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Abstract

Background: Most studies on health-related quality of life (HRQOL) in children with cancer
focussed on survivors. Only few studies have evaluated patients during ongoing oncological
treatment. The aim of this study was a prospective assessment of HRQOL in children during the
first year after diagnosis of cancer and an examination of demographic, medical, and parental
predictors of HRQOL.

Methods: Fifty-two patients (mean age: 10.9 years) were assessed 6 weeks and | year after
diagnosis with the TNO-AZL Questionnaire for Children's Health-Related Quality of Life. Parents
completed the Brief Symptom Inventory.

Results: Compared to a community sample, patients reported more physical complaints, reduced
motor functioning and autonomy, and impaired positive emotional functioning 6 weeks after
diagnosis. HRQOL significantly improved over the year. However, at | year, patients still showed
reduced motor and emotional functioning. At 6 weeks, children with leukemia were most affected.
At | year, patients with brain tumors complained about more physical symptoms than the other
groups. Intensity of treatment and presence of medical complications mainly influenced HRQOL at
6 weeks but less at | year. Parental psychopathology was associated with better cognitive
functioning in the child.

Conclusion: This prospective study found several domains of HRQOL to be compromised 6
weeks and | year after the diagnosis of cancer. Although HRQOL significantly increased over the
year, there were important differences between diagnostic groups. The findings highlight the
importance of repeated evaluation of HRQOL in children undergoing cancer treatment and
consideration of specific differences between diagnostic groups.
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Background

There has been a dramatic improvement in long-term sur-
vival of childhood cancer patients during the past dec-
ades. This is related to new approaches to treatment,
centralization of care, improved supportive care, and the
development of large international clinical trials. Tradi-
tionally, progress in pediatric oncology has been meas-
ured in terms of survival and rates of response to
treatment. Five-year survival rates are now approaching
70% for children with brain tumors and are exceeding
80% for patients with acute lymphoblastic leukemia [1].
However, the same treatments leading to increased sur-
vival rates can also cause potentially debilitating physical
deficits, such as endocrine dysfunction, neuropsychologi-
cal deficits or subsequent malignancies. While survival
rates and health status are fairly easy to assess, they often
do not appropriately mirror the entire impact of the can-
cer and its treatment on the individual child, particularly
with respect to subjective experiences. Such consequences
of disease and treatment can be tapped by measures of
health-related quality of life (HRQOL). HRQOL is
defined as a multidimensional construct composed of the
patient's perception of the impact of disease and treat-
ment on his or her functioning in a variety of aspects of
life, including the physical, psychological and social
domains [2,3]. In children, HRQOL is usually assessed by
patients' self report or by parental proxy report.

In the past years there has been an increasing interest in
studying HRQOL in pediatric cancer patients. Most stud-
ies focussed on survivors and found significant impair-
ment in HRQOL [2,4-6]. Specifically, survivors of CNS
tumors seem to be at high risk [5-7]. However, findings
are inconsistent and there are also studies that found sur-
vivors to have entirely normal HRQOL [8,9]. These incon-
sistencies can be explained by small sample sizes, wide
age range of the children studied, and great variation with
regard to type of cancer, treatment, and time elapsed since
diagnosis.

Only a few studies have been conducted with pediatric
cancer patients during the acute phase of the disease, i.e.,
during ongoing oncological treatment. Taken together,
these studies suggest that HRQOL in children during ther-
apy is significantly lower than in survivors that have com-
pleted treatment and in the normal population,
respectively [5,9,10]. Also, Magal-Vardi et al. [11] found
an association between intensity of treatment and child-
reported HRQOL: high-risk children reported poorer
quality of life than children with a low or moderate risk.
In arecent study, Eiser et al. [12] assessed maternal reports
of HRQOL of children with acute lymphoblastic leukemia
at 3-6 months and at one year after diagnosis. The authors
found a significant improvement of HRQOL scores during
the first year after diagnosis. However, some limitations of
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these studies in acutely ill children merit note. First, med-
ical and psychosocial predictors of HRQOL in acutely ill
children have not been studied in detail in a prospective
design. Notably, Magal-Vardi et al. [11] used a prospective
design, but their sample of 20 children was to small to sys-
tematically analyze predictors of HRQOL. Second, most
studies of acutely ill children used proxy reports of the
child's HRQOL and did not assess the subjective perspec-
tive of the individual child [5,10,12].

The aim of the present study was a comprehensive stand-
ardized evaluation of self-reported HRQOL in children
and adolescents during the first year after a new diagnosis
of cancer and a comparison to healthy children. Based on
the findings cited above, we hypothesized that children
and adolescents with cancer would show a reduced
HRQOL during the most acute phase of treatment with
improvement over the first year of treatment. Further-
more, we aimed at examining the extent to which sociode-
mographic, illness-,  treatment- and  parental
characteristics were associated with HRQOL. Children
with a higher intensity of medical treatment and more
medical complications and children with maladjusted
parents were expected to have a reduced HRQOL.

Methods

Sample and procedure

The study was approved by the Institutional Review
Boards of all study sites. Patients were consecutively
assessed over a period of 36 months at four children's hos-
pitals in the German speaking part of Switzerland. The
patients and their parents were approached about two
weeks after diagnosis if the following criteria were met: 1)
new diagnosis of cancer; 2) age between 6.5 and 15 years;
3) no major illness other than cancer; 4) sufficient com-
mand of the German language; 5) no evidence of prior
mental retardation (physician's rating). Families received
written and verbal information about the study and were
requested to give signed consent.

Of 83 patients who met these criteria, 22 (10 girls, 12
boys; mean age = 10.43 years) did not participate, mainly
because the study seemed too time consuming or because
the family felt overwhelmed, leaving 61 patients. Due to
incomplete data at either of the two assessments, 9 chil-
dren (of which three died between the assessments) were
excluded from further analyses. The final sample com-
prised 52 children (response rate 63%). Response rate in
parents of the selected children was lower, with 48 moth-
ers and 41 fathers filling in the questionnaires. There were
no significant differences between study completers and
those who did not participate or had incomplete data with
regard to age (t =-1.03; df = 81; p=.31), sex (x2=0.10; df
= 1; p =.76), and medical diagnosis (2= 3.40;df=3;p =
.33) of the child. Non-participants had the following diag-

Page 2 of 8

(page number not for citation purposes)



Health and Quality of Life Outcomes 2006, 4:63

noses: leukemia 51.9%, lymphoma 36.5%, brain tumors
13.5%, other solid tumors 17.3%.

Assessments were carried out 6 weeks (T1) and 1 year (T2)
after diagnosis. The children were assessed by means of a
standardised face-to-face interview lasting from 30 to 45
minutes conducted by trained graduate students of psy-
chology. To ensure that children could express their own
feelings and opinions openly, they were interviewed if
possible without their parents being present. Parents
received their questionnaires at the same time and were
asked to complete them separately. Information on
demographic and basic medical variables was retrieved
from the patients' hospital records. Data on course of
treatment and functional status of the child were assessed
by questionnaire from the pediatric oncologist in charge
of treatment.

Measures

Health-related quality of life

Child HRQOL was assessed with the authorized German
version of a short form of the TNO-AZL Children's Qual-
ity of Life (TACQOL) questionnaire [13]. The TACQOL is
a generic instrument designed for HRQOL assessment in
medical research and clinical trials. It contains five health
status scales: physical functioning, basic motor function-
ing, autonomy, cognitive and social functioning. In addi-
tion, two scales assess general mood: Positive emotional
functioning and negative emotional functioning. Follow-
ing the TACQOL protocol, children were first asked
whether a specific problem or symptom had occurred dur-
ing the two weeks prior to the interview. If affirmed, the
child was requested to rate his or her emotional response
to the problem on a 4-point Likert-scale. Higher scores
represent a better HRQOL. The short form included the
original seven scales, but used only four items per scale
instead of eight for all scales except one (physical func-
tioning). The short form of the TACQOL was provided
from the original authors by using data from the Dutch
reference study [13]. By means of a series of reliability
analyses the original authors determined which items
could be removed from each separate scale with a mini-
mum of loss of scale homogeneity. Following this, a prin-
cipal component analysis was performed to assess the
scale structure of the remaining items. The results sup-
ported an internal and external validity of the short form
that is comparable to the original TACQOL. Cronbach's
alphas of the subscales in the reference sample were
between .66 and .77. Norms for this study are provided
from a community sample of 1'048 Dutch children [13].

Parental psychological adjustment

Six weeks after the child's diagnosis mothers and fathers
were assessed with the Brief Symptom Inventory (BSI), a
53-item self-report measure assessing the presence and
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intensity of psychopathological symptoms in adults [14].
The German version of the BSI has been shown to have
good reliability and validity [15]. In this study the Global
Severity Index (GSI) was used as an overall measure of
psychopathology.

Intensity of oncological treatment

The responsible pediatric oncologist rated treatment
intensity on a 3-point scale, with 1 = low: surgery only or
six months chemotherapy only or both, with a favorable
prognosis (e.g., Hodgkin disease); 2 = medium: treatment
longer than 6 months according to the treatment proto-
col, with an intermediate prognosis (e.g., osteosarcoma);
3 = high: treatment according to high risk protocols, bone
marrow transplantation, with a infavorable prognosis
(e.g., high-risk leukemia). A very similar scale has success-
fully been used in a previous study by Magal-Vardi et al.

(11).

Medical complications

The pediatric oncologist in charge was asked to rate med-
ical complications in each patient at 6 weeks and 1 year
using a 3-point Likert severity scale: 0 = no complications;
1 = moderate complications (e.g., hospitalization due to
infection), 2 = severe complications (e.g., multiple hospi-
talizations due to infections, no response to treatment).

Child functional status

Information on functional status with regard to physical
activities of daily life was obtained from the pediatric
oncologists. They were asked to rate the functional status
of patients at 6 weeks and 1 year using a 3-point Likert
severity scale: 0 = good functional status, 1 = moderate
functional status, 2 = poor functional status. In order to
increase interrater reliability, the different degrees of func-
tional impairment were defined in the questionnaire. This
measure has successfully been used in an earlier study in
children with a chronic disease [16].

Socioeconomic status

Socioeconomic status (SES) was calculated by means of a
score reflecting paternal occupation and maternal educa-
tion (range 2-12 points). Three social classes were defined
as follows: scores 2-5, lower class; scores 6-8, middle
class; scores 9-12, upper class. This measure has been
shown to be a reliable and valid indicator of SES in our
community [17].

Statistical analyses

Descriptive statistics (means, SD, and frequencies) were
calculated for all variables. Differences between the
patients and the reference group on HRQOL measures
were examined using one-sample Student's t-tests. Other-
wise, non-parametric statistical techniques were used
where possible (Wilcoxon tests for pair-wise comparisons

Page 3 of 8

(page number not for citation purposes)



Health and Quality of Life Outcomes 2006, 4:63

over time, Kruskal-Wallis tests for multiple group compar-
isons, Spearman-Brown rank correlations to calculate
associations), because most of the TACQOL scales
showed non-normal distributions. All analyses were per-
formed with two-sided tests and a value of p < .05 was
considered significant. Analyses were conducted using
SPSS version 10 for Macintosh (SPSS Inc., Chicago, IL,
USA).

Results

Sample characteristics

Descriptive information about the sample is contained in
Table 1. Sex of patients was not equally distributed, with
more boys taking part in the study. This is consistent with
findings of several international cancer registries [18].
Most families were from the upper- or middle-class, prob-
ably due to the language requirement (many non-Swiss
nationals are from the lower class). A majority of children

Table I: Demographic and medical characteristics of the sample
(n=52)

Age at diagnosis (years)

Mean (SD) 10.93 (2.62)

Median 10.63
Sex

Female 20 (38.5%)

Male 32 (61.5%)
Socioeconomic Status

Lower 3 (5.8%)

Middle 38 (73.1%)

Upper 9 (17.3%)

Unknown 2 (3.8%)
Living with both biological parents 37 (71.2%)
Medical diagnosis

Leukemia 17 (32.7%)

Malignant lymphoma 19 (36.5%)

Malignant brain tumor 7 (13.5%)

Other malignant solid tumor 9 (17.3%)
Intensity of therapy

Low 9 (17.3%)

Medium 35 (67.3%)

High 8 (15.4%)
Medical complications at T|

None 23 (44.2%)

Moderate 26 (50.0%)

Severe 3 (5.8%)
Medical complications at T2

None 16 (32.7%)

Moderate 31 (59.6%)

Severe 4 (7.7%)
Functional status at T|

Good 6 (1'1.5%)

Moderate 39 (75%)

Poor 7 (13.5%)
Functional status at T2

Good 32 (61.5%)

Moderate 14 (26.9%)

Poor 4 (7.7%)

Unknown 2 (3.9%)

http://www.hglo.com/content/4/1/63

suffered from leukemia or malignant lymphoma. How-
ever, about 30 percent of the patients were diagnosed with
a malignant brain tumor or another malignant solid
tumor. The distribution of cancer diagnoses in this sample
is similar to that of all newly diagnosed patients in Swit-
zerland aged 6-15 years [18]. Treatment intensity was
medium to high in over 80% of the sample. One year after
diagnosis, fifty children (96%) had been treated with
chemotherapy, 16 (31%) had had surgical interventions,
and 18 (35%) had received a radiation therapy. Two chil-
dren had been treated with a bone-marrow transplanta-
tion. One year after diagnosis two children (4%) had had
a relapse of the cancer. The average cumulative length of
hospital stay was 15.7 days at T1, and 50.2 days at T2. As
Table 1 shows, about 56% of the patients had experienced
some medical complications in the first 6 weeks after diag-
nosis. At 1 year the rate of complications was almost 70%.
Functional status was rated as being good in only six chil-
dren (12%) after six weeks, but in 32 children (62%) after
one year.

Quality of life at 6 weeks and | year

Table 2 shows the mean TACQOL scores at 6 weeks and
one year for the entire group and broken down by diag-
noses, as well as the means of a community sample. Com-
parisons with the reference group reveal that the entire
sample reported a significantly lower HRQOL in several
domains. Specifically, at 6 weeks, the patients reported
more physical complaints, reduced basic motor function-
ing and autonomy, and impaired global positive emo-
tional functioning. At one year, motor functioning and
positive emotional functioning were still significantly
reduced. However, compared to norms, patients now had
significantly less physical complaints. Notably, at both
assessments, the patients' cognitive and social functioning
was normal. Also, the level of negative emotions was not
increased in patients.

Comparisons between diagnostic groups with regard to
HRQOL revealed that children with leukemia reported
significantly more physical symptoms at 6 weeks than
children with brain tumors. Motor functioning was also
more impaired in patients with leukemia. However, due
to the small sample size this difference did not reach sta-
tistical significance. At one year, comparisons of diagnos-
tic groups revealed no significant differences. Yet, there
was an interesting tendency showing that patients with
brain tumors now complained about more physical
symptoms than the other diagnostic groups.

Table 2 also shows positive changes in HRQOL in the
entire sample between 6 weeks and one year after diagno-
sis with regard to physical symptoms, motor functioning,
autonomy, and positive emotional functioning. Interest-
ingly, cognitive and social functioning and the presence of
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Table 2: Means (SD's) of TACQOL scores at 6 weeks and at | year by diagnostic groups

Norms All (n=52) Leukemia Lymphoma  Braintumors  Other solid tumors pk
(n=17) (n=19) (n=7) (n=9)

TACQOLTI
Physical functions 25.3% (5.0) 23.2 (5.3) 20.3 (5.7) 244 (4.2) 26.9 (5.0) 22.8 (4.7) .03
Motor functions 14.8% (2.0) 1.3 (4.3) 8.8 (4.9) 12.3 (4.1) 13.1 (2.9) 12.3 (2.7) .06
Autonomy 15.8%+ (0.9) 15.0 (1.5) 14.7 (1.8) 15.4 (1.0 14.7 (1.1) 14.8 (2.1) 5l
Cognitive functions 13.8 (2.6) 14.4 (2.6) 13.6 (3.8) 14.8 (1.5) 152 (1.3) 14.3 (2.1) .70
Social functions 14.4 (1.9) 144 (2.2) 13.1 (3.3) 14.8 (1.3) 15.3 (0.5) 15.0 (1.0) .35
Positive emotions 7.295 (1.3) 5.9 (1.9) 5.6 (1.7) 5.8(2.2) 6.0 (2.0) 6.3(1.7) .78
Negative emotions 5.6 (1.5) 5.8(1.7) 5.8(2.2) 6.0 (1.4) 6.4(1.3) 4.7 (1.2) .09

TACQOL T2
Physical functions 25.3%FF (5.0) 274111 (3.8)  27.111(3.7)  28.0t1 (3.1) 24.3 (4.6) 29.11(3.8) .08
Motor functions 14.8% (2.0) 13.21 (3.6) 13.11 (4.1) 14.4 (1.9) 12.3 (3.5) 1.3 (5.1) .20
Autonomy 15.8 (0.9) 15.711 (1.0) 154 (1.5) 16.07 (0.0) 15.4 (1.5) 16.0 (0.0) A7
Cognitive functions 13.8 (2.6) 13.6 (2.5) 13.6 (2.8) 13.5(27) 13.9 (2.5) 13.8 (1.9) 99
Social functions 14.4 (1.9) 14.7 (1.5) 14.71 (1.8) 14.8 (1.3) 14.0 (1.5) 14.8 (1.3) .55
Positive emotions 7.2%% (1.3) 6.61 (1.5) 6.8t (1.6) 6.8 (1.4) 5.4 (1.4) 6.7 (1.5) .20
Negative emotions 5.6 (1.5) 5.5 (1.6) 5.7 (1.8) 5.8 (1.6) 5.01 (2.1) 4.9 (0.8) .57

Note: Significant differences between sample und healthy reference group: ** p <.01; *** p < .001; Significant differences between T| and T2: T p <
.05; Tt p <.0l; t1tp < .001; k Kruskal-Wallis tests, multiple group comparisons

negative emotions did not change over the course of the
disease. These three scales were well within normal ranges
at both assessments. Comparisons of subgroups reveal
that significant positive changes in HRQOL over time
mainly occur in the leukemia and lymphoma groups
whereas the children with brain tumors showed a
decrease of HRQOL scores.

Correlates of quality of life

Table 3 reveals associations between individual character-
istics of the patients, medical variables, and TACQOL
scales at 6 weeks and one year. At both time points, soci-
oeconomic status was not associated with any dimension
of HRQOL. However, two demographic variables proved
to be important. The age of the child was positively related
to autonomy and social functions at 6 weeks and to lower
positive emotional functioning at one year. Also, the sex
of the child predicted several dimensions of HRQOL at 6
weeks after diagnosis. Girls reported a significantly better
functioning in autonomy whereas boys had a better qual-
ity of life with regard to cognitive and emotional domains.
Interestingly, treatment-related variables, such as intensity
of therapy and presence of medical complications mainly
influenced HRQOL at 6 weeks but not at one year. Specif-
ically, a more intense and complicated treatment was
associated with more physical complaints, more prob-
lems in motor functions and a reduced emotional func-
tioning. One year after diagnosis, treatment intensity was
less important for HRQOL. However, a significant associ-
ation between the one-year complication rate and emo-
tional functioning could be found. Functional status at 6
weeks was related to motor functioning at 6 weeks but to
none of the HRQOL dimensions at one year. A better

functional status at 12 months was associated with better
motor and emotional functioning. Finally, Table 3 also
reveals significant correlations between parental psycho-
logical adjustment at 6 weeks and some of the TACQOL
scales. Children reported significantly less cognitive prob-
lems if their mothers or fathers had higher scores in the
BSI. In addition, paternal psychopathology at 6 weeks was
predictive of higher HRQOL with regard to social func-
tioning in the child. Although the correlations are statisti-
cally not significant, there is a clear tendency for a negative
association of maternal maladjustment with the emo-
tional domains of HRQOL in the acute phase of treat-
ment.

Discussion

This prospective one year follow-up study in children and
adolescents with newly diagnosed cancer found several
domains of HRQOL to be markedly compromised. Nota-
bly, compared to a community sample, children reported
a diminished quality of life in the physical, motor and
emotional domains. In addition, 6 weeks after diagnosis
children reported impaired autonomy. The diminishment
of quality of life was more pronounced 6 weeks after diag-
nosis than at the one year follow-up where HRQOL was
found to be reduced in only two domains. These results
are consistent with our hypothesis and confirm earlier
findings by Eiser et al. [10] on significant improvement of
mother-reported HRQOL in children with leukemia
between a 3-6 months and a one year follow-up. Com-
parisons between children with different types of cancer
in our study revealed that at 6 weeks after diagnosis chil-
dren with leukemia were the most affected in the majority
of dimensions of HRQOL. At one year, however, children
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Table 3: Spearman correlation coefficients between TACQOL scores and sociodemographic, illness-related and parental variables

Age Sex SES  Intensity of therapy MCTI MCT2 FSTI FST2  BSImother TI  BSl father TI
TACQOLTI
Physical functions -12 -06  -26 -.30* -19 - -24 - -.15 -.07
Motor functions -07 -0l -.08 -.34% -28% - - 49k - -16 -.08
Autonomy 6% 28% 16 .12 -12 - -20 - -0l .01
Cognitive functions -21 -33% -4 -.03 .19 - -.05 - .34* .32%
Social functions 3I1* -1 -.16 -25 .04 - - 13 - .10 -0l
Positive emotions .06 -.02 A7 -.32% -.36%* - -26 - -26 .14
Negative emotions -7 -36% .26 -13 -0l - -19 - -23 -.08
TACQOL T2
Physical functions .07 .18 .10 -0l -.05 -.04 -.14 -.14 12 12
Motor functions .0l 3 A7 .05 .10 -23 -12 -.36%F - 11 .04
Autonomy 24 .08 -13 .00 -.09 -24 .0l - 11 .02 -.04
Cognitive functions -.08 -.06 .00 .03 13 - 13 -1 -.09 -.02 -.18
Social functions 24 -08 .06 A7 20 .02 .18 -.08 27 3I1*
Positive emotions .18 22 -07 11 -.08 -1 .04 -24 .06 .23
Negative emotions A2 .04 -7 -20 -.10 -29% - 11 -.30% -.05 .14

Note: Medical Complications = MC; Functional Status = FS; * p < .05; ** p < .0l; *** p < .001

with brain tumors seemed to be the most affected
although the differences between groups were not statisti-
cally significant. This is in line with earlier findings by
Meeske et al. [5] who found patients with brain tumors to
exhibit more problems than patients with leukemia in the
physical, social, psychosocial, and cognitive domains of
HRQOL. Clearly, the various groups of pediatric cancer
patients are differently affected with regard to their
HRQOL. Probably, these differences are due to different
treatment protocols. Typically, children with leukemia
undergoing chemotherapy suffer from significant treat-
ment-related acute toxicity during the initial induction
phase of their treatment protocol. This particular toxicity
is less pronounced for children undergoing treatment pro-
tocols for brain tumors. This is the first prospective study
to show that the most affected diagnostic groups may
change over time. Contrary to the suggestion of Meeske et
al. [5] we cannot support the notion that patients with
leukemia only have minimal changes in HRQOL during
the active treatment. In fact, children with leukemia had
the most significant improvements between 6 weeks and
one year.

This study also analyzed various individual, medical, and
parental correlates of child HRQOL. Consistent with our
hypothesis medical and treatment variables, such as
intensity of therapy and medical complications were asso-
ciated with HRQOL. As can be expected, the influence of
medical variables was more pronounced at 6 weeks than
at one year after diagnosis. Thus, the influence of medical
and treatment variables on HRQOL gets smaller over the
course of treatment which may be due to adjustment
processes and a reduction of treatment intensity. How-
ever, ongoing medical complications and an impaired
functional status still affected emotional domains of

HRQOL in a negative way after one year. Thus, increased
long-term medical problems negatively impact on emo-
tional functioning. Demographic factors such as age and
sex showed particularly strong associations with some
domains of HRQOL at 6 weeks but less at one year. In our
sample, younger children had a higher risk for HRQOL
problems than older children. Also, boys reported fewer
problems in the domains of cognitive and emotional
functioning. The higher vulnerability of girls with regard
to HRQOL problems is well known from other studies
[2,5].

To our knowledge this is the first study to show associa-
tions between parental psychological adjustment and
child self-reported HRQOL in pediatric cancer patients.
These findings are all the more important as different
informants were used for the assessment of parental men-
tal and child HRQOL, respectively, excluding shared
method variance as an explanation. In general, better
parental adjustment was associated with better HRQOL in
the child, particularly in the emotional domain, six weeks
after diagnosis. Surprisingly, however, better maternal
and paternal adjustment were associated with poorer
HRQOL in the child in the cognitive and social domains.
This contradicts previous studies that found family prob-
lems to negatively affect HRQOL in children with chronic
conditions, such as phenylketonuria or nephrotic syn-
drome [17,19]. Certainly, the pathways of parental influ-
ence on the HRQOL of children with chronic health
conditions are not yet well understood and need to be fur-
ther studied in future.

Strengths of this study comprise its use of multiple sources
of information (patients, mothers, fathers, physicians)
and its multidimensional and highly standardized assess-
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ment of HRQOL in a prospective design. Moreover, sam-
ple patients are representative for newly diagnosed
children aged 6-15 years in Switzerland. Nonetheless,
some limitations merit note. First, our sample is rather
small, making statistically significant findings more diffi-
cult to achieve and limiting comparisons of diagnostic
subgroups. Second, our response rate was only 63%.
Although we compared non-participants and participants
with regard to demographic characteristics and medical
diagnosis we do not know whether these two groups sys-
tematically differed regarding their HRQOL. Third, our
HRQOL instrument is a generic measure not specifically
designed for pediatric cancer. Therefore, it may lack sensi-
tivity for specific problems of this group. However, the
TACQOL has successfully been used in a variety of differ-
ent chronic diseases and has been shown to be a valid and
reliable measure allowing comparison with healthy refer-
ences. Moreover, a German cancer specific HRQOL meas-
ure was only published after this study had been
completed [20]. Fourth, appropriateness of Dutch
HRQOL norms for our sample of Swiss children can be
questioned. However, since the Netherlands and Switzer-
land are European countries with similar social structures,
a major cross-cultural bias seems unlikely. This is con-
firmed by a recent European study in children with
chronic diseases that found HRQOL to be higher in Nor-
dic countries compared to Greece and the UK [21]. How-
ever, children from central European countries such as
Germany and The Netherlands reported very similar
HRQOL. This supports the notion that Dutch norms may
be used for Swiss children. Finally, there may be some
concerns regarding our correlational findings, since the
chance of falsely significant results increases with the
number of comparisons performed on the same set of
data. Because this study had an exploratory character and
the limited sample size did not allow multivariate analy-
ses, subsequent studies are needed to confirm the find-
ings.

Our data suggest some possible issues for future research
activities. First, this study confirmed that the assessment
of HRQOL in children is important and yields valid
results. Hopefully, in the future, HRQOL will be consid-
ered as an important variable in the evaluation of new
medical treatments and standardized HRQOL assessment
will be routinely incorporated into therapeutic cancer tri-
als. HRQOL research can be used to optimize treatment
and to give important information for decision making if
treatment strategies with similar survival rates are com-
pared [22]. Certainly, prospective studies of larger sam-
ples of children undergoing active cancer treatment are
necessary. Repeated assessments will allow analysis of the
course of the disease and the medical, individual and
familial predictors of HRQOL over time, as well as more
detailed comparisons of different oncological groups.

http://www.hglo.com/content/4/1/63

Also, the importance of parental and familial variables on
child HRQOL should be studied in more details because
this may be important for designing appropriate family-
based interventions in children with newly diagnosed
cancer. Probably, findings from studies in pediatric cancer
patients showing the importance of parental variables for
psychological adjustment can be adopted into the
research on HRQOL.

There are some clinical implications that can be drawn
from this study. Our findings confirm the need for
repeated careful evaluation of HRQOL in children who
are undergoing active cancer treatment. Our data show
that there might be significant differences in HRQOL
between diagnostic groups that need to be considered in
psychosocial treatment programs in order to improve
HRQOL in children with cancer. Psychosocial interven-
tions may not only have to be specifically tailored for
diagnostic groups but also for different stages of treat-
ment. Moreover, this study suggests that the whole family
needs to be targeted in order to improve the HRQOL in
children and adolescents with cancer.

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions

MAL designed the study, participated in the collection of
data, analyzed the data and drafted the manuscript. MV
designed the study, participated in the interpretation of
data and helped to draft the manuscript. FKN helped to
design the study and participated in the acquisition and
interpretation of data. HEG and FHS participated in the
design of the study, the acquisition and interpretation of
data. All authors read and approved the final manuscript.

Acknowledgements

We thank the children and parents who participated in this study. The study
was funded by grants from the Swiss Research Foundation Child and Can-
cer, the Gebert Ruef Foundation, and the Hugo and Elsa Isler Foundation.

References

I. Bhatia S: Cancer survivorship - pediatric issues. Hematology -
American Society of Hematology Education Program Book 2005:507-515.

2. Langeveld NE, Stam H, Grootenhuis MA, Last BF: Quality of life in
young adult survivors of childhood cancer. Supportive Care in
Cancer 2002, 10:579-600.

3. Varni JW, Burwinkle TM, Lane MM: Health-related quality of life
measurement in pediatric clinical practice: an appraisal and
precept for future research and application. Health and Quality
of Life Outcomes 2005, 3:34.

4, Koopman HM, Koetsier JA, Taminiau AHM, Hijnen KE, Bresters D,
Egeler RM: Health-related quality of life and coping strategies
of children after treatment of a malignant bone tumor: a 5-
year follow-up study. Pediatr Blood Cancer 2005, 45:694-699.

5.  Meeske K, Katz ER, Palmer SN, Burwinkle T, Varni JW: Parent
proxy-reported health-related quality of life and fatigue in
pediatric patients diagnosed with brain tumors and acute
lymphoblastic leukemia. Cancer 2004, 101:16-25.

Page 7 of 8

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12436217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12436217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15924359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15924359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15924359

Health and Quality of Life Outcomes 2006, 4:63

20.

21.

22.

Fuemmeler BF, Elkin TD, Mullins LL: Survivors of childhood brain
tumors: behavioral, emotional, and social adjustment. Clinical
Psychology Review 2002, 22:547-585.

Ribi K, Relly C, Landolt MA, Alber FD, Boltshauser E, Grotzer MA:
Outcome of medulloblastoma in children: long-term compli-
cations and quality of life. Neuropediatrics 2005, 36:357-365.

De Clercq B, De Fruyt F, Koot HM, Benoit Y: Quality of life in chil-
dren surviving cancer: a personality and multi-informant
perspective. Journal of Pediatric Psychology 2004, 29:579-590.
Shankar S, Robison L, Jenney ME, Rockwood TH, Wu E, Feusner |,
Friedman D, Kane RL, Bhatia S: Health-related quality of life in
young survivors of childhood cancer using the Minneapolis-
Manchester Quality of Life-Youth Form. Pediatrics 2005,
115:435-442.

Eiser C, Eiser JR, Stride CB: Quality of life in children newly diag-
nosed with cancer and their mothers. Health and Quality of Life
Outcomes 2005, 3:29.

Magal-Vardi O, Laor N, Toren A, Strauss L, Wolmer L, Bielorai B,
Rechavi G, Toren P: Psychiatric morbidity and quality of life in
children with malignancies and their parents. The Journal of
Nervous and Mental Disease 2004, 192:872-875.

Eiser C, Davies H, Jenney ME, Stride CB, Glaser A: HRQOL impli-
cations of treatment with Dexamethasone for children with
acute lymphoblastic leukemia (ALL). Pediatric Blood & Cancer
2006, 46:35-39.

Vogels T, Verrips GHW, Koopman HM, Theunissen NCM, Fekkes M,
Kamphuis RP: TACQOL manual. Parent Form and Child
Form. Leiden , Leiden Center for Child Health and Paediatrics
LUMC-TNO; 2000.

Derogatis L: Administration, scoring, and procedures manual
for the BSI-I. Minneapolis , National Computer Systems; 1993.
Franke GH: BSI - Brief Symptom Inventory von L.R. Deroga-
tis. Gottingen , Hogrefe; 2000.

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

Landolt MA, Nuoffer JM, Steinmann B, Superti-Furga A: Quality of
life and psychologic adjustment in children and adolescents
with early treated phenylketonuria can be normal. journal of
Pediatrics 2002, 140:516-521.

Kuehni C, Michel G, Sturdy M, Redmond S, Zwahlen M, von der Weid
N: Swiss childhood cancer registry - annual report 2004. Bern
, Dept. of Social and Preventive Medicine, University of Berne; 2005.
Rith EM, Landolt MA, Neuhaus TJ, Kemper MJ: Health-related
quality of life and psychosocial adjustment in steroid-sensi-
tive nephrotic syndrome. Journal of Pediatrics 2004, 145:778-783.
Felder-Puig R, Frey E, Proksch K, Varni JW, Gadner H, Topf R: Vali-
dation of the German version of the Pediatric Quality of Life
Inventory (PedsQL) in childhood cancer patients off treat-
ment and children with epilepsy. Quadlity of Life Research 2004,
13:223-234.

Schmidt S, Debensason D, Muhlan H, Petersen C, Power M, Simeoni
MC, Bullinger M: The DISABKIDS generic quality of life instru-
ment showed cross-cultural validity. Journal of Clinical Epidemiol-
ogy 2006, 59:587-598.

Calaminus G, Kiebert G: Studies on health-related quality of life
in childhood cancer in the European setting: an overview.
International Journal of Cancer 1999, 12:83-86.

http://www.hglo.com/content/4/1/63

Publish with BioMed Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and publishedimmediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here: O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 8 of 8

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12094511
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12094511
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16429375
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16429375
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16429375
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15491980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15491980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15491980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15687453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15687453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15687453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15926164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15926164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15926164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12412872
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12412872
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12032515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12032515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12032515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15832225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15580200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15580200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15580200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15058802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15058802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15058802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16713521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16713521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10679876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10679876
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Sample and procedure

	Measures
	Health-related quality of life
	Parental psychological adjustment
	Intensity of oncological treatment
	Medical complications
	Child functional status
	Socioeconomic status
	Statistical analyses

	Results
	Sample characteristics
	Quality of life at 6 weeks and 1 year
	Correlates of quality of life

	Discussion
	Competing interests
	Authors' contributions
	Acknowledgements
	References

