-traumatic stress disorder
(PTSD).

Briefly, post-traumatic stress is one of the possible adverse effects
of a psychological trauma. Psychological traumas are events that
involve actual or threatened death or serious injury, or a threat to
the physical integrity of oneself or others [5]. Certain situational
factors, e.g. socioeconomic status and minority status [6] are
associated with increased vulnerability to post-traumatic stress
symptoms (PTSS) and PTSD.
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To prevent the development of PT'SS and PTSD, interventions
may choose either of two foci: early adequate support to
vulnerable individuals, or eliminating the occurrence of traumatic
events. For most traumas, the latter is not possible. However, in
the case of serious illness, it may be possible to modify aspects of
the medical care and thus mitigate the traumatic impact, beside
the psychological support to individuals.

Several studies during the past decades have explored predictors
of PTSD and PTSS in parents of children with cancer, but the
findings seem somewhat inconsistent. For example, being the
parent of a child on treatment for a more severe illness [7] or a
relapse [8] seems to produce severe stress. At the same time,
neither the experience of a more severe illness [9] nor the
experience of a relapse [3,4] appear to be associated with PT'SS
after completion of successful treatment. Kazak, Boeving,
Alderfer, Hwang, and Reilly [2] demonstrated a relationship
between treatment intensity and concurrent arental traumatic
stress, while Kazak, Stuber, Barakat, Meeske, Guthrie, and
Meadows [10] found no association between treatment intensity
and parents’ PTSS some years after the end of successful
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treatment. In sum, previous findings indicate that certain disease-
related factors cause immediate traumatic stress reactions,
however, do not increase the long-term risk for PT'SS or PTSD
among parents of childhood cancer survivors.

Leaning on appraisal theory [11], one could expect subjectively
appraised disease-related factors to be stronger predictors of PT'SS
than objective factors. This hypothesis has been partly confirmed,
demonstrating associations between parents’ perceptions of threat
to the child’s life and PTSS [10,12,13]. However, subjective
factors and PTSS are typically assessed simultaneously, which
prevent analyses of causality.

In conclusion, for parents several events during a child’s cancer
illness and treatment may be severely stressful and bring about
immense distress, but they may still not be traumatic enough to
cause post-traumatic stress, i.e. reactions lasting long after the
event occurred. This combination of minor hassles, severe but
manageable stressors and traumatic experiences puts a challenge
to the research on traumatic stressors and predictors of post-
traumatic stress symptoms in the cancer setting.

A drawback of previous studies may be that investigated
potential predictors of PTSS might have been too general (e.g.
“length of treatment”). Moreover, the study groups often comprise
cross-sectional samples including parents at the time of their
child’s diagnosis and up to about 10 years after the end of
treatment. This reduces the possibility to analyze subtle features of
the situation, since most disease-related stressors can be assumed
to be present for some parents, in the past for some, and still in the
future for others. In addition, cross-sectional designs have often
been used, preventing prediction.

In order to develop and deliver adequate preventative
interventions targeting PT'SS in parents of children with cancer
we need to advance the knowledge about which critical event, or
events, that are involved in the occurrence, development and/or
maintenance of PTSS. In an attempt to add to the existing
knowledge on this matter the present study uses an empirical,
theoretical, and clinical basis to identify possible predictors of
PTSS in parents of children with cancer. Explicitly, we addressed
stressors pointed out as important in previous studies of PTSS
among parents of childhood cancer patients and survivors, and we
have strived to interpret these stressors from a theoretical basis as
well as using the clinical experience of paediatric oncologists,
psychologists and nurses. The aim was to analyze the predictive
power of a number of objective and subjective cancer-related
factors for PT'SS among parents of children with cancer, one year
after the end of successful treatment. General risk and resilience
factors that may be relevant to this situation were also considered.
Specifically, the analyses concerned objective cancer-related
factors, subjective cancer-related factors, and demographic and
socioeconomic factors.

Methods

The results are based on data collected within an ongoing
Swedish project investigating occurrence and development of post-
traumatic stress disorder among parents of children with cancer.
The project has a longitudinal design with seven assessments (T'1—-
T7): one week (T'1), two months (12), and four months (1'3) after
diagnosis and one week (T'4; parents of deceased children were not
included at this point), three months (T5), and one year (T'6) after
end of successful treatment or death of the child. A prolonged
schedule was applied when a child had a stem cell transplant: six
months (T4), nine months (T'5), and one and a half year (T6) after
transplant. A T7-assessment 5 years after successful treatment or
death is ongoing, and is not included in this study.
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Ethics statement

Ethical approval was obtained from the local ethics committees
at the respective faculties of medicine in Gothenburg, Linképing,
Umea, and Uppsala, and included approval of the use of oral
consent. At the time of the study it was standard to use oral
consent (as opposed to written consent) in telephone survey
studies. The investigation was conducted according to the
principles expressed in the Declaration of Helsinki.

Sample

Parents of children treated for cancer at four of the six Swedish
paediatric oncology centres, Gothenburg, Linképing, Umed, and
Uppsala, were consecutively included during 2002-2004, eighteen
months at each centre. Inclusion criteria were Swedish and/or
English speaking parents (including step parents) of children 0-18
years, diagnosed with cancer for the first time and scheduled for
chemo- and/or radiotherapy.

Three hundred and twenty five parents were invited to
participate, of whom 66 refused participation yielding a response
rate of 80%. At the subsequent assessments parents were
approached if the child was on curative treatment (T2, T3), had
ended a favourable treatment (T4), and had ended a favourable
treatment or had died (T5, T6). The present study includes all
parents who participated at T6 (N =224; response rate 69%).
Among those, all participated at T'1, 220 at T2 (3 were temporarily
excluded, 1 refused participation), 194 at T3 (28 were temporarily
excluded, 2 temporarily refused participation), 200 at T4 (21 were
temporarily excluded, 3 temporarily refused participation), and
217 at TS (7 temporarily refused participation). One hundred
seventy four parents participated at all assessments, T1-T6. For a
presentation of parent and child characteristics, see Table 1. More
fathers than mothers worked full time before the child’s diagnosis
(69% vs. 31%). The families lived on an average of 145 kilometres
from the respective centre (SD 113, range 1-600 kilometres).

Data collection

Parents answered questions through structured telephone
interviews about PTSS (T1-T6), and the independent variables:
perceptions of the child’s symptoms (T'1-T6), satisfaction with the
child’s care (IT'1-T4, T5-T6 if applicable), and demographics (11—
T6; e.g. occupational status, annual household income, ethnicity,
and previous trauma experience). A nurse at the respective centres
collected medical data for the children from the medical charts
(T1-T6).

Post-traumatic stress symptoms. Data on PTSS were
collected with the PT'SD Checklist Civilian Version (PCL-C) [14],
translated by our research group into Swedish using a forward-
backward procedure [15]. The PCL-C consists of 17 items
organized in three subscales. Eight items (item 1-8) are keyed to a
specific trauma, in this study to the child’s cancer disease. The
respondent is asked to report how much he or she has been
bothered by each item during the last month (at T'1 during the last
week) on a 5-point scale ranging from not at all (1) to extremely (5).
The subscales correspond to the three symptom clusters of PTSD
according to the DSM-IV [16]: re-experience (5 items; Cronbach’s
alpha (o) in this sample at T6: .88), avoidance (7; o .82), and
hyper-arousal (5; o .89). The total score ranges from 17 to 85 (o
.94). The total scale score at T6 was used as the outcome measure
of PTSS in the present study.

Perceptions of the child’s symptoms. Parents answered a
modified version of the Memorial Symptom Assessment Scale for
children (MSAS 10-18) [17,18], translated into Swedish by our
research group using a forward-backward procedure [15]. The
questionnaire is organized in three subscales: the psychological

May 2012 | Volume 7 | Issue 5 | 36218



Table 1. Parent (N=224) and child characteristics.

e % n

Age of parent, years

<30 9 (21)

30-39 53 (118)

=40 38 (85)
Education

=Nine year elementary 12 (27)

Upper secondary 54 (120)

University 34 (77)
Parent of daughter/son 47/53 (106/118)

Age of child, year

0-3 23 (52)
4-7 31 (69)
8-12 26 (59)
13-18 20 (44)

Sibling/s, yes 92 (207)

Diagnosis
Leukaemia 40 (89)
Lymphoma 18 (41)
CNS tumour 12 (27)
Other solid tumour 30 (67)

T1 to T6°

Transplant 16 (36)

*T1: one week after the child’s diagnosis.
PT6: one year after end of treatment or death/1.5 year after transplant.
doi:10.1371/journal.pone.0036218.t001

symptoms subscale (PSYCH), the physical symptoms subscale
(PHYS) and the Global Distress Index. In addition a score of total
number of symptoms is calculated. For this project, the questions
were modified to be answered by parents according to their
perceptions of their child’s symptoms. In accordance with previous
findings [18], the instrument used in this study includes questions
about headache and hair-loss in addition to the original 30 items;
however, these are not included in the PSYCH subscale or the
PHYS subscale. For each symptom parents were asked to assess
whether it had been present during the last week, and if so, to rate
it according to frequency, intensity, and distress. Answers were
provided on Likert scales: frequency, from almost never (1) to
almost always (4); intensity from slight (1) to very severe (4), and
distress from not at all (0) to very much (4). Symptoms reported as
not present are given a value of 0 for frequency, intensity, and
distress. The T'3-assessments of the PSYCH subscale (o .77), the
PHYS subscale (o .81), and total number of symptoms are used as
potential predictor variables of PTSS in the present study. This
assessment point was selected since symptoms experienced at this
time can be assumed to be more stressful for parents compared to
when experienced earlier during the treatment when symptoms
are more common and therefore more expected. A higher score
reflects more symptoms.

Satisfaction with the child’s care. Parents’ satisfaction with
the child’s care was measured with the CASC SF Version 4.0 [19],
consisting of 32 questions, with acceptable test-retest reliability.
The original version was constructed as a self-report instrument,
however, in this study answered by parents according to their
opinion of the child’s care. At T1 parents answered the questions
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since the child’s diagnosis whereas at T2 to T6 since the last
interview. Responses were provided on 5-point scales ranging from
very poor (1) to excellent (5). The questionnaire is organized in
eleven multi-item scales and three single items [19]. In the present
study, the single item general satisfaction was used as a potential
predictor variable of PT'SS.

Medical data. Medical data were collected from the child’s
medical records. An experienced paediatric oncologist (the 3rd
author; blind for parental PTSS scores) estimated child’s prognosis
and treatment intensity.

Prognosis. Diagnosis, localization, stage of the disease and
risk group at initial diagnosis, was used to estimate prognosis,
based on data for the Nordic countries concerning the probability
of 5-year survival considering given conditions [20]. Since 75%
was the average childhood cancer survival in Sweden at the time
when prognosis was estimated, this value was used as the cut-off to
form two categories: =75% vs. <75% chance of 5-year survival.

Treatment intensity. Treatment intensity was estimated as
high intensity vs. not high intensity. High intensity included the
following diagnoses and protocols: AML (all protocols), ALL (extra
intensive/very intensive protocols and Philadelphia positive),
Ewing sarcoma (all protocols), Osteosarcoma (all protocols), B-
cell lymphoma, Neuroblastoma (high risk), HIT (Hirntumor)-
protocol, SIOP 4 PNET-protocol, BMT/SCT, and other treat-
ments for high risk groups. All other treatments were assigned to
the category not high intensity.

Treatment complications. Data from the child’s treatment
in total, T1-T4, were collected regarding: number of hospitaliza-
tions due to infections; number of days (>2 continuous days) in
intensive care; number of blood transfusions; number of antibiotic
treatments; relapse, and whether the child died from his/her
disease.

Demographic and socioeconomic factors. Data on em-
ployment status (working full time or part time/being a student, vs.
being unemployed/on long-term sick-leave); ethnicity (persons
born outside the Nordic countries (immigrants) vs. persons born in
the Nordic countries); annual household income (up to 33 500
Euro vs. more than 33 500 Euro), and whether the respondent had
experienced any traumatic event prior to the child’s cancer
diagnosis, which he/she believed could influence present reactions
(the specific characteristics of the trauma were not analysed).

Procedure

Parents who met the inclusion criteria received written and oral
information about the study from a coordinating nurse at the
respective centre within two weeks after the child’s diagnosis
(M =4 days after diagnosis). Thereafter oral informed consent was
asked for over telephone by one of two interviewers (M =7 days
after diagnosis). Permission to contact the parent at the next data
collection was acquired at the end of each interview. The
interviews were conducted over the telephone on an average of
8 (T1), 61 (T2), and 120 days (T'3) after the child’s diagnosis, and
on an average of 13 (T4; no bereaved parents), 96 (T5) and 374
days (16) after the end of successful treatment or death of the
child. In the case of transplant, the assessment was postponed six
months at T4, T5 and T6.

Data management and analyses

All independent variables that univariately demonstrated
associations with PTSS (univariate linear regression) were included
in a Hierarchical multivariate model. In this model families
(children) were considered clusters of parents. A hierarchical
model was considered the most feasible for the kinds of variables
studied. Inclusion as well as measurement of some variables was
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based on the child treated for cancer. The child could have more
than one parent who might or might not yield independent
measurements of one another. Therefore, a non-hierarchical
model could only have been built either by combining the parental
measures for each child, giving the number of observations equal
to the number of children in the study, or by counting child
measurements several times which leads to a possibility of spurious
significances. Moreover, the clustering was found significant in
model comparisons and as such was needed in order to give
correct results on both parent-level and child-level measurements.

Results

Descriptive statistics for the independent and dependent
variables are presented in Table 2.

Univariate associations

Higher levels of PTSS 12 months after completed successful
treatment or death, or 18 months after transplant were reported
by mothers, immigrants, parents who had experienced a previous
trauma, unemployed, and parents with a lower income (Table 3).
Furthermore, higher levels of PTSS were associated with a child’s
poorer prognosis, more intense treatment and the death of a child,
and by a parent’s perception of the child’s status during treatment
regarding psychological symptoms, physical symptoms, and total
number of symptoms. The factors explaining the highest amount
of variance in parental PTSS were child’s psychological symptoms

PTSS in Parents of Children with Cancer

(18.6%), child’s total number of symptoms (17.4%), parent gender
(16.7%), and death of the child (12.6%).

Hierarchical multivariate model

All variables that demonstrated univariate associations with
PTSS were included in the multivariate hierarchical model. In
addition, satisfaction with care during the first weeks of treatment,
and non-fatal relapse were considered of particular interest, and
were included in the model despite lack of significant univariate
associations with PTSS.

Parents who reported more psychological symptoms or a higher
number of symptoms for their child four months after the
diagnosis as well as parents who had lost their child were more
likely to report PTSS 12 months after completed successful
treatment or death, or 18 months after transplant (Table 4).
Moreover, child physical symptoms demonstrated a negative
assoclation, indicating higher levels of PTSS in parents who
reported less physical symptoms for their child four months after
the diagnosis. In addition, being an immigrant or unemployed at
the time of the child’s diagnosis predicted PTSS.

Discussion

Post-traumatic reactions have been reported by parents of
children with cancer in numerous studies during the past decades.
However, research has not revealed which aspects of the cancer
experience that are challenging enough to cause these reactions.

Table 2. Descriptive statistics for the independent and dependent variables (n=224).

% (n) mean (SD); range
Sociodemographic and parent variables
Parent gender: mother or stepmother 50% (112) na.
Parent ethnicity: born in the Nordic countries 96% (214) n.a.
Parent employment status at diagnosis: employed/student 87% (194) na.
Family income at diagnosis: more than 33 500 Euro annually? 82% (184) na.
Parent traumatic experience prior to diagnosis 31% (70) n.a.
Parent’s perception of child’s treatment/cancer
Parent satisfaction with care at T1 na. 89 (15); 25-100
Parent perception of child psychological symptoms at T3 (MSAS PSYCH)® na. 61 (.65); 0-3.33
Parent perception of child physical symptoms at T3 (MSAS PHYS)® na. 71 (.62); 0-3.15
Parent perception of child’s number of symptoms at T3 na. 9 (5); 0-26
Child medical variables®
Child prognosis: =75% 53% (118) na.
Child treatment intensity: high 51% (115) na.
Child with non-fatal relapse 8% (18) n.a.
Death of the child 17% (37) na.
Antibiotic treatments of the child® n.a. 4 (4); 0-22
Hospitalizations of the child due to infections? na. 2 (2); 0-8
Blood transfusions of the child® na. 11 (17); 0-122
Child treated at ICU, number of daysd na. 1(2); 0-11
PTSS
PCL-C score na. 28.6 (12.0); 17-75

*Missing data: five parents.

For child variables, the values indicate percentage/number of parents.
4Total during the child’s cancer treatment.
doi:10.1371/journal.pone.0036218.t002
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PMissing data: 30 parents (mainly because their children were off treatment at T3).

PTSS: Post-traumatic stress symptoms; PCL-C: PTSD Checklist Civilian Version; n.a.: not applicable.
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Previous studies have rarely identified any associations between
disease-related factors and long-term PTSS among parents.
Reasons could be that the cancer diagnosis per se is the traumatic
event, and that the specific experiences attached to the individual
case are of less importance, or that previous studies did not cover
the key potentially traumatic events. In the present study we aimed
at extending the knowledge about which factors that predict long-
term PTSS among parents of children struck by cancer.

A medically more troublesome disease trajectory is related to
parental stress [2,3]. However, in the multivariate model a finally
fatal disease was the only objective disease-related factor that
demonstrated predictive power for PTSS.

Not surprisingly, the death of a child was one of the two
strongest predictors of parental PTSS, also when analyzed
together with other potentially traumatic aspects of childhood
cancer. The death of a loved one is a truly traumatic event.
However, a resemblance between PTSS and grief may contribute
to an overestimation of PTSS reported by bereaved persons [21].
Nonetheless, we conclude that parents who meet this tragic ending
are vulnerable to post-traumatic stress and/or prolonged grief
[22,23].

For parents whose child had survived their disease at the time
when PTSS were assessed, none of the objective medical events
targeted in the present study seemed to be traumatic enough to
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Table 3. Univariate associations between potential predictors Table 4. Associations between potential predictors and
and parental PTSS 12 months after completed treatment or parental PTSS 12 months after completed treatment or death,
death, or 18 months after transplant (Univariate linear or 18 months after transplant (Hierarchical multivariate model;
regression; n=224). n=224).
R? Unstandardized B
Sociodemographic and parent variables Parent gender —2.162 ™*
Parent gender .167* Parent ethnicity 12.010%*
Parent ethnicity 044%* Parent trauma prior to diagnosis 0.836 ™
Parent employment status at diagnosis 073%** Parent employment status at diagnosis —5.389*%
Family income at diagnosis® .020* Family income at diagnosis® 1.072 ™*
Parent traumatic experience prior to diagnosis .029* Child prognosis —0.623 ™*
Parent’s perception of child’s treatment/cancer Child treatment intensity 0.877 ™*
Parent satisfaction with care at T1 019 ™* Parent satisfaction with care at T1 —0.087 ™*
Parent perception of MSAS PSYCH at T3P .186*** Parent perception of MSAS PSYCH at T3P 3.688*
Parent perception of MSAS PHYS at T3° .082%** Parent perception of MSAS PHYS at T3P —5.007*
Parent perception of MSAS number of symptoms at T3° 174%%% Parent perception of MSAS number of symptoms at T3° 0.765*
Child medical variables Child with non-fatal relapse 4622 ™
Child prognosis .025% Death of the child 9.690***
Child treatment intensity .031%* i
PTSS: Post-traumatic stress symptoms.
Child with non-fatal relapse 0001 ™* *p<.05;
Death of the child 126+ p<01;
*p< 001;
Antibiotic treatments of the child .001 ™ n.s. not significant.
Hospitalizations of the child due to infections .002 " ZMissing data: five parents.
. . s Missing data: 30 parents.
Blood transfusions of the child 007 ™ doi:10.1371/journal.pone.0036218.t004
Child treated at ICU, number of days 015
produce lingering post-traumatic stress symptoms. Since fear of
PTSS: Post-traumatic stress symptoms. relapse is known to be a prominent stressor [24], one could assume
*f:<031 that an actual relapse should be such an event. Yet, non-fatal
***p<..0,01; relapse did not predict PTSS. This is in line with results from a
n.s. not significant. previous Swedish cross-sectional study [25], although findings by
wMissing zataf five parents. others have been ambiguous about this. Jurbergs et al. [8] have
Missing data: 30 parents. BT _ :
doi10.1371/journal.pone 0036218003 reported that a child’s cancer-related relapse predict parental

traumatic stress symptoms. However, their cross-sectional sample
most likely includes parents in acute crisis, and is not comparable
with the present sample. Medical complications associated with
the child’s treatment, such as serious infections, ICU treatment et
cetera are definitely stressful when occurring [26], but do not seem
to produce enduring PT'SS.

Poor prognosis and intense treatment evidently correspond with
a fatal disease development. Accordingly, the death of the child
may be the underlying factor explaining later post-traumatic stress
symptoms in those parents, while general factors accompanying a
more problematic disease and treatment do not automatically
produce lingering PTSS.

Every parent can certify that experiencing that one’s child
suffers arouses parental distress [27] and the findings indicate that
parents’ perceptions of their children’s suffering predict long-term
PTSS. In the multivariate model, the perceived number of child
symptoms and child psychological distress demonstrated a
significant predictive power for PTSS. However parental percep-
tions of physical symptoms in the child seemed to be protective,
when its impact on PTSS was analyzed together with other
predictors. This result is difficult to interpret, and therefore we
refrain from speculations. The implication of this needs to be
further explored.

It is well documented that unemployment is a risk factor for
PTSS as well as for other mental health problems [23,28]. In our
categorization, non-employed includes being job-seeking and
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unemployed and/or on long-term sick-leave at the time of the
child’s diagnosis. Tentatively we suggest that the normalizing
milieu including support from the social network of a workplace
may buffer against mental health problems.

Supporting previous findings [25], being an immigrant was
shown to substantially predict PTSS. A reasonable assumption
could be that immigrants more often than non-immigrants are
troubled by consequences of previous trauma, making them more
vulnerable to an additional trauma. However, when analyzed in
the multivariate model, previous trauma did not predict PTSS.
Instead, the explanation may be sought in insufficient social
support, and cultural differences in the connotations of illness and
the communication with the health care staff [29,30]. Noteworthy
is that gender did not predict PTSS when analyzed with other
variables, indicating that mothers and fathers alike may develop
long-term post-traumatic stress in the face of childhood cancer.

Certain limitations are attached to the present study. Firstly, we
addressed only some of several possible predictors of PTSS in
parents of children with cancer. Through the selection or the
means of assessing those factors we may have failed to spot
important issues, regarding for example the individual child’s
reactions to specific treatment procedures. In addition, any
previous traumata and their consequences should be analyzed in
more detail in future studies. Moreover, assessing PTSS through
self-report questionnaires is a cost-effective approach in large
samples like this, but a face-to-face clinical interview would most
certainly capture the concept in a more correct way. Strengths of
the study include its population based longitudinal design and
relatively large sample.

It may seem inconsistent to include factors in the multivariate
model, which had not shown association with PTSS in the
univariate analyses. However, the factors satisfaction with care and
non-fatal relapse were included for an explorative purpose for the
following reasons: Satisfaction with care was considered to
potentially indicate a feeling of security and a safe environment,
which could be a protective factor against post-traumatic stress,
and non-fatal relapse was considered to potentially indicate a re-
traumatization, which could be a risk factor for post-traumatic
stress (repeated trauma has been shown to be a risk factor for
PTS). Although these factors were not related to PTSS in the
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univariate analyses, there was a hypothetical possibility for impact
in the hierarchical clustered model.

In conclusion, parental traumatic stressors in childhood cancer
seem not to be found in treatment complications, but in parents’
subjective perceptions of their child’s suffering. Relapse may be a
severe stressor, but for those whose child survives, the fear evoked
by a relapse typically subsides and does not leave post-traumatic
stress symptoms. Moreover, although the chronic stress of present
problems and feared future difficulties bring about exhaustion in
parents [31], the death of a child remains the ultimate trauma in
the childhood cancer experience. In addition, certain demograph-
ic factors previously recognized as risk factors for mental health
problems point to a vulnerability to PTSS in parents of children
with cancer: being an immigrant and being unemployed. We may
well assume that these more vulnerable parents are less apt to ask
for support from the paediatric medical service.

There is reason to emphasize the clinical implications of the
present findings. Parents’ perceptions of their child’s situation
should always be considered since these may have a significant
impact on long-term parental mental health. Parents’ mental
health may in turn have an impact on their child’s mental health
as well as on the communication with the health care professionals.
We cannot presuppose that parents of children with a medically
unproblematic journey through disease and treatment do not run
a risk of lasting post-traumatic stress. In addition, we should be as
attentive to fathers’ long-term distress as we are to mothers’.
Moreover, when a parent loses his or her child, we should keep in
mind that signs of PTSS or prolonged grief may indicate a
condition that requires professional psychological treatment.

Acknowledgments

The authors gratefully acknowledge the time and energy contributed by
the parents participating in this study and by Susanne Lorenz, RN and
research assistant, who interviewed most of the parents.

Author Contributions

Conceived and designed the experiments: UP GL LVE ALN. Performed
the experiments: UP GL LVE ALN. Analyzed the data: ALN UP.
Contributed reagents/materials/analysis tools: ALN UP LVE GL. Wrote
the paper: ALN UP LVE GL.

10. Kazak AE, Stuber ML, Barakat LP, Meeske K, Guthrie D, et al. (1998)
Predicting posttraumatic stress symptoms in mothers and fathers of survivors of
childhood cancers. Journal of the American Academy of Child and Adolescent
Psychiatry 37: 823-831.

11. Lazarus RS (1991) Emotion and adaptation. New York, N.Y.: Oxford Press.

12. Goldenberg Libov B, Nevid JS, Pelcovitz D, Carmony TM (2002) Posttraumatic
stress symptomatology in mothers of pediatric cancer survivors. Psychology &
Health 17: 501-511.

13. Barakat LP, Kazak AE, Meadows AT, Casey R, Meeske K, et al. (1997) Families
surviving childhood cancer: a comparison of posttraumatic stress symptoms with
families of healthy children. Journal of pediatric psychology 22: 843-859.

14. Weathers FW, Litz BT, Herman JA, Huska JA, Keane TM The PTSD
Checklist (PCL): Reliability, validity and diagnostic utility.; 1993; San Antonio.

15. Cull A, Sprangers MA, Bjordal K, Aaronson NK (1998) EORTC Quality of Life
Study Group. Translation Procedure. Brussels: EORTC.

16. American Psychiatric Association (1994) Diagnostic and statistical manual of
mental disorders: DSM-IV. Washington, DC: American Psychiatric Association.
xxvii p886 p.

17. Portenoy RK, Thaler HT, Kornblith AB, Lepore JM, Friedlander-Klar H, et al.
(1994) The Memorial Symptom Assessment Scale: an instrument for the
evaluation of symptom prevalence, characteristics and distress. Eur J Cancer
30A: 1326-1336.

18. Collins JJ, Byrnes ME, Dunkel 1J, Lapin J, Nadel T, et al. (2000) The
measurement of symptoms in children with cancer. J Pain Symptom Manage 19:
363-377.

May 2012 | Volume 7 | Issue 5 | 36218



21.

22.

23.

24.

Bredart A, Razavi D, Delvaux N, Goodman V, Farvacques C, et al. (1998) A
comprehensive assessment of satisfaction with care for cancer patients. Support
Care Cancer 6: 518-523.

NOPHO (1999) Childhood cancer in the Nordic countries. Report on
epidemiologic and therapeutic results from registries and working groups.
Nordic Society of Pediatric Haematology and Oncology.

Horowitz MJ, Siegel B, Holen A, Bonanno GA, Milbrath C, et al. (1997)
Diagnostic criteria for complicated grief disorder. Am J Psychiatry 154:
904-910.

Prigerson HG, Horowitz MJ, Jacobs SC, Parkes CM, Aslan M, et al. (2009)
Prolonged grief disorder: Psychometric validation of criteria proposed for DSM-
V and ICD-11. PLoS Med 6: ¢1000121.

Elklit A, Reinholt N, Nielsen LH, Blum A, Lasgaard M (2010) Posttraumatic
stress disorder among bereaved relatives of cancer patients. J Psychosoc Oncol
28: 399-412.

Duffey-Lind EC, O’Holleran E, Healey M, Vettese M, Diller L, et al. (2006)
Transitioning to survivorship: a pilot study. J Pediatr Oncol Nurs 23: 335-343.
Lindahl Norberg A, Lindblad F, Boman KK (2005) Parental traumatic stress
during and after paediatric cancer treatment. Acta Oncologica 44: 382-388.

@ PLoS ONE | www.plosone.org

26.

30.

31.

PTSS in Parents of Children with Cancer

Yeh CH (2003) Dynamic coping behaviors and process of parental response to
child’s cancer. Appl Nurs Res 16: 245-255.

Steele RG, Dreyer ML, Phipps S (2004) Patterns of maternal distress among
children with cancer and their association with child emotional and somatic
distress. J Pediatr Psychol 29: 507-517.

Nandi A, Galea S, Tracy M, Ahern J, Resnick H, et al. (2004) Job loss,
unemployment, work stress, job satisfaction, and the persistence of posttraumatic
stress disorder one year after the September 11 attacks. J Occup Environ Med
46: 1057-1064.

Butow PN, Sze M, Dugal-Beri P, Mikhail M, Eisenbruch M, et al. (2010) From
inside the bubble: migrants’ perceptions of communication with the cancer
team. Support Care Cancer 19: 281-290.

Schwartz SJ, Unger JB, Zamboanga BL, Szapocznik J (2010) Rethinking the
concept of acculturation: implications for theory and research. Am Psychol 65:
237-251.

Lindahl Norberg A, Steneby S (2009) Experiences of parents of children
surviving brain tumour: a happy ending and a rough beginning. European
Journal of Cancer Care (English Language Edition) 18: 371-380.

May 2012 | Volume 7 | Issue 5 | 36218



