
RESEARCH Open Access

A two-session psychological intervention for
siblings of pediatric cancer patients:
a randomized controlled pilot trial
Alice Prchal1,2*, Anna Graf1,2, Eva Bergstraesser2,3 and Markus A Landolt1,2

Abstract

Background: Since siblings of pediatric cancer patients are at risk for emotional, behavioral, and social problems,
there is considerable interest in development of early psychological interventions. This paper aimed at evaluating
the effectiveness of a two-session psychological intervention for siblings of newly diagnosed pediatric cancer
patients.

Methods: Thirty siblings age 6-17 years were randomly assigned to an intervention group or an active control
group with standard psychosocial care. The manualized intervention provided to siblings in the first 2 months after
the cancer diagnosis of the ill child included medical information, promotion of coping skills, and a
psychoeducational booklet for parents. At 4 to 6 weeks, 4 months, and 7 months after the diagnosis, all siblings
and their parents completed measures (from standardized instruments) of social support, quality of life, medical
knowledge, posttraumatic stress symptoms, and anxiety.

Results: At follow-up siblings in the intervention group showed better psychological well-being, had better
medical knowledge, and reported receiving social support from more people. However, the intervention had no
effects on posttraumatic stress symptoms and anxiety.

Conclusions: The results of this pilot trial suggest that a two-session sibling intervention can improve siblings’
adjustment, particularly psychological well-being, in the early stage after a cancer diagnosis.

Trial Registration: ClinicalTrials.gov NCT00296907
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Background
Having a brother or sister newly diagnosed with cancer
is a distressing and challenging situation. The cancer
diagnosis in the family has emotional, behavioral and
social consequences for siblings [1]. Siblings are con-
fronted with changed daily routines in the family and
decreased physical and emotional availability of their
parents [1,2]. They are worried about the illness and
have to observe their brother or sister have emotional
and physical pain. These experiences may lead to intru-
sive and conflicting emotions such as fear, loneliness,
sadness, anger, jealousy, or guilt [2-6].

Previous research on adjustment of siblings of children
with cancer found most siblings’ general adjustment to
be within normal limits [1]. However, a significant sub-
set of siblings suffers from cancer-related posttraumatic
stress symptoms (PTSS) [1,7,8], and there is evidence of
poorer health-related quality of life (HRQoL) in this
population [9-11]. School and social functioning may be
impaired in the first time period after diagnosis [12-14].
In sum, the findings on psychosocial adjustment of sib-
lings of pediatric cancer patients indicate that siblings
do not suffer from severe psychopathology but are at
risk for emotional, behavioral, and social problems, typi-
cally soon after the diagnosis [1,15].
Given the difficult circumstances that childhood cancer

causes for all family members, it is important to under-
stand the consequences of the diagnosis for siblings and to
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develop appropriate interventions to reduce distress and
promote psychological adjustment. It is important to iden-
tify the needs of siblings and to recommend and encou-
rage appropriate treatments when problems are detected
[16]. However, intervention research with siblings is still
rare [17]. The majority of published papers reported
results of descriptive and correlational research, and there
is a lot of non-empirical, anecdotal data. A previous review
of empirically evaluated intervention programs showed
improvements in siblings’ depression symptomatology,
medical knowledge about cancer, HRQoL, and high satis-
faction ratings in siblings and parents [18]. But many
existing studies are methodologically weak; most interven-
tion studies relied on simple pre/post evaluations and only
a minority used randomized controlled designs (RCTs)
[18]. Concerning intervention timing, most studies used a
broad inclusion criterion for the length of time since onset
of cancer. Only one intervention so far reported targeting
siblings of patients in an early stage of treatment and
therefore aimed at prevention [19]. To our knowledge all
published papers on empirically evaluated interventions
with siblings used interventions in a group or camp for-
mat, and individual interventions were hardly ever evalu-
ated in the literature.
The present study aimed at assessing the effect of a

two-session early psychological intervention for siblings
of pediatric cancer patients using a randomized con-
trolled pilot trial. This intervention was provided early,
i.e., within the first two months of diagnosis, and was
conducted in an individual format. We expected that
this intervention would be effective in the sense of yield-
ing evidence that siblings who receive the intervention
suffer from fewer anxiety and PTSS, report better
HRQoL, and receive more social support compared to a
control group with standard care.

Methods
Participants
Participants were recruited from June 2006 until Octo-
ber 2010 at two children’s hospitals in Switzerland. Sib-
lings had to meet all of the following criteria: (1)
brother or sister with newly diagnosed childhood cancer,
(2) medical treatment (inpatient or outpatient) neces-
sary, (3) age of sibling from 6 to 17 years, (4) fluency in
German. Families with a child who met criteria for
inclusion were contacted within 1 month of diagnosis. If
the family had several siblings who met the inclusion
criteria, all willing siblings were included.
Forty-five siblings met the inclusion criteria and were

asked to participate. Fifteen siblings and their families
declined participation (33.3%); reasons were because sib-
lings refused to participate (46.7%), because the study
seemed too time-consuming (26.7%), or because parents
thought the study would be an additional strain on the

family (26.7%). Due to incomplete data at follow-up
assessments (one drop-out), the final study sample com-
prised 29 siblings (response rate 64.4%) from 21 families
(see Figure 1). The maximum number of siblings from
the same family was three in each intervention arm.
None of the ill children died during follow-up and none
of the siblings had serious health problems during the
study. Comparison of participants and non-participants
revealed no significant differences in mean age of sib-
lings (t = 0.47, p = .64), sex (c2 = 0.72, p = .40), type of
diagnosis (c2 = 0.88, p = .64), intensity of treatment (Z
= -0.31, p = .76), medical complications (Z = -0.22, p =
.83), and health-related restrictions (Z = -0.50, p = .62).
A total sample size of 32 cases (16 for each group)

would be required to detect a statistically significant
effect size of 0.9 in a single tail t-test with a power of
0.80 and Type I error rate set to .05 [20]. Expected
effect size was based on previous studies on sibling
interventions [18] and on the notion that an individual
intervention would achieve slightly higher effects.

Procedure
The institutional review boards of both study sites
approved the study. Written informed consent was
obtained from parents and siblings older than 12 years.
Assessments with all siblings were carried out at 4 to 6
weeks (T0; M = 36.0 days, SD = 10.2 days), 4 months
(T1; M = 132.9 days, SD = 16.9 days), and 7 months
(T2; M = 220.9 days, SD = 16.6 days) after the cancer
diagnosis. The siblings were assessed by means of stan-
dardized individual interviews comprising the measures
mentioned below. The interviews were conducted by
trained psychologists. Questions were read aloud by the
interviewer and corresponding answer scales were pre-
sented to siblings. The interviews lasted approximately
45 minutes, and most of them were conducted in the
siblings’ home; some were conducted at the hospital (8
out of 88 interviews in total). Mothers and fathers were
independently assessed at the same time using question-
naires. Medical variables were retrieved from the
responsible physicians. In return for participation,
families received 50 Swiss francs (approx. 41 EUR/54
USD) after completing all three assessments.
The randomization list, stratified for sex, was gener-

ated by the program Rancode 3.6 (IDV, Gauting, Ger-
many). The study used a cluster randomization scheme.
The 21 participating families were randomly assigned to
the intervention or the control group. Although multiple
siblings per family could participate, randomization per
family occurred just once and all the siblings received
the same intervention. The randomization was stratified
according to sex of the sibling closest in age to the child
with cancer. Standard psychosocial care with the psy-
cho-oncologist on the ward was available for both study
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groups. The utilization of psychosocial care by the end
of data assessment was equally distributed between con-
trol and intervention group (U = 79.5; p = .82).
If the sibling was assigned to the intervention group,

the first session of the intervention was conducted
immediately after the T0 baseline assessment. The sec-
ond intervention session was held 2 weeks after the first
intervention session. A different interviewer, who was
blind to the sibling’s status in the project, conducted fol-
low-up assessments at T1 and T2 with both control and
intervention group.

Measures
Medical knowledge
Medical knowledge about cancer was assessed using a
scale that we developed. Siblings answered four

questions: on name of the illness, medical understanding
of the illness process, treatment options, and length of
treatment. Using a comprehensive coding sheet, two
clinical psychologists coded the answers together on a
scale ranging from 0 to 2, with higher scores indicating
better medical knowledge. Cronbach’s alphas for the
medical knowledge scores were satisfactory to poor,
with a = 0.63 at T0, a = 0.50 at T1 and a = 0.34 at T2.
In the current sample there was no correlation between
age and medical knowledge at all time points and in
both groups.
Social support
The number of individuals providing social support was
assessed using a scale that we developed. Siblings
received a comprehensive list of individuals that were
available to them and might be sources of social

Declined to participate: 

15 siblings (14 families) 

Randomization 

Assigned to usual care: 

 16 siblings (11 families) 
Assigned to intervention: 

 14 siblings (10 families) 

Discontinued: 1 

sibling   

Eligible for participations 

45 siblings (33 families)  

Follow-up assessments at T1:  

 14 siblings (10 families)  

Follow-up assessments at T2: 

 14 siblings (10 families)  

Follow-up assessments at T1: 

 15 siblings (11 families) 

Follow-up assessments at T2: 

 15 siblings (11 families) 

Figure 1. Diagram of the study cohort. 
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Figure 1 Diagram of the study cohort.
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support, including mother, father, grandparents, siblings,
relatives, godmother and godfather, neighbors, close
friends, peers, and teachers. They then indicated
whether or not these individuals provided social sup-
port. The score was the total number of people provid-
ing support.
Health-related quality of life
HRQoL was assessed using KIDSCREEN-27, a standar-
dized questionnaire for children from 8 to 18 years of
age [21]. The KIDSCREEN instruments were developed
and validated in several European countries simulta-
neously. KIDSCREEN-27 contains 27 items building five
subscales: physical well-being, psychological well-being,
autonomy and parents, social support and peers, and
school environment. A 5-point Likert response scale is
used in all subscales. In this study, we used both the
child version and the parent version, filled out by
mothers. All scores are reported as T-values, based on
Swiss community norms, with higher scores indicating
higher HRQoL. KIDSCREEN-27 was found to be a reli-
able and valid measure of HRQoL in children and ado-
lescents [22]. In this sample, KIDSCREEN-27 showed
very good internal consistency (self-report: a = 0.85 at
T0, a = 0.88 at T1 and a = 0.89 at T2; proxy report: a
= 0.87 at T0, a = 0.89 at T1 and a = 0.90 at T2). With
the five siblings who had not reached the age of eight
years at the T0 assessment, special care was taken that
the questions were fully comprehended. The interviewer
made sure that siblings understood the wording and
explained specific terms if necessary.
Posttraumatic stress symptoms
Siblings were interviewed about their illness-related
posttraumatic stress symptoms using the UCLA PTSD
Reaction Index (UCLA RI) [23]. We altered the wording
slightly to ensure that siblings reported on their experi-
ence of their brother or sister’s cancer. The items of the
UCLA RI closely follow the DSM-IV symptoms of post-
traumatic stress disorder (PTSD) and can provide diag-
nostic information. Siblings were asked about their
reactions during the past month and ranked their
responses on a 5-point Likert scale from 0 (none of the
time) to 4 (most of the time). An overall score was cal-
culated (range 0-68), with higher scores indicating
greater symptom severity. As to internal consistency of
the UCLA RI, several reports found Cronbach’s alpha to
fall in the range of 0.90 [23]. In this sample, Cronbach’s
alpha was 0.90 at T0, 0.88 at T1, and 0.91 at T2 for the
overall score.
Anxiety
The Spence Children’s Anxiety Scale (SCAS) [24] is a
44-item self-report questionnaire to assess the severity
of anxiety symptoms broadly in line with the DSM-IV
dimensions of anxiety. It assesses six domains of anxiety:
generalized anxiety, panic and agoraphobia, social

phobia, separation anxiety, obsessive-compulsive disor-
der, and physical injury fears. The addition of all scores
results in a total score. In this study we used the Ger-
man version and norms of the SCAS [25]. Siblings rated
the frequency with which they currently experienced
each symptom on 4-point scale, with never (0), some-
times (1), often (2), and always (3). Internal consistency
of the SCAS total score was excellent, with a Cronbach’s
alpha of 0.96 at T0, 0.93 at T1, and 0.94 at T2.
Socio-economic status
Socio-economic status (SES) as assessed by mothers was
calculated by means of a 6-point SES-score of both
paternal occupation and maternal education. Three
social classes were defined as follows: scores 2-5, lower
class; scores 6-8, middle class; and scores 9-12, upper
class. This measure was used in previous studies and
was shown to be a reliable and valid indicator of SES in
Switzerland [26].
Medical variables
The pediatric oncologist in charge was asked to rate
the following three medical variables concerning the ill
child on a 3-point scale: Intensity of treatment (1 =
low: surgery only or 6 months’ chemotherapy only or
both, with favorable prognosis; 2 = medium: treatment
longer than 6 months according to the treatment pro-
tocol, with intermediate prognosis; 3 = high: treatment
according to high risk protocols, bone marrow trans-
plantation, with unfavorable prognosis), Medical com-
plications (0 = no complications and good response to
therapy; 1 = moderate complications, e.g., hospitaliza-
tion due to infection; 2 = severe complications, e.g.,
multiple hospitalizations due to infections, no response
to treatment) and Health-related restrictions (0 = no
restriction; 1 = moderate restrictions, e.g., distinct fati-
gue, pain; 2 = severe, e.g., intense pain, considerable
restrictions in physical and cognitive performance).
The intensity of treatment and the medical complica-
tions items were used successfully in previous studies
on children with cancer [27].

Intervention
Our intervention was provided within the first two
months after the cancer diagnosis and therefore during
a stage which has been shown to be the most vulnerable
time for siblings’ adjustment [1,14]. By targeting a speci-
fic time frame, the intervention can be tailored to needs
and stressors associated with this particular initial time
period after diagnosis. Because in clinical practice it is
hardly feasible to organize a group of siblings who are
in the same stage of dealing the illness of their brother
or sister with cancer, early preventive interventions are
better held in an individual setting for practical reasons.
Further, an individual format, even if manualized, allows
more flexibility to run the intervention developmentally
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appropriate, to address personal concerns and to pro-
vide individualized cancer-related information.
We developed the standardized psychological inter-

vention based on clinical experience, theoretical consid-
erations, the relevant literature, and a qualitative pilot
study that had gathered more information about sib-
lings’ experiences in this time period [28]. In two ses-
sions, each approximately 50 minutes long, a clinical
psychologist (first author of this paper) guided siblings
and their parents through a three-step program: (1)
medical information, (2) coping with stressful situations,
and (3) information for parents.
The medical information part focused on the siblings’

understanding of body functioning, the illness mechan-
ism and location, and the cancer treatment, in particular
chemotherapy. To accomplish this goal, pictures and
storybooks were presented as aids. It was particularly
emphasized that nobody was to blame for the develop-
ment of cancer, nobody had done anything wrong, and
cancer is not contagious. By learning more about the
disease, treatment schedule, and side effects, siblings
should gain a feeling of control over the situation which
might reduce feelings of anxiety [29,30] and enhance
social competence [31].
The part on coping encouraged siblings to think of

changes and particular stressful situations in their life
since the cancer diagnosis. Siblings individually chose
the three most significant stressors. These were looked
at in detail, and helpful coping strategies were discussed.
Results of the coping session were written down on a
special list and handed out to siblings. At least one par-
ent joined after this part of the intervention. With the
sibling’s agreement, parents were informed about the
relevant topics of the intervention in order to get as
much support from parents as possible. Cognitive beha-
vior therapy was the therapeutic approach used during
problem identification and discussion of coping strate-
gies. Following the coping and stress model proposed by
Lazarus and Folkman [32] siblings were encouraged to
appraise stressors in their daily life and develop coping
strategies in response to their specific situation.
In the last part of the intervention, parents received a

psychoeducational booklet developed by the authors
containing information on the psychosocial situation of
siblings of cancer patients in general and providing
recommendations to parents on how to support siblings.
At the end of each session there was time for questions
from siblings and parents.

Control condition
Families in the control group received standard psy-
chosocial care, which consisted of meetings with the
psycho-oncologist on the ward, who was primarily
responsible for the ill child and the parents but also

met with siblings if necessary. After follow-up assess-
ments were completed, the control group was offered
individual sessions for siblings. Two siblings made use
of this.

Statistical analyses
For data analysis we used statistical package SPSS for
Windows, release 16 (SPSS Inc., Chicago, IL). All ana-
lyses were performed with two-sided tests. A p value <
= .05 was considered significant. Kolmogorov-Smirnov
Goodness of Fit Tests showed normality for all outcome
measures. To compare nominal and ordinal scales, c2
analyses and, when cells were too small, Mann-Whitney
U tests were used. Normally distributed continuous data
were analyzed using independent t-tests. To determine
the effectiveness of the intervention, two-factor repeated
measures analysis of variance (ANOVA) were per-
formed. In the statistical analysis, siblings’ adjustment
variables were compared with respect to group, time,
and group × time interaction. Post-hoc analysis for sig-
nificant time effects was corrected for multiple compari-
sons using Bonferroni adjustment. If significant mean
differences were detected, effect sizes (d) were calculated
following Cohen [33].

Results
Sample characteristics and baseline assessment
Table 1 shows sample characteristics. The intervention
and the control groups did not differ significantly on
any demographic variables or on illness characteristics
such as the type of the ill child’s diagnosis (hematologi-
cal malignancies vs. brain or other solid tumor) or the
length of hospitalization. Likewise, none of the medical
variables showed group differences at any assessment
time point: Intensity of treatment (T0: Z = -0.61, p =
.54; T1: Z = -0.25, p = .80; T2: Z = -1.08, p = .28), med-
ical complications (T0: Z = 0.00, p = 1.00; T1: Z =
-1.29, p = .20; T2: Z = -0.75, p = .45), health-related
restrictions (T0: Z = -0.94, p = .35; T1: Z = -0.48, p =
.63; T2: Z = -0.72, p = .47). Similarly, there were no sig-
nificant between-group differences on any baseline out-
come measure at T0: medical knowledge: t = 1.32, p =
.20; social support: t = 1.17, p = .25; KIDSCREEN self-
report: t = 1.26, p = .22; KIDSCREEN mother-report: t
= 0.05, p = .96; UCLA PTSD: t = 1.39, p = .18; SCAS: t
= 1.12, p = .27.
At baseline the total sample did not differ from com-

munity norms on mother-reported HRQoL (t = -1.31, p
= .20) and anxiety (t = 0.58, p = .57). But self-reported
HRQoL at baseline was significantly lower than in the
Swiss norm population (KIDSCREEN self-report: t =
-2.38, p = .02). Further, the initial assessment identified
7 out of 30 siblings (23.3%) with a full and 13 (43.3%)
with a partial DSM-IV related PTSD.
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Intervention effects
Table 2 presents the results of the repeated measure
ANOVA.
Medical knowledge
Results for the medical knowledge scale showed a main
time effect (p = .01) with significant increase of knowl-
edge from T1 to T2 (Table 2). No group or group ×
time effect could be seen in the ANOVA. However,
comparison of mean knowledge levels of intervention
and control groups at T2 revealed significantly better
knowledge in the intervention group (Mint = 1.62, SDint

= 0.36; Mcontrol = 1.37, SDcontrol = 0.27; t = 2.20, p =
.04). Effect sizes concerning the group differences at T2
were in the medium range (T2: d = .78). No significant
mean differences were found between groups at T0 and
T1.
Social support
A significant main effect for group (p = .04) was found
for the number of persons providing support, with the
intervention group having a higher number of persons
available. Time and group × time showed no effect on

the social support measure. Effect sizes related to group
differences were in the medium range (T1: d = .61; T2:
d = .77).
Health related quality of life, child report
The KIDSCREEN child report total score revealed a sig-
nificant time effect (p = < .001), with improvement of
HRQoL from T0 to T1, T1 to T2, and T0 to T2 in both
groups. The intervention had no significant influence on
the KIDSCREEN total score as reported by siblings.
However, the KIDSCREEN self-report subscale “psycho-
logical well-being” showed a significant main effect of
group (p = .03) as well as a significant time effect (p = <
.001), indicating improvements over time in both
groups, but with siblings in the intervention group
demonstrating better psychological well-being as com-
pared to the control group. Effect sizes related to group
differences were large for T1 (d = .99) and rather small
for T2 (d = .26). Main effects of the intervention or
effects of intervention × time interactions could not be
found in any other subscale of the KIDSCREEN. Two
more KIDSCREEN subscales in the child version
showed significant improvements over time: “Autonomy
and parents” (F = 3.95; P = .03) and “school environ-
ment” (F = 8.45; p = .001).
Health related quality of life; parent report
For the parent version of the KIDSCREEN no significant
effect was noted with respect to group and group × time
interaction. But the analyses showed a significant time
effect with significant improvement of HRQoL from T1
to T2 and T0 to T2.
Posttraumatic stress symptoms
ANOVA results showed a significant time effect (p =
.02) in both groups on the UCLA RI scales. However,
the time effect was no longer significant in the post-hoc
pairwise comparisons using Bonferroni tests. There was
no main effect for group in posttraumatic stress symp-
toms. Full PTSD diagnosis decreased in the whole sam-
ple, with 5 siblings (16.7%) that met full diagnosis
criteria at T1 and 3 siblings (10%) at T2.
Anxiety
Siblings’ anxiety showed a time effect (p = .02) with a
significant reduction of anxiety in both groups from T1
to T2. No group or time × group effect could be found.
A look at the baseline T0 scores of anxiety and PTSS
shows that the intervention group starts out with a con-
siderably higher level although not statistically signifi-
cant. We therefore also conducted repeated measures
ANCOVAS with T0 scores of anxiety and PTSS as cov-
ariates. But still no group effect could be shown.

Discussion
The aim of this pilot trail was to evaluate the effective-
ness of an early psychological intervention with siblings
of newly diagnosed pediatric cancer patients. Although

Table 1 Demographic and medical characteristics of the
sample (N = 30)

Intervention (N =
14)

Control
(N = 16)

p*

Age at baseline (years)

Median (Range) 8.5 (6-14) 11.5 (6-
17)

.13

Sex

Boys (%) 9 (64.3%) 9 (56.2)

Girls (%) 5 (35.7) 7 (43.8) .65

Socio-economic status

Lower (%) 0 (0) 0 (0)

Middle (%) 10 (71.4) 9 (56.2)

Upper (%) 4 (28.6) 7 (43.8)

Median (Range) 6 (4-6) 6 (4-7) .78°

Birth order

Younger (%) 4 (28.6) 8 (53.3)

Older (%) 10 (71.4) 7 (46.7) .18

Type of diagnosis in ill child

Hematological malignancies
(%)

7 (43.8) 10 (71.4)

Brain or other solid tumor
(%)

9 (56.3) 4 (28.6) .13

Days hospitalized

T0, Median (Range) 22 (14-37) 26 (4-35) .69

T1, Median (Range) 40 (20-76) 41 (13-
57)

.53

T2, Median (Range) 68 (10-100) 62 (17-
94)

.19

* U-Tests according to Mann-Whitney for dichotomous variables, Chi-square
analysis for categorical variables; °U-Test according to Man-Whitney based on
SES score

Note: one twin is not included in the birth order data
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generalizability of our results is restricted due to the
small sample size, this study provides preliminary evi-
dence that a two-session sibling intervention has a posi-
tive impact on psychological well-being, social support
and medical knowledge of siblings. However, no inter-
vention effect could be found with regard to proxy-rated
HRQoL, PTSS, and anxiety.
Since children often rely on their own interpretations

of illness and sometimes have a distorted picture of it, it
is crucial to provide age-appropriate medical informa-
tion [34]. We found a better medical knowledge score
in siblings in the intervention group half a year after the
cancer diagnosis compared to the control group.
Although one needs to be cautious not to overinterpret
the findings of our pilot trial, this might indicate an
effect of our intervention on medical knowledge. This
beneficial finding is in line with previous intervention
studies [30,35]. Although this study did not examine the
effects of better medical knowledge, other researchers

found that enhanced knowledge had a positive impact
on siblings’ adjustment and social competences [29,31].
The number of individuals available for social support

was elevated for siblings who took part in the interven-
tion. This improvement could possibly be related to the
coping part of our intervention, where many of the cop-
ing skills discussed involved looking for social support.
Moreover, the psychoeducational booklet provided to
parents covered social support issues. Although having a
higher number of available individuals does not necessa-
rily mean better social support, but having a greater
number of available potential partners increases chances
of receiving helpful social support, especially for our
population, which is confronted with decreased social
resources in the core family due to the cancer diagnosis
[1]. Other studies identified social support as an impor-
tant construct that may play a critical protective role in
the psychosocial adjustment of siblings of cancer
patients [36,37]. Our study is the first to include social

Table 2 Means, standard deviations and analysis of variance for repeated measures (ANOVA)

Intervention (N = 14) Control group (N = 16) ANOVA F (p)

M (SD) M (SD) Time (T) Group (G) T × G

Medical knowledge 5.11 (0.01**) 2.61 (0.12) 0.27 (0.77)

T0, mean score 1.45 (0.56) 1.23 (0.37)

T1, mean score 1.46 (0.48) 1.28 (0.35)

T2, mean score 1.63 (0.36) 1.37 (0.27)

Social support 0.24 (0.79) 4.58 (0.41*) 0.69 (0.51)

T0, number 10.43 (1.16) 9.75 (1.88)

T1, number 10.93 (0.83) 9.69 (2.73)

T2, number 10.86 (0.77) 9.25 (2.86)

HRQoL: KIDSCREEN child version total score 13.88(0.00***) 1.83 (0.19) 0.60 (0.55)

T0, mean T-scores 48.87 (4.79) 46.01 (6.75)

T1, mean T-scores 52.95 (5.01) 49.12 (6.68)

T2, mean T-scores 53.64 (6.94) 52.09 (7.36)

KIDSCREEN child version subscale psychological well-being 37.16 (0.00***) 5.29 (0.03*) 1.57 (0.22)

T0, T-scores 39.59 (4.37) 36.69 (4.28)

T1, T-scores 55.76 (8.45) 47.06 (8.96)

T2, T-scores 54.76 (10.77) 52.08 (9.81)

HRQoL: KIDSCREEN parent version total score 4.14 (0.02)* 1.11 (0.30) 1.49 (0.24)

T0, mean T-scores 48.70 (4.97) 48.60 (6.27)

T1, mean T-scores 49.99 (5.16) 53.52 (6.22)

T2, mean T-scores 49.20 (4.05) 51.68 (7.81)

Posttraumatic stress symptoms: UCLA RI 4.15 (0.02)* 0.91 (0.35) 0.86 (0.43)

T0, total score 22.23 (14.06) 15.57 (11.89)

T1, total score 15.00 (9.79) 13.71 (11.36)

T2, total score 15.00 (13.04) 11.64 (11.45)

Anxiety: SCAS total score 5.35 (0.01)** 0.64 (0.43) 1.38 (0.26)

T0, total score 29.14 (25.52) 20.47 (17.15)

T1, total score 18.43 (12.35) 17.93 (15.62)

T2, total score 19.71 (12.86) 15.33 (15.63)

*p < = .05; **p < = .01; ***p < = .001
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support as an outcome measure in the evaluation of
interventions for siblings.
Siblings’ self-reports indicated a better psychological

well-being after the intervention. Even though this was
the only subscale of the KIDSCREEN questionnaire
showing group differences, well-being represents an
essential part of siblings’ psychological adjustment (posi-
tive emotions, satisfaction with life, and balanced emo-
tionality). Positive effects on HRQoL were also found in
two other studies [11,38]. Notably, in our study this
result was not apparent from the mothers’ reports of
the child’s HRQoL. This might be due to parents’ diffi-
culties in judging the siblings’s HRQoL in an emotional
domain such as psychological well-being [39].
Contrary to our hypothesis, anxiety and PTSS were

not improved by the intervention, although trends in
the desired directions could be observed. Anxiety was
not clinically increased in our sample compared to
norms, a finding also seen in previous studies [9,35,36],
and might therefore be an inappropriate measure to
assess effects of an intervention. PTSS, on the other
hand, was high at baseline, with almost a quarter of our
sample qualifying for full diagnosis of PTSD. These find-
ings are in line with previous studies that did not oper-
ate with DSM-IV related instruments but revealed
similar high numbers of PTSS scores [7,8,36,38]. How-
ever, our intervention might have been too unspecific
regarding PTSS to help siblings with relevant symptoms.
Alternative explanations for absent intervention effects

should also be considered. It is possible that families’
involvement in the study and the data collection itself
increased and perhaps improved communication
between parents and siblings [40] and therefore led to
better adjustment in both study groups. Other unspeci-
fic factors may also play an important role. By enrolling
siblings in a specific sibling program, parents may
demonstrate their concern for them and may develop
particular efforts to spend time with them [41]. Like-
wise, we have to consider that our whole population
had standard psychological care at hand, and this might
have leveled group differences. It is also possible that
our age range was too broad; whereas certain age groups
could have benefited from the intervention, for others
the intervention may not have been appropriate.
This study has a number of limitations. First, the fact

that our intervention was for the early time period after
diagnosis made recruitment more difficult and resulted
in a rather small sample. The study has therefore limited
power to detect group differences and we were not able
to perform subgroup analyses (age, sex). Therefore, find-
ings of this pilot study are preliminary and exploratory
and should be interpreted with caution. Second, we
developed the measures for social support and medical
knowledge ourselves. Internal consistencies of these

measures were rather poor and further psychometric
criteria were not evaluated. Third, The KIDSCREEN-27
scale is not validated for children below eight years of
age and the youngest study participants of our study
were six years old. However, since the KIDSCREEN-27
questionnaire was included in an interview, the inter-
viewer could pay special attention to language skills.
Advantages of the KIDSCREEN-27 are the little number
of items, the availability of a parent version, existence of
a German version and Swiss norms. Finally, families
with lower socio-economic status were not represented
in the sample. This might be due to the inclusion criter-
ion of fluency in German, which excluded families with
an immigrant background.
Despite these limitations, this study has several

strengths, including its randomized controlled prospec-
tive design and the manualized intervention for the
early stage after diagnosis. Moreover, statistical condi-
tions were good, with no socio-demographic differences
between study participants and non-participants, no dif-
ferences between intervention and control groups on all
baseline scores, and almost no attrition.

Conclusions
The early, two-session individual psychological inter-
vention evaluated here is a promising approach for sib-
lings in several respects. Efforts to provide medical
information to siblings, to enhance their coping skills,
and to inform parents about their situation seemed to
be rewarded by increased medical knowledge,
increased sibling-reported psychological well-being and
more social support resources. No intervention effects
could be found with regard to anxiety, PTSS, and par-
ent-reported HRQoL. To overcome the problem of
small sample size, future research should aim for mul-
ticentric studies. Also, based on the considerably high
rates of PTSS, interventions should be more trauma-
focused.

Acknowledgements
The authors would like to thank Lisa Engelberger, Lieve Romanino, and
Didier Kramer for conducting sibling interviews and Ueli Caflisch and Cilly
Kupper at Children’s Hospital Lucerne for their excellent cooperation. We are
very grateful to the participating families.

Author details
1Department of Psychosomatics and Psychiatry, University Children’s Hospital
Zurich, Zurich, Switzerland. 2Children’s Research Center, University Children’s
Hospital Zurich, Zurich, Switzerland. 3Department of Pediatric Oncology,
University Children’s Hospital Zurich, Zurich Switzerland.

Authors’ contributions
AP was involved in the conception and design of the study, in data
collection, conducted the interventions, performed the data analysis and
drafted the manuscript. AG made contributions to design of the study and
the acquisition of data. EB participated in data acquisition and revised the
manuscript for pediatric content. MAL made substantial contributions to
conception and design, supervised all aspects of the study and revised the

Prchal et al. Child and Adolescent Psychiatry and Mental Health 2012, 6:3
http://www.capmh.com/content/6/1/3

Page 8 of 9



final draft of the manuscript. All authors read and approved the final version
of the report.

Competing interests
The authors declare that they have no competing interests.

Received: 15 September 2011 Accepted: 11 January 2012
Published: 11 January 2012

References
1. Alderfer M, Long K, Lown E, Marsland A, Ostrowski N, Hock J, Ewing L:

Psychosocial adjustment of siblings of children with cancer: a systematic
review. Psychooncology 2010, 19:789-805.

2. Sloper P: Experiences and support needs of siblings of children with
cancer. Health Soc Care Comm 2000, 8:298-306.

3. Bendor SJ: Anxiety and isolation in siblings of pediatric cancer patients:
the need for prevention. Soc Work Health Care 1990, 14:17-35.

4. Nolbris M, Enskar K, Hellstrom AL: Experience of siblings of children
treated for cancer. Eur J Oncol Nurs 2007, 11:106-112.

5. Sidhu R, Passmore A, Baker D: An investigation into parent perceptions of
the needs of siblings of children with cancer. J Pediatr Oncol Nurs 2005,
22:276-287.

6. Woodgate RL: Siblings’ experiences with childhood cancer: a different
way of being in the family. Cancer Nurs 2006, 29:406-414.

7. Alderfer M, Labay L, Kazak A: Brief report: does posttraumatic stress apply
to siblings of childhood cancer survivors? J Pediatr Psychol 2003,
28:281-286.

8. Packman W: Psychosocial adjustment of adolescent siblings of
hematopoietic stem cell transplant patients. J Pediatr Oncol Nurs 2004,
21:233-248.

9. Houtzager BA, Grootenhuis MA, Caron HN, Last BF: Quality of life and
psychological adaptation in siblings of pediatric cancer patients, two
years after diagnosis. Psychooncology 2004, 13:499-511.

10. Houtzager BA, Grootenhuis MA, Hoekstra-Weebers JE, Last BF: One month
after diagnosis: quality of life, coping and previous functioning in
siblings of children with cancer. Child Care Health Dev 2005, 31:75-87.

11. Packman W, Greenhalgh J, Chesterman B, Shaffer T, Fine J, Van Zutphen K,
Golan R, Amylon M: Siblings of pediatric cancer patients: the quantitative
and qualitative nature of quality of life. J Psychosoc Oncol 2005, 23:87-108.

12. Fife B, Norton J, Groom G: The family’s adaptation to childhood leukemia.
Soc Sci Med 1987, 24:159-168.

13. Labay LE, Walco GA: Brief report: empathy and psychological adjustment
in siblings of children with cancer. J Pediatr Psychol 2004, 29:309-314.

14. Lahteenmaki PM, Sjoblom J, Korhonen T, Salmi TT: The siblings of
childhood cancer patients need early support: a follow up study over
the first year. Arch Dis Child 2004, 89:1008-1013.

15. Houtzager BA, Grootenhuis MA, Last BF: Adjustment of siblings to
childhood cancer: a literature review. Support Care Cancer 1999, 7:302-320.

16. Alderfer M, Noll R: Identifying and addressing the needs of siblings of
children with cancer. Pediatr Blood Cancer 2006, 47:537-538.

17. Kazak AE: Journal of Pediatric Psychology (JPP), 1998-2002: editor’s vale
dictum. J Pediatr Psychol 2002, 27:653-663.

18. Prchal A, Landolt M: Psychological interventions with siblings of pediatric
cancer patients: a systematic review. Psychooncology 2009, 18:1241-1251.

19. Sidhu R, Passmore A, Baker D: The effectiveness of a peer support camp
for siblings of children with cancer. Pediatr Blood Cancer 2006, 47:580-588.

20. Cohen J: A power primer. Psychol Bull 1992, 112:155-159.
21. Ravens-Sieberer U, Gosch A, Rajmil L, Erhart M, Bruil J, Duer W, Auquier P,

Power M, Abel T, Czemy L, Michael Erhart, Bruil J, Duer W, Auquier P,
Power M, Abel T, Czemy L, Mazur J, Czimbalmos A, Tountas Y, Hagquist C,
Kilroe J, The European KIDSCREEN Group: KIDSCREEN-52 quality-of-life
measure for children and adolescents. Expert Rev Pharmacoecon Outcomes
Res 2005, 5:353-364.

22. Ravens-Sieberer U, Auquier P, Erhart M, Gosch A, Rajmil L, Bruil J, Power M,
Duer W, Cloetta B, Czemy L, Mazur J, Czimbalmos A, Tountas Y, Hagquist C,
Kilroe J, The European KIDSCREEN Group: The KIDSCREEN-27 quality of life
measure for children and adolescents: psychometric results from a
cross-cultural survey in 13 European countries. Qual Life Res 2007,
16:1347-1356.

23. Steinberg AM, Brymer MJ, Decker KB, Pynoos RS: The University of
California at Los Angeles Post-traumatic Stress Disorder Reaction Index.
Curr Psychiatr Rep 2004, 6:96-100.

24. Spence SH: A measure of anxiety symptoms among children. Behav Res
Ther 1998, 36:545-566.

25. Essau CA, Muris P, Ederer EM: Reliability and validity of the Spence
Children’s Anxiety Scale and the Screen for Child Anxiety Related
Emotional Disorders in German children. J Behav Ther Exp Psychiatry 2002,
33:1-18.

26. Landolt M, Vollrath M, Ribi K: Predictors of coping strategy selection in
paediatric patients. Acta Paediatr 2002, 91:954-960.

27. Landolt M, Vollrath M, Niggli F, Gnehm H, Sennhauser F: Health-related
quality of life in children with newly diagnosed cancer: a one year
follow-up study. Health Qual Life Outcomes 2006, 4:63.

28. Prchal A, Landolt M: How siblings of pediatric cancer patients experience
the first time after diagnosis: a qualitative study. Cancer Nurs 2012, 35(2).

29. Last BF, Grootenhuis MA: Emotions, coping and the need for support in
families of children with cancer: a model for psychosocial care. Patient
Educ Couns 1998, 33:169-179.

30. Sahler OJ, Carpenter PJ: Evaluation of a camp program for siblings of
children with cancer. American journal of diseases of children 1989,
143:690-696.

31. Evans CA, Stevens M, Cushway D, Houghton J: Sibling response to
childhood cancer: a new approach. Child Care Health Dev 1992,
18:229-244.

32. Lazarus RS, Folkman S: Stress, appraisal, and coping New York: Springer
Publishing Co.; 1984.

33. Cohen J: Statistical power analysis for the behavioral sciences. 2 edition.
Hillsdale, NJ: Lawrence Erlbaum Associates; 1988.

34. Wilkins KL, Woodgate RL: A review of qualitative research on the
childhood cancer experience from the perspective of siblings: a need to
give them a voice. J Pediatr Oncol Nurs 2005, 22:305-319.

35. Dolgin MJ, Somer E, Zaidel N, Zaizov R: A structured group intervention
for siblings of children with cancer. J Child Adolesc Group Ther 1997,
7:3-18.

36. Alderfer M, Hodges J: Supporting siblings of children with cancer: a need
for family-school partnerships. School Ment Health 2010, 2:72-81.

37. Barrera M, Fleming CF, Khan FS: The role of emotional social support in
the psychological adjustment of siblings of children with cancer. Child
Care Health Dev 2004, 30:103-111.

38. Packman W, Chesterman B, vanZutphen K, Golan R, Amylon M: Camp
Okizu: Preliminary investigation of a psychological intervention for
siblings of pediatric cancer patients. Child Health Care 2004, 33:201-215.

39. Eiser C, Morse R: Can parents rate their child’s health-related quality of
life? Results of a systematic review. Qual Life Res 2001, 10:347-357.

40. Williams PD, Williams AR, Graff JC, Hanson S, Stanton A, Hafeman C,
Liebergen A, Leuenberg K, Setter RK, Ridder L, Curry H, Barnard M,
Sanderns S: A community-based intervention for siblings and parents of
children with chronic illness or disability: the ISEE study. J Pediatr 2003,
143:386-393.

41. Barrera M, Chung JYY, Fleming CF: A group intervention for siblings of
pediatric cancer patients. J Psychosoc Oncol 2004, 22:21-39.

doi:10.1186/1753-2000-6-3
Cite this article as: Prchal et al.: A two-session psychological
intervention for siblings of pediatric cancer patients: a randomized
controlled pilot trial. Child and Adolescent Psychiatry and Mental Health
2012 6:3.

Prchal et al. Child and Adolescent Psychiatry and Mental Health 2012, 6:3
http://www.capmh.com/content/6/1/3

Page 9 of 9

http://www.ncbi.nlm.nih.gov/pubmed/19862680?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19862680?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2367925?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2367925?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17141569?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17141569?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16079363?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16079363?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17006115?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17006115?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12730285?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12730285?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15490868?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15490868?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15295772?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15295772?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15295772?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15658968?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15658968?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15658968?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16492646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16492646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3563558?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15148353?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15148353?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15499052?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15499052?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15499052?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10483815?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10483815?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16317731?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16317731?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12403856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12403856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19382110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19382110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16317733?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16317733?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19565683?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19807604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19807604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17668292?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17668292?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17668292?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9648330?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12389796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12389796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12389796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12412872?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12412872?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16987419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16987419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16987419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9732657?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9732657?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2729214?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2729214?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1633627?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1633627?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16216893?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16216893?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16216893?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20582154?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20582154?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14961863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14961863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11763247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11763247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14517525?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14517525?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial Registration

	Background
	Methods
	Participants
	Procedure
	Measures
	Medical knowledge
	Social support
	Health-related quality of life
	Posttraumatic stress symptoms
	Anxiety
	Socio-economic status
	Medical variables

	Intervention
	Control condition
	Statistical analyses

	Results
	Sample characteristics and baseline assessment
	Intervention effects
	Medical knowledge
	Social support
	Health related quality of life, child report
	Health related quality of life; parent report
	Posttraumatic stress symptoms
	Anxiety


	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


