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Abstract

Background There are few data on clinicians’ perspec-
tives regarding support for children who have a parent who
has been diagnosed with breast cancer. The purpose of this
study was to survey the attitudes of physicians and nurses
regarding the care of children who had a parent diagnosed
with breast cancer.

Methods A survey was mailed to 898 physicians and 135
nurses who were members of the Japanese Breast Cancer
Society in 2009. They were asked to answer questions
about their attitudes toward and current practice regarding
care for children who had a parent with breast cancer.
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Results A total of 340 surveys (284 physicians and 56
nurses) were used in this analysis. The mean age of the
respondents was 47.2 years, and their mean number of
years of practice was 21.7 years. While 69.1 % of them
reported that they felt it important for people in their roles
to provide support for children, 84.4 % felt they could not
provide sufficient support. The results also suggested that
female gender in practitioners and nurses as opposed to
doctor status seemed to be associated with preference for
intervention, current practice of intervention, and recog-
nition of difficulty to support.

Conclusions Physicians and nurses express a variety of
opinions with regard to support for children with a parent
who has breast cancer. It is important to cooperate with
other specialists including physicians, nurses, and psy-
chologists and allocate roles appropriately among them to
improve outcomes for these children.

Keywords Parental cancer - Support for children -
Physician and nurse preference

Introduction

The National Cancer Institute estimates that 24 % of adults
with cancer are parenting children younger than 18 years
of age [1]. Maternal cancer, particularly breast cancer, is
most likely to affect families with children, because
women in their 30s, 40s, and 50s are at higher risk of
developing cancer than men [2]. Of more than 2 million
women in the USA currently diagnosed with breast cancer,
35 % are younger than 55 years of age and are likely to
have at least one child living in their home [3]. Similarly in
Japan, it is expected that the incidence of breast cancer
patients who have a child will increase over time [4]. As a
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result, women with breast cancer often face the challenge
of raising a family while undergoing intense treatment and
coping with the psychological ramifications of having
cancer, such as the fear of recurrence and/or physical
incapacitation. They want to take good care of their chil-
dren but are often too distressed, symptomatic, or over-
whelmed by external pressures to be the parent they want
to be [5]. Even though they are often aware of their chil-
dren’s emotional needs, mothers with cancer may know-
ingly place their children’s needs second to their own,
because they lack sufficient energy to listen [6]. This will
further increase these mothers’ levels of distress [7].

Children of a parent with breast cancer have been
observed to be at increased risk of having psychosocial
problems such as anxiety and depression as well as phys-
ical symptoms, such as headache, stomachache, dizziness,
sleeping problems, and loss of appetite [7-9]. They may
also face many changes in daily family routines because of
repeated hospital admissions, hospital visits, and caring for
their parent at home [8]. Some studies also indicate that
when mothers with breast cancer are distressed, their
children may be at risk of adjustment problems [7, &].

On the other hand, studies have found that better psy-
chological functioning of parents with breast cancer is
associated with better psychological functioning of their
children [10]. Parents battling cancer are encouraged by
watching their children grow up healthy and happy.
Therefore, psychosocial support for the children of parents
with breast cancer is important from the viewpoint of total
care of these parents. Although patients generally want
their healthcare team to assist with their family’s needs,
many physicians do not have direct contact with their
patients’ children [11]. Little is known about the attitudes
of healthcare providers regarding the care of children of
parents who have been diagnosed with breast cancer. The
purpose of this study was to survey these attitudes among
physicians and nurses.

Participants and methods

Participants

Our study was a cross-sectional, anonymous, multicenter,
nationwide survey of physicians and nurses in Japan.
Questionnaires were mailed to all the medical specialists
(n = 898) and certified nurses (n = 135) who were mem-
bers of the Japanese Breast Cancer Society in 2009.

‘Survey instrument

The survey instrument was developed by the investigators
(see Appendix). The survey included questions regarding
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physicians’ and nurses’ attitudes toward, commitment to,
and evaluation of children of parents with breast cancer.
The survey also included also demographic information
about participants’ age, gender, practice environment, and
the number of years since they had completed their formal
training.

Attitude toward psychosocial support for children
whose parent has been diagnosed with breast cancer

Participants were asked about their attitudes toward psy-
chosocial support for children whose parent had been
diagnosed with breast cancer, using a 4-point Likert scale
with the following options: (1) We should avoid inter-
vening, (2) we should avoid intervening as much as pos-
sible, (3) we should try to intervene as much as possible,
and (4) we should intervene. They were also asked to freely
describe their reasons.

Current practice of psychosocial support for children
of parents with breast cancer

Participants were asked about their current support prac-
tices for children whose parent had been diagnosed with
breast cancer, using a 4-point Likert scale: (1) I do not
intervene at all, (2) I hardly intervene, (3) I intervene as
much as possible, and (4) I always intervene. They were
also asked to freely describe their reasons.

Content of support and its evaluation

We asked only those participants with experience sup-
porting children whose parent had been diagnosed with
breast cancer to describe their interventions and successful
and unsuccessful experiences. Participants were asked a
multiple-choice question regarding intervention content,
and were asked to describe their experiences in detail
regarding successful and unsuccessful intervention
experiences.

The survey was initially piloted on three physicians to
examine the clarity and validity of the instrument. It was
mailed to the participants after revisions were made fol-
lowing the pilot study. The survey questions were printed
on both sides of a cardstock sheet and mailed with a cover
letter explaining the study’s purpose and how to return it.

Statistical analysis

All the survey data were coded and entered into a database
using standard statistical software (SPSS version 17.0 for
Windows). The descriptive statistics derived included the
following: proportions, means, and standard deviations or
medians and ranges. Preference to intervene or not was
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entered into the analysis as a dependent variable, and
associated factors were assessed by univariate and multivar-
iate analysis. Socio-demographic factors were compared
using Fisher’s exact test and the ¢ test. Socio-demographic
variables that significantly correlated with a dependent vari-
able in the univariate analysis were entered into the logistic
regression analysis.

We also conducted descriptive analyses on the content and
evaluation of support. Fisher’s exact test was used to test
group differences in the responses for each category. For
comparisons between groups, an absolute value of stan-
dardized residual of more than 1.96 indicated statistical sig-
nificance [12].

Qualitative data were coded and similar codes were
grouped together into categories by two psychologists and
one physician. These categories were then labeled on the
basis of their content.

Results
Demographic data

Of the 933 questionnaires mailed to physicians and nurses,
316 physicians and 67 nurses returned questionnaires,
amounting to a physician response rate of 35.2 %, and a nurse
response rate of 49.6 %. Of the returned questionnaires, 32
physicians and 11 nurses were excluded because of missing
data on the primary points of investigation. Respondent
demographic characteristics are listed in Table 1. Physicians
accounted for 83.5 % of respondents, and 71.5 % were men.
The respondents’ mean years in practice were long (physi-
cians 23.0 years, nurses 15.2 years) because we surveyed

Table 1 Demographic data (n = 340)
Physician (n = 284)

Nurse (n = 56)

Age

Mean (SD) 49.1 (8.0) 37.6 (5.0

Range 33-75 27-53
Years in practice

Mean (SD) 23.0 (7.9) 15.2 (4.8)

Range 9-46 6-30
Gender

Male 243 0

Female 41 56
Practice environment

Cancer unit hospital 108 35

Usual hospital 68 3

University hospital 76 17

Clinic 29 1

Others 3 0

medical specialists and certified nurses, who require addi-
tional time to achieve their professional status.

Physicians’ and nurses’ attitudes towards supporting
children

Physicians and nurses were asked to choose one of the four
responses that best summarized their attitudes towards sup-
porting children who had a parent diagnosed with breast
cancer. As depicted in Fig. 1, 69.1 % preferred to intervene
and 30.9 % preferred not to intervene. The results of the
univariate analysis of demographic characteristics for pref-
erence with regard to intervention are shown in Table 2. The
variables that were significantly associated with preference for
intervention were age (p = 0.019), occupation (p < 0.001),
and gender (p < 0.001). Using these significant factors in
univariate analysis, we conducted a logistic regression anal-
ysisto identify independent factors for preference for avoiding
intervention (Table 2). The results revealed gender to be
significantly associated (p < 0.001) with preference for
avoiding intervention. Occupation showed borderline signif-
icance (p = 0.065) in multivariate analysis.

The reasons why these professionals prefer to intervene or
not intervene were examined through their free descriptions.
We could only extract and categorize physicians’ descrip-
tions, because we did not receive any replies from nurses in
this area. The categories are listed in Table 3. Physicians who
preferred not to intervene cited problems such as medical
system issues, positional constraints, and the lack of appro-
priate knowledge. On the other hand, physicians and nurses
who preferred to intervene indicated the importance and
benefit of support for children and their parents.

Current practice of support

Regarding actual intervention, 84.4 % of all respondents
reported that they did not or hardly ever intervened, and
only a few physicians or nurses always intervened with
children of breast cancer patients (Fig. 1).

Physicians and nurses who wanted to intervene but
could not do so were queried on the reasons why they could
not; they replied using free descriptions. The answers were
as follows: “lack of opportunity to meet children,” “sup-
port system issues,” “anxiety of intervention,” “low-pri-
ority category in daily context,” “family issues,” and “few
requests for support from patients” (Table 4).

Content and evaluation of support
Physicians and nurses who were trying to intervene but
could not were queried about their methods of support

using multiple-choice questions. The results are shown in
Table 5. Male physicians were less likely to give
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Fig. 1 Attitude toward (left
column) and current practice
(right column) of psychosocial
support for children who have a
parent diagnosed with breast
cancer. Many of the physicians
and nurses reported that they
felt it preferable to support
children of breast cancer
patients, but in practice they
could not provide sufficient
support

counseling to their patients (p < 0.001), whereas nurses
were more likely to give counseling (p < 0.001) and/or

Total
(n=340)

Male physician
(n=243)

Female physician
(n=41)

Nurse
(n=56)

provide brochures on support (p = 0.010).
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Preference of support

B We should intervene.

We should intervene as much
as possible.

& We should avoid intervening
as much as possible.

We should avoid intervening.

Current state of support

0.9%

B | am always intervening.
# | am intervening as much as
possible.

# | am hardly intervening.

©il am not intervening at all.

Participants were also asked to evaluate the methods of
support they provided and describe their experiences in

detail. In terms of effectiveness, 52.4 % of all respondents



Breast Cancer

Table 2 Factors associated with preference of avoiding intervention (n = 340)

Characteristic Univariate analysis Multivariate analysis
Prefer to intervene (n = 235)  Not prefer to intervene (n = 105) p Oddsratio 95% CI p
Age 458 + 8.9 50.5 £ 7.3 0019 1.0 0.9-1.1 0.356
Years in practice 20.7 £ 8.2 242 £ 173 - - -
Occupation
Nurse 55 (98.0 %) 1 (1.8 %) <0.001 0.9-72.2 0.65
Physician 180 (63.0 %) 104 (36.6 %) 7.9
Gender
Female 91 (93.8 %) 6 (6.2 %) <0.001 1 1.6-11.5  <0.001
Male 144 (59.3 %) 99 (40.7 %) 4.2
Practice environment
Cancer unit hospital 102 (71.3 %) 41 (28.7 %) 0.066 1
Usual hospital 50 (70.4 %) 21 (29.6 %) 0.8 04-1.5 0.407
University hospital 60 (64.5 %) 33 (35.5 %) 1.3 0724 0.417
Clinic 23 (77.0 %) 7 (23.3 %) 0.6 0.2-1.5 0.257

Logistic regression analysis used the respondents who prefer not to intervene as the dependent variable

Table 3 Reasons why physicians and nurses prefer to intervene or avoid intervening to support children who have a parent diagnosed with

breast cancer

Reasons to avoid intervening

Reasons to intervene

Intervention is not necessary
Uncertain about supporting children
I cannot determine whether intervention is suitable

1 do not know whether a physician/nurse should intervene

It may become excessive meddling
Depends on circumstances
It changes with the patient’s condition
It changes with their family
Responsibility issues
We cannot have responsibility in a result of intervention
It is necessary to obtain parents’ permission to intervene
Support system issues
There is no medical treatment fee
It is difficult to find sufficient time to support children
The system for intervention is insufficient
We should leave it to a specialist.
Lack of knowledge about supporting children
Family issues
It is too private to intervene
We should leave it to the family
Parents prefer not to tell their children the truth
Intervention may have adverse effects on the children

On an empirical basis

The patients requested that I do so

I met many children who were worried

I felt that intervention was necessary

Scientifically proven
Impact of cancer on patients

Treatment is stressful for patients

It takes a long time to treat their disease
Many patients who have a child are young and are women
To improve the patient’s quality of life
To assess the needs
Impact of cancer on the patient’s children
Children feel anxiety, fear, and loneliness
Parental cancer will affect their child’s development
There are few opportunities for children to express their fears
Children should be mentally prepared for their parent’s death
Importance of support as a family
The child is a member of a family
Family issues have an impact on the patient’s condition
We should treat the entire family as a patient
Supporting children aids patient’s medical treatment effectively

rated their support as effective, in that it positively
impacted the patient, child, and family; 9.7 % ranked their
intervention as ineffective, because nothing had changed;
and 37.9 % replied “neither,” because it was difficult to

evaluate the interventional effect on the children or they
did not have much experience in that area. There was no
statistical difference among the responses of male physi-
cians, female physicians, and nurses (Table 6). Regarding
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difficulty, 24.3 % of respondents thought that support was
difficult, in that it strayed from family policy, the child
refused help, the provider lacked knowledge on how to
support children of sick parents, or the provider had no
opportunity to meet the patient’s children; 36.9 % ranked
their intervention as easy, because the child support pro-
vider offered their services at the parent’s request; and
38.8 % replied “neither,” because they did not have much
experience in that area or it depended on the case. The
results of Fisher’s exact test (Table 6) show that male
physicians were least likely to consider intervention diffi-
cult (p < 0.05) and nurses were most likely to consider it
difficult (p < 0.01).

Table 4 Reasons why physicians and nurses who prefer to support
these children cannot intervene sufficiently

Items

Lack of opportunity to meet children
Support system issues
It is difficult for me to find sufficient time to support children
The child-support system is limited
There are few specialists
Lack of understanding within the medical community
Anxiety of intervention
I am concerned about intervening in a half-hearted manner
1 cannot take sufficient responsibility for intervention
Lack of knowledge about child support
Low-priority category in daily matters
Family issues
Parents prefer not to tell the truth to their children
I should leave it to the family
Few requests for support from patients

Discussion

Breast cancer has been the most frequently diagnosed form
of cancer among Japanese women since the mid-1990s
[13]. A rapid increase in the incidence rate of breast cancer
was seen among middle and old age groups, especially 45-
to 64-year-olds. In 2006, a clear peak in the incidence rate
was seen in this age group [14]. Therefore, the incidence of
breast cancer patients who have a child at the time of
diagnosis will increase over time [4]. Studies show that
parental cancer is associated with significant risk of
developing various psychosocial problems in both patient
and children [8, 15]. Our survey may be the first to examine
physicians’ and nurses’ attitudes toward supporting chil-
dren who have a parent diagnosed with breast cancer in
Japan.

The data from this study include several notable find-
ings. First, 69.1 % of the physicians and nurses in this
study reported that they felt it preferable to support chil-
dren of breast cancer patients, but many of them felt they
could not provide sufficient support. These data indicate
several difficult issues in the area of psychosocial support
for children of sick parents. First are medical system issues
such as shortage of people and resources, lack of under-
standing, and cost of medical care. In North America and
Europe, there are some systematic programs of support for
children of sick parents, such as the children of somatically
ill parents (COSIP) project [16-18], and an adequate
number of specialists in many hospitals in areas related to
psychosocial support for children, such as CLSs and psy-
chologists. However, in Japan there are few systematic
programs or specialists in support for children, so that it is
left to each physician’s or nurse’s discretion. It could lead
to the introduction of a comprehensive care service in

Table 5 Responses to survey question about content of child support (n = 111)

Physician Nurse (n = 41) Pt

Male (n = 50) Female (n = 20)

N % Standardized N % Standardized N % Standardized

residual residual residual
Provide counseling to their patients 29 580 —3.9%* 16 762 05 39 951  3.7** <0.001
Provide brochures on child support 20 400 -—-1.8 7 333 -14 28 68.3 3.0%* 0.10
Counseling to the children 19 380 0.8 5 238 -1.0 14 341 00 0.585
Cooperate with specialists® 12 240 -14 10 476 21 12 293 -02 0.100
Have a seminar on support for children of 4 80 -0.9 2 95 -01 6 146 1.0 0.593
cancer patients

Other 4 80 22 0 00 -1.0 0 00 -16 0.080

Multiple answers were allowed in response to questions. There were 90 missing responses

*p < 0.05, ¥¥p < 0.01

? Fisher’s exact test was used to test group differences in the responses for each category

b Specialists include doctors, nurses, child life specialists (CLS), medical social workers (MSW), and clinical psychologist (CP)
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Table 6 Evaluation of support (n = 103)

Physician Nurse (n = 38) p*
Male (n = 44) Female (n = 21)
N % Standardized residual N % Standardized residual N % Standardized residual
Effectiveness
I think it is effective 20 455 -1.2 12 57.1 0.5 22 579 0.8
I think it is ineffective 5 114 0.5 2 95 0.0 3 79 =05 0.819
I think it is neither 19 432 1 7 333 -05 13 342 -0.6
Difficulty
I think it is difficuit 6 13.6 —2.2% 28.6 0.5 13 342 1.8
1 do not think it is difficult 24 54.5 3.2%* 333 —04 7 184 —3.0%* 0.015
1 think it is neither 14 318 -1.3 38.1 —-0.1 18 474 14

Survey question was as follows: please choose a single response that best summarizes your evaluation of support for children and describe the

reasons. There were 98 missing responses
*p < 0.05, **p < 0.01

 Fisher’s exact test was used to test group differences in the responses for category

which child care is part of the medical service provided to
patients. Therefore, it is necessary to involve children when
it comes to providing support for patients in medical
institutions. In addition, not only hospital service, but also
social welfare might be helpful in providing support for
children. It is also necessary to develop an improved
consulting system in local governments and community
groups. The positional constraints of healthcare providers
are also obstructive. Some physicians and nurses are con-
cerned about their lack of knowledge or competence
regarding support for children. A lack of appropriate
knowledge and procedures to support children of cancer
patients may increase work-related stress and exhaustion
among healthcare workers [19]. Furthermore, we have to
be aware of family issues. Many patients are conflicted
about telling their children about their disease or condition.
Given these issues, it is important to increase awareness of
the importance of support for children of sick parents, and
investigate what is necessary for the patient, the children,
and families. In addition, we should organize a support
system (i.e., a support program as well as brochures and
other efforts to increase awareness of it) and support-
training program, and improve communication between the
patient, the patient’s family, and healthcare providers.
Second, while 52.4 % of the respondents who said that
they make efforts to support children think that their sup-
port is effective, 37.9 % think that there is no way to
evaluate whether it is effective. This finding might reflect
the fact that a good method to measure the effectiveness of
support is not yet firmly established. Some studies reported
positive changes in children’s cancer-related worries and

adjustment, and a significant decrease in depression. Par-
ents with cancer also reported positive changes in the level
of depression, state of anxiety, and self-efficacy. Although
previous intervention studies have reported positive out-
come [20, 21], these were experimentally based interven-
tions; the obtained results were based on facilitators’
impressions and participants’ verbal feedback, elicited by
self-constructed, non-validated questionnaires [8]. With the
acquisition of more structured and well-grounded knowl-
edge, an instrument that specifically measures the effec-
tiveness of support should be developed. Furthermore, we
should examine children’s response to support efforts. It is
difficult for healthcare providers to evaluate the responses
of children, because they do not commonly deal with
children who have had a parent diagnosed with cancer. We
should gather self-reported information from children to
obtain an accurate picture of support needs for children of
parents with breast cancer.

Finally, gender and occupation seem to be associated
with preference regarding intervention, current practice,
and difficulty of support. The results of this study indicate
that male gender and the status of physician as opposed to
female gender and the status of nurse seem to be associated
with the tendency to prefer not to support children. This
tendency might be due to professional, cultural, biological
features or nurturance or maternal feeling that women and
nurses feel in dealing with children of sick parents, or the
length of time they are in contact with patients and their
children [22]. It is important to decide on a course of
support in cooperation with various specialists and allocate
roles appropriately. Furthermore, our study showed that the
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younger staff preferred intervention more than the older
ones. It may reflect differences related to the position.
Experienced doctors and nurses, especially those in man-
agerial positions, have multiple functions and responsibil-
ities for managing their ward such as leading a team,
coaching subordinates, and attending a hospital staff
meeting [23]. Therefore, it may be hard for them to
actively promote child support. Further research is needed
to verify the effectiveness of child support, and we have to
work systematically toward establishing an efficient
method of child support.

In consideration of our findings, it is important to
remember several limitations. First, we surveyed only
physicians and nurses. The results indicate that cooper-
ation with various other specialists is necessary to pro-
vide appropriate support to children. Additional studies
should be undertaken to explore the attitudes of these
other healthcare providers toward supporting the children
of their cancer patients. Second, the respondents of this
study belong to the Japanese Breast Cancer Society.
Some of the experiences and situations they reported
might be specific to breast cancer patients. Thus, further
research is needed to estimate the current state of sup-
port for children of patients among other physicians and
nurses who care for patients diagnosed with various
cancers.

In conclusion, our study suggests that most physicians
and nurses feel the need to support children who have a
parent with cancer, but many of them feel that they could
not provide sufficient support. Spreading the awareness of
the need to care and sufficient specialists and their coop-
eration are needed for successful intervention or sufficient
support for these children, and it should be done as a
national project. Our findings should provide a foundation
for additional research and possible targeted interventions
to improve support systems for children who have a parent
with cancer.
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Appendix

(A) What do you think about psychosocial support for
children whose parent had been diagnosed with breast
cancer? Please choose one answer from the following and
describe the reason in your own words:

(1) We should avoid intervening. (2) We should avoid
intervening as much as possible. (3) We should try to
intervene as much as possible. (4) We should intervene.

@ Springer

(B) How do you support children whose parent had been
diagnosed with breast cancer in routine care? Please choose
one answer from the following and describe the reason in
your own words:

(1) T do not intervene at all. (2) I hardly intervene. (3) I
intervene as much as possible. (4) I always intervene.

(C) If you have had some experience in psychosocial
support for children whose parent had been diagnosed with
breast cancer:

(C-1) What did you do? Please check all that apply.

(1) Provide counseling to their patients. (2) Provide bro-
chures on child support. (3) Counseling to the children. (4)
Cooperate with specialists (i.e., Dr, Ns, CLS, MSW, CP).
(5) Have a seminar on support for children of cancer
patients. (6) Other (What?)
(C-2) How effective do you think this support is? Please
choose one answer from the following and describe the
reason in your own words.

(1) I think it is effective. (2) I think it is ineffective. (3) 1
think it is neither.

(C-3) How difficult is it to provide this support? Please
choose one answer from the following and describe the
reason in your own words.

(1) I think it is difficult. (2) I do not think it is difficult. (3) I
think it is neither.
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Association Befween Parental Preference
and Head Compuied Tomography
in Children With Minor Blunt Head Trauma
atale et al' recently reported that race/
N ethnicity is independently associated with head
computed tomography (CT) use among chil-
dren with minor blunt head trauma. They showed pa-
rental anxiety as an important factor influencing head CT
orders in non-Hispanic white children regardless of brain
injury risk.! In a Japanese pediatric cohort of patients with
minor blunt head trauma, we conducted a study with simi-
lar objectives attempting to identify factors that influ-

ence a physician’s decision to order a head CT in chil-
dren.

Methods. As part of a larger hospital quality improve-
ment activity, we conducted a cohort study comprising
children younger than 15 years seen at the St Luke’s In-
ternational Hospital outpatient emergency clinic after ex-
periencing a minor blunt head trauma between October
2007 and July 2012. Inclusion was limited to patients with
available quality improvement data recorded by the phy-
sician onto a data collection template regarding the par-
ents’ preference for a head CT examination (deferred to
physician’s decision, strongly preferred, favored, and op-
posed) and relevant clinical data that were used to clas-
sify patients into brain injury risk categories (low, inter-
mediate, and high) based on a validated prediction rule.?
Electronic medical records were accessed to obtain data
on whether a head CT scan was performed within 12
hours of being seen, child’s age and sex, time of visit
(working hours, evening, and night), and department of
attending physician (pediatrics, emergency depart-
ment, and other). Complete data for all variables were
available for 2020 patients. This series of patients showed
similar demographic characteristics and proportion of
head CT examination as those patients who were notin-
cluded. We used Poisson regression specifying a robust
error variance and calculated relative risks (RRs) and 95%
confidence intervals to evaluate factors associated with
head CT order and, additionally, used a recursive parti-
tioning method, Chi-squared Automatic Interaction De-
tection (CHAID),? to explore and visualize potential
higher-order relationships that are often difficult to de-
tect with traditional regression procedures. SPSS statis-
tical software version 20.0 (IBM Japan Ltd) was used.

Results. Of 2020 patients, 310 (15.3%) underwent head

JOBNAME: PAM PAGE: 1 SESS: 2 OUTPUT: Thu Feb 14 10:08:44 2013
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CT scan. Using multivariate Poisson regression, head CT
scan was independently associated with older age (age
=7 years vs <2 years: RR=2.01; 95% CI, 1.57-2.57),
strong parental preference (vs deferred to physician:
RR=4.39;95% CI, 3.43-5.60), high brain injury risk clas-
sification (vs low: RR=6.61;95% CI, 4.85-9.01), and emer-
gency department attending physician (vs pediatrics:
RR=1.54; 95% CI, 1.21-1.97) (eTable, http://www
.jamapeds.com). Complementary to these results, recur-
sive partitioning based on CHAID first selected parental
preference as providing the most evidence in discrimi-
nating whether a head CT scan was performed (Figure).
Stratification also showed that nearly 40% of children in
the low injury risk group underwent a head CT scan if
their parents “favored” one, in contrast to only 2% of chil-
dren in this risk group if the decision was deferred to the
physician (Figure). Evidence suggesting higher-order in-
teractions with child’s age was observed.

Comment. The overuse of cranial CT in children,? even
for minor blunt head trauma, is a concern particularly
in light of a recent report’ that showed CT scans in chil-
dren delivering cumulative doses of about 50 mGy and
60 mGy might almost triple the risk of leukemia and brain
cancer, respectively. Our results indicate that medically
irrelevant factors such as parental preference may affect
physician decision making and can result in unneces-
sary exposures to children. Furthermore, CHAID analy-
sis suggested interaction between parental preference, in-
jury risk classification, and child’s age, but a tendency
for overfitting the data is a possibility with this algo-
rithm. Thus, additional studies would help to clarify these
higher-order relationships.

Although clinical benefits likely outweigh the small
risks in most cases, radiation doses from CT should be
kept as low as reasonably achievable,® and alternative pro-
cedures should be considered, when appropriate.
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Figure. A graphical representation of the Chi-squared Automatic Interaction Detection (CHAID) analysis. Through a process of recursive partitioning based on
degree of statistical significance of the x? tests for independence, the CHAID algorithm evaluated which explanatory variables (eg, parental preference and brain
injury risk categories), if split, most “explain” the dependent variable (head computed tomography [CT] scan). Cut points for child’s age were selected by the

CHAID algorithm.

Fukui), Tokyo, Japan.

Correspondence: Dr Ishida, Department of Pediatrics,
St Luke’s International Hospital, 9-1 Akashi-cho, Chuo-
ku, Tokyo 104-8460, Japan (yaishida2009@yahoo.co
Jp).
uthor Contributions: Study concept and design: Ishida,
Manabe, Hirata, Saida, Kusakawa, and Fukui. Acquisi-
tion of data: Ishida, Oizumi, Saida, and Fukui. Analysis
and interpretation of data: Ishida, Oizumi, Otani, Hirata,
Urayama, Kusakawa, and Fukui. Drafting of the manu-
script: Ishida and Otani. Critical revision of the manu-
script for important intellectual content: Ishida, Manabe,
Oizumi, Hirata, Urayama, Saida, Kusakawa, and Fukui.
Statistical analysis: 1shida and Urayama. Obtained fund-
ing: Ishida. Administrative, technical, and material sup-
port: Manabe, Oizumi, Otani, Hirata, Saida, and Fukui.
Study supervision: Saida, Kusakawa, and Fukui.
Conflict of Interest Disclosures: None reported.

Funding/Support: This study was supported by a re-
search grant from the St Luke’s Life Science Institute.
Online-Only Material: The eTable is available at http:
/fwww.jamapeds.com.

1. Natale JE, Joseph JG, Rogers AJ, et al; PECARN (Pediatric Emergency Care
Applied Research Network). Cranial computed tomography use among chil-
dren with minor blunt head trauma: association with race/ethnicity. Arch Pe-
diatr Adolesc Med. 2012;166(8):732-737.

2. Osmond MH, Klassen TP, Wells GA, et al; Pediatric Emexgency Research Canada
(PERC) Head Injury Study Group. CATCH: a clinical decision rule for the
use of computed tomography in children with minor head injury. CMAJ. 2010;
182(4):341-348.

3. van der Ploeg T, Smits M, Dippel DW, Hunink M, Steyerberg EW. Prediction
of intracranial findings on CT-scans by alternative modelling techniques. BMC
Med Res Methodol. 2011;11:143.

4. The Japan Medical Association Research Institute. OECD health data 2010.
http/Awvww jmari.med.or.jp/research/dl.php?no=438. Accessed August 19,2012.

5. Pearce MS, Salotti JA, Little MP, et al. Radiation exposure from CT scans in
childhood and subsequent risk of leukaemia and brain tumours: a retrospec-
tive cohort study. Lancet. 2012;380(9840):499-505.

6. Reed MH. Imaging utilization commentary: a radiology perspective. Pediatr
Radiol. 2008;38(suppl 4):5660-5663.

JAMA PEDIATR

PUBLISHED ONLINE MARCH 25, 2013

E2

WWW.JAMAPEDS.COM



Qual Life Res
DOI 10.1007/s11136-012-0137-3

Factors influencing self- and parent-reporting health-related
quality of life in children with brain tumors

Iori Sato - Akiko Higuchi - Takaaki Yanagisawa - Akitake Mukasa + Kohmei Ida -
Yutaka Sawamura + Kazuhiko Sugiyama - Nobuhito Saito - Toshihiro Kumabe -
Mizuhiko Terasaki - Ryo Nishikawa + Yasushi Ishida - Kiyoko Kamibeppu

Accepted: 11 February 2012
© Springer Science+Business Media B.V. 2012

Abstract

Purpose Health-related quality of life (HRQOL) is not
only a degree of health but also reflects patient perceptions
and expectations of health. For children with brain tumors,
better understanding of HRQOL. requires the use of com-
plementary reports from parents and interviewer-adminis-
tered reports for children. Here, we aimed to test whether
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or not the trait anxiety of children and the psychological
distress of their parents influence children’s and parents’
responses to HRQOL questionnaires, and whether or not
the report-administration method for children influences
children’s responses to HRQOL questionnaires.

Methods One hundred and thirty-four children aged 5-18
with brain tumors and one of their parents completed the
Pediatric Quality of Life Inventory  (PedsQL™) Brain
Tumor Module questionnaires. In addition, the children
also completed the State-Trait Anxiety Inventory for
Children (STAIC), and the parents also completed the
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Kessler-10 (K10) and health and sociodemographic char-
acteristics questionnaires. The child questionnaires were
administered either by the child (self-administered) or an
interviewer. Rater-dependent perceptions about HRQOL
were derived from the subscales scores of the PedsQLTM
Brain Tumor Module using structural equation modeling
based on a multitrait-multimethod model. The STAIC trait-
anxiety score, K10 score, report-administration method,
and other health and sociodemographic factors related to
each child’s or parent’s perceptions were identified through
multiple linear regression analyses of the questionnaire
responses. We used a path analysis to estimate the change
in a PedsQLm child-reported score that occurs when
interviewer-administration changes the child’s perception
about HRQOL.

Results  Surveys for 89 children were self-administered
while those for 45 were interviewer-administered. The
perceptions of the children and parents were calculated by
fitting data to the model (chi-squared P = 0.087, normed
fit index = 0.932, comparative fit index = 0.978, stan-
dardized root mean squared residual = 0.053, and root
mean square error of approximation = 0.054). The chil-
dren’s perception of HRQOL was affected by their STAIC
trait-anxiety score (b = —0.43, 95% CI [—0.60, —0.25]).
The parent’s perception was affected by their child’s
treatment status (b = 0.26, 95% CI [0.09, 0.43]), the par-
ent’s K10 score (b = —0.21, 95% CI [—0.37, —0.04]), and
by education level (b = 0.17, 95% CI [0.00, 0.34]). The
change in the child-reported PedsQLTM score in relation to
the method of administration ranged from —1.1 (95% CI:
—3.5, 1.3) on the procedural anxiety subscale to —2.5 (95%
CI: —7.6, 2.6) on the movement and balance subscale.
Conclusion Child-reporting of HRQOL is little influ-
enced by the method of administration. Children’s per-
ception about HRQOL tended to be influenced by their trait
anxiety, while parents’ perception was influenced by their
psychological distress, academic background, and their
child’s treatment status.

Keywords Brain neoplasms - Child - Observer variation -
Parents - Quality of life - Questionnaires

Abbreviations

AMOS Analysis of moment structures

CCAJ The Children’s Cancer Association of Japan
CFl Comparative fit index

CHQ Child Health Questionnaire

CI Confidence interval

HRQOL  Health-related quality of life

K10 Kessler-10

MID Minimum clinically significant difference
MTMM Multitrait-multimethod

NFI Normed fit index
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PedsQLTM Pediatric Quality of Life InventoryTM
RMSEA  Root mean square error of approximation
SD Standard deviation

SEM Structural equation modeling

SPSS Statistical package for social sciences
SRMR Standardized root mean squared residual
STAIC State-Trait Anxiety Inventory for Children

TACQOL TNO/AZL Child Quality of Life

Introduction

Children with brain tumors often show symptoms, such as
pain, nausea, and lack of energy [1]. Even after treatment
has ended, they may experience neurological, endocrino-
logical, and cognitive problems and difficulties with psy-
chosocial adjustment [2-6]. Appropriate care of children
with brain tumors can be enhanced by assessing the child’s
health-related quality of life (HRQOL).

HRQOL is a patient-based outcome measured as a
continuum of the quality of health experienced by a patient
in a variety of aspects, including physical, emotional,
social, and cognitive domains. Each of these domains can
be measured in two dimensions: by an objective assess-
ment of function or health status and by a subjective per-
ception of health [7]. As such, HRQOL is not only a degree
of health but also reflects a patient’s personal perception
and expectations.

HRQOL questionnaires for children often use both child-
and parent-reports, respectively, reflecting the child’s and
parent’s perception of the child’s HRQOL,; as a result, scores
on these reports may differ. Child- and parent-reports pro-
vide complementary interpretations of HRQOL {8, 9], and
neither is clearly superior to the other [10].

Several standard HRQOL questionnaires have been
established for use with children, including the Pediatric
Quality of Life Inventory  (PedsQL™) [11], the TNO/
AZL Child Quality of Life (TACQOL) [12], and the Child
Health Questionnaire (CHQ) [13]. Several factors need to
be considered when choosing a questionnaire, but clinical
practice requires that the HRQOL instrument chosen for
children with brain tumors reflects the impact of the disease
and treatment.

We chose the PedsQLTM because this questionnaire
includes generic core and disease-specific modules suitable
for use in assessing pediatric chronic health conditions.
Further, the F‘edsQLTM can be administered by an inter-
viewer, a particularly essential factor, as child-reporting by
children with brain tumors may occasionally be con-
strained by complications, such as visual impairment,
motor dysfunction, or cognitive deficit. In addition, the
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PedsQL"™ is the only questionnaire presently available in
Japanese and has been used before for children with brain
tumors.

Having selected an HRQOL instrument, we then
addressed two further questions affecting the feasibility
and interpretation of the HRQOL scores: First, what are the
causes of any differences between child- and parent-
reported scores derived from standard questionnaires?
Second, are there any significant differences between self-
and interviewer-administered child-reports?

Previous studies have found that questionnaire responses
may vary with the personality of the child [14] or their
parent’s mental health [15]. Jurbergs et al. [14] indicated
that children with lowered trait anxiety and elevated
defensiveness reported a higher CHQ score for themselves
than did their parents. In effect, the personality of the child
influences his/her perception about HRQOL, such that the
score for the child differs from that perceived by the parent.
With regard to parents’ reports, Davis et al. indicated that
increased maternal psychological distress, as measured by
the Kessler-6 questionnaire, lowered the mother-proxy
reported PedsQLTM score. These authors further indicated
that reduced income of the caregiver resulted in a lowered
mother-proxy reported, but not father-proxy reported score
[15]. Although these reports suggest that the gender and
income of parents may also influence parent-reports on the
child-HRQOL, these authors did not compare the parent
and child self-reports, and no studies have been conducted
on differences between child- and parent-reports for chil-
dren with brain tumors.

Studies in other medical fields have also confirmed that
perceptions of HRQOL are dependent on the reporter. For
example, Tamim et al. [16] used a visual analog scale to
compare agreement between the HRQOL reported by older
people discharging from emergency departments with that
reported by their caregivers. The agreement between
reported HRQOL was significantly lower for caregivers
who had less contact with their patients than for those who
lived with or were in daily contact with older people.
Similarly, Hays et al. [17] found that the degree of agree-
ment between HRQOL self-assessed by adult epilepsy
patients and proxy-reports (by a relative, friend, or other
significant person) was related to educational attainment of
the patients and the reporters.

HRQOL is also influenced by several factors. Predictors
of HRQOL in children with brain tumors include the
child’s age, age at diagnosis, gender, tumor location, tumor
malignancy, relapse, treatment intensity, treatment status,
and time since diagnosis [18-22]. Several demographic
characteristics (child’s age, age at diagnosis, gender) may
affect the child’s personal perception and expectation about
HRQOL but not their HRQOL directly. Similarly, current
life status (treatment status, time since diagnosis) may

affect the child’s or parents’ personal perception and
expectation about HRQOL but not the child’s HRQOL
directly.

These studies indicate that reported HRQOL can be
influenced by physical, psychological, and sociodemo-
graphic characteristics, which may be unrelated to the
condition. Further, rater-dependent (of each child’s and
parent’s) perceptions of HRQOL can be influenced by
health and sociodemographic characteristics.

We define “children’s or parents’ perception about the
child’s HRQOL” as each child’s or parent’s reporting bias,
which is measured as a rater-dependent variance of
reported HRQOL scores. Children’s or parents’ perception
is their personal tendency to score an HRQOL question-
naire higher or lower than their parents or child, irrespec-
tive of objective measures of the child health. As a result, a
child or a parent may score the child’s HRQOL differently,
even though the child’s health condition is the same.

However, which predictors influence the child’s or the
parent’s perception about HRQOL in children with brain
tumors remains unclear. A better understanding of the
influence of perception would enable more relevant inter-
pretation of the HRQOL score reported by children and
parents.

At present, little data are available on the differences
between self- or interviewer-administered child-reports for
children with brain tumors. Ideally, a person surveying
children should be able to choose freely between either
method of administration: while self-administered child-
reporting may be less expensive, interviewer-administered
child-reporting may be useful for children with complica-
tions from brain tumors. If these methods can be shown not
to differ, then either can be selected for use in measuring
HRQOL.

In a previous study using the PedsQLTM Brain Tumor
Module, Palmer et al. [23] found no statistically significant
difference between self- and interviewer-administered
PedsQL™" scores or between parent scores of self-adminis-
tered children and interviewer-administered children.
However, whether or not this finding was clinically signifi-
cant remains unclear, as Palmer’s study was not primarily
aimed to compare self- and interviewer-administered scores.
It is important to describe the difference between the Peds-
QLTM self- and interviewer-administered reports.

Here, we investigated the influence of child and parent
health, parent socio-demographic characteristics, and
report-administration method on the child and parent per-
ceptions about HRQOL (Fig. 1). We hypothesized that a
child’s perception about their own HRQOL was related to
trait anxiety, a parent’s perception about their child’s
HRQOL was related to psychological distress, and a child’s
perception was not related to the report-administration
method (child self- or interviewer administered-reporting).
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Methods of administration
Self- or interviewer-administration
Child’s psychological background
Trait anxiety/State anxiety
[Defensiveness)

[Child’s physical background]
Tumor location/Tumor malignancy
Relapse/Treatment intensity

Child’s demographic characteristics
Gender/Age/Age at diagnosis

Current life/socioeconomic status
Treatment status
Time from diagnosis
Economic status

Parent’s psychological background
Psychological distress
Academic background

Parent’s demographic characteristics
Gender/Age

Proximity of parent to child
Contact frequency with child

Child’s perception
about HRQOL

Parent’s perception
about HRQOL

Child-reported
HRQOL score

Child-parent (dis)agreement

Parent-reported
HRQOL score

Fig. 1 Conceptual framework for organizing the factors that influence child and parent agreement. [Bracketed factors] were not measured in this

study. HRQOL health-related quality of life

The following variables were considered as covariate to the
above relationships: child’s interviewer, state anxiety, age,
gender, age at diagnosis, time from diagnosis, treatment
status, and parent’s age, gender, academic background,
time with child per day, and subjective opinion regarding
their economic status.

Methods

This study was conducted as part of the development of the
Japanese version of the PedsQL™ Brain Tumor Module
[24].

Study population

Children with brain tumors and their parents were recruited
from six hospitals across Japan and from the Children’s
Cancer Association of Japan (CCAI), a non-profit organi-
zation established in 1968, which supports children with
cancer and their families, between September and
December 2008. A child and one parent were included if
the child was aged 5-18 years (age range covered by
PedsQLTM). Families were included if at least 1 month had
passed since the child’s brain tumor diagnosis and exclu-
ded if hospital doctors or social workers of the CCAJ
determined that the family found the subject of the child’s
condition too uncomfortable to discuss.
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Procedure

Researchers presented information about the study to 101
families in participating hospitals orally and in writing. Of
these, 98 families elected to participate. At the CCAJ, a
written description of the study was given to all families
invited to a meeting regarding brain tumors, to which 45
families responded. In total, questionnaires were accord-
ingly distributed to 143 families.

Parents were asked to determine, when providing
informed consent, whether their child was able to self-
administer the questionnaire. In accordance with the
PedsQLTM administration guidelines [11], children aged
5-7 years and those determined to be incapable of self-
administration were given the questionnaire by an inter-
viewer, who was either a researcher or, if the child wanted
the questionnaire to be administered at home, one of their
parents. The parent-report questionnaires were self-
administered by one of the parents, but we asked parents
and children not to report in concert. If a child was
administered the questionnaire by the parent, we asked the
parent to complete the parent-report and then administer
the child-report.

After distribution, 138 of the 143 families returned
questionnaires. The background of the five families who
did not respond is unknown. We excluded questionnaires
from four families (four children and one parent) who
answered less than 50% of items in one or more subscales.
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The missing subscales were as follows: cognitive problems
subscale for one child, pain and hurt for two children,
movement and balance for two children, procedural anxiety
for two children, nausea for two children and one parent,
and worry for two children and one parent. Therefore,
answers from a total of 134 families were analyzed. The
children from the four excluded families were 3 boys and 1
girl aged 6-8 years who had been off treatment for
12-53 months.

Ethical considerations

This study was approved by the review boards of all seven
participating institutions. For children aged 13 or over,
informed consent from both the child and the parent was
required prior to participation. For children aged 12 or
under, informed verbal assent from the child and informed
written consent from the parent was required.

Measurements

Child HRQOL was measured by the PedsQLTM Brain
Tumor Module. The PedsQLTM Brain Tumor Module [23,
24] measures disease-specific HRQOL and comprises 24
items in six subscales: cognitive problems, pain and hurt,
movement and balance, procedural anxiety, nausea, and
worry. Children and parents were asked, on separate
questionnaires, to describe the extent to which each item
had troubled the child over the previous 7 days. For
example: Item 1 of the child questionnaire stated “It is hard
for me to figure out what to do when something bothers
me,” with the possible responses of 0 = never, 1 = almost
never, 2 = sometimes, 3 = often, 4 = almost always. All
subscale scores were calculated in reverse and linearly
transformed so that the minimum score was 0 and maxi-
mum score was 100, with higher scores indicating a higher
HRQOL. Cronbach’s alpha coefficients [25] for the sub-
scales for child- and parent-reports in the current study
were 0.83 and 0.92 (cognitive problems), 0.52 and 0.78
(pain and hurt), 0.77 and 0.91 (movement and balance),
0.82 and 0.95 (procedural anxiety), 0.84 and 0.94 (nausea),
and 0.75 and 0.86 (worry), respectively. Internal consis-
tency in most subscales was considered sufficient, as
Cronbach’s coefficient alpha values exceeded 0.70 [25].

Global HRQOL was measured by the PedsQLTM Generic
Core Scales [11, 26]. The instructions and scoring method
are identical to the PedsQLTM Brain Tumor Module.
Cronbach’s alpha coefficients for the child- and parent-
reports were 0.91 and 0.93, respectively.

State- and trait-anxiety of children were measured using
the State-Trait Anxiety Inventory for Children (STAIC)
[27, 28]. Children aged 8 years or over were asked to
complete the questionnaire, with a higher score indicating

increased anxiety. Cronbach’s alpha coefficients for state-
and trait-anxiety scales were 0.89 and 0.89, respectively.

Psychological distress of a parent was measured by the
Kessler-10 (K10) questionnaire [29, 30]. The parent was
asked to describe the frequency with which they experi-
enced mood or anxiety symptoms over the past 30 days,
with higher scores indicating higher psychological distress
in relation to depression and anxiety. Cronbach’s alpha
coefficient for this questionnaire was 0.92.

The parent was also asked to describe their child’s age,
gender, tumor pathology, age at diagnosis, experience with
treatment, their economic status, age, relationship to the
child, academic background, and time spent with the child
per day.

Statistical analyses: model for analysis

In the first step of the analysis, each child’s perception, and
each parent’s perception about the child’s HRQOL, was
calculated by a multitrait-multimethod (MTMM) model
[31].

MTMM models are used for quality of life research [32,
33] to test the validity of measures of multiple traits
assessed by multiple raters. Here, we used a MTMM model
to identify how child- and parent-reported scores of all six
PedsQLTM Brain Tumor Module subscales differed. The
MTMM model is known to be capable of separating vari-
ation in child- and parent-reported HRQOL scores into
variation derived from the method and that derived from a
trait [32]. The MTMM model also enables the division of
HRQOL scores into rater-dependent perception and rater-
independent condition. For example, a previous study of
HRQOL using the TACQOL questionnaire with seven
subscales found that children and parent scores were
determined by rater-independent (38-73%) and rater-
dependent (0-30%) latent factors [32].

In the present study, the HRQOL of each child was
assessed by two raters: the child and one parent. The score
for each HRQOL subscale was determined by two elements
(Fig. 2) based on the perception of the child or the parent
as well as the child’s condition. Given that perceptions can
differ between the child and parent, the child’s perception
is one element determining the child-reported scores of the
six HRQOL subscales, while the parent’s perception is one
determining the parent-reported scores for the HRQOL
subscales. The other element that determines both child-
reported and parent-reported scores is the rater-indepen-
dent condition, that is, a part of the child’s function or
health status that is recognized by both the child and the
parent. These two elements—each rater’s perception about
HRQOL and the rater-independent condition of each aspect
of HRQOL (for example, pain and hurt)—determine the
rater reported score for each of the six subscales (Fig. 2).
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Fig. 2 a Two latent variables a
that determine the score on a
health-related quality of life
(HRQOL) subscale. b Example
of two latent variables that
determine parent-reported score
on the Worry subscale in the
Pediatric Quality of Life
Inventory Brain Tumor Module

Rater’s (subjective)
perception about HRQOL

Rater-independent condition
of each aspect of HRQOL

Score on an HRQOL subscale

Parent’s perception about
child’s HRQOL

Children’s condition of
worry recognized by both
children and parents

Parent-reported score on
the Worry subscale

Child-reported score of CP

Condition of CP
Parent-reported score of CP

Child-reported score of PH

Parent-reported score of PH

Condition of PH

Child’s perception

about HRQOL

Child-reported score of MB

Parent-reported score of MB

Condition of MB

Child-reported score of PA

Parent’s perception

Parent-reported score of PA

Condition of PA

about HRQOL

Child-reported score of NA

Parent-reported score of NA

Condition of NA

Child-reported score of WO

Parent-reported score of WO

Condition of WO

Fig. 3 Multitrait-multimethod model for Pediatric Quality of Life
Inventory (PedsQL) Brain Tumor Module. Unique factors are not
displayed. Pediatric Quality of Life Inventory (PedsQL) Brain Tumor

The MTMM model combines each subscale score (Fig. 3)
into an independent element as either child’s or parent’s
perception, thereby enabling calculation of perception from
either child- or parent-reported scores. The MTMM model
was tested via structural equation modeling (SEM) using a
maximum-likelihood approach to derive parent and child
perceptions from all six subscales in PedsQL™ Brain
Tumor Module.

In previous research using an HRQOL measurement
with seven subscales (the TACQOL), SEM confirmed that
the MTMM model adequately explained child- and parent-
reported scores [32]. We believe that SEM can also be used
to validate the MTMM model for child- and parent-
reported HRQOL scores and to calculate child- and parent-
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Module has six subscales: CP cognitive problems, PH pain and hurt,
MB movement and balance, PA procedural anxiety, NA nausea, WO

worry

perception scores derived from the Pf:dsQLTM Brain Tumor
Module. Here, we tested the validity of the MTMM model
via goodness-of-fit indices: model chi-squared P > (.05,
normed fit index (NFI) > 0.90, comparative fit index
(CFI) > 0.90, standardized root mean squared residual
(SRMR) < 0.06, and root mean square error of approxi-
mation (RMSEA) < 0.06 [34].

The latent scores of the child’s and parent’s perception
about HRQOL were then estimated from the reported
scores of each subscale and the factor score weight derived
from the SEM. We decided to calculate the perception
scores using PedsQLTM Brain Tumor Module. An explor-
atory factor analysis found that HRQOL derived from the
PedsQL™ Brain Tumor Module may be separated into six
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factors corresponding to the six subscales [24], and the
total score of the brain-tumor subscales cannot be calcu-
lated. It follows then that the calculated perception scores
indicate whether parents or children tend to score HRQOL
high or low rather than the absolute value of children’s
HRQOL resulting from brain-tumor symptoms. In other
words, the calculated perception scores are measuring
perception, not HRQOL.

To confirm that the model effectively discriminates
perception and condition, we assessed convergent and
discriminant validity using the global HRQOL score of the
PedsQL™ Generic Core Scales. Both the child- and parent-
reported global HRQOL will be correlated with the chil-
dren’s HRQOL resulting from brain-tumor symptoms. The
child-reported global HRQOL will also be correlated with
child’s reporting tendency, but uncorrelated with parent’s
tendency. Parent-reported global HRQOL will be corre-
lated with parent’s reporting tendency about their child’s
HRQOL, although uncorrelated with their child’s tendency.

In the present study, the correlation of the calculated
perception scores with the PedsQLTM Generic Core Scales
(child’s perception and self-reported global HRQOL; par-
ent’s perception and the parent-reported global HRQOL)
was assessed using Spearman’s rank correlation coeffi-
cient. We expected a correlation between the child’s per-
ception and the child-reported global HRQOL and a
correlation between the parent’s perception and the parent-
reported global HRQOL, but did not expect a correlation
between the parent’s perception and the child-reported
global HRQOL, or between the child’s perception and the
parent-reported global HRQOL. If there is a correlation
between either reporter’s (child or parent) calculated per-
ception and the other reporter’s (child or parent) reported
HRQOL, we should conclude that the calculation cannot be
estimating perception because the calculated scores may
depend on the absolute value of the HRQOL.

Statistical analyses: regressions of perceptions
about HRQOL

In the second step of the analysis, the factors that influence
each child’s or parent’s perceptions were analyzed by
multiple linear regression. Factors related to each child’s
perception about HRQOL and the parent’s perception
about their child’s HRQOL were then identified by bivar-
iate and multivariate correlation. The bivariate correlations
were tested by Spearman’s rank correlation coefficient, and
the multivariate correlations were tested by the standard-
ized partial regression coefficient from multiple linear
regression analysis. A child’s perception was treated as a
dependent variable, and the following variables were
treated as independent: method of administration, inter-
viewer; child’s trait anxiety, state anxiety, age, gender, age

at diagnosis, time from diagnosis, and treatment status; and
parent’s subjective opinion regarding economic status and
life. Given that we did not measure trait- or state-anxiety of
children under 8 years of age, these data were not included
in the multiple regression analysis, and regression for
perception about children aged 5-7 years was recalculated
excluding method of administration, child’s trait anxiety,
and state anxiety from independent variables.

In a second regression analysis, parents’ perception was
treated as a dependent variable, and the following variables as
independent: parent’s psychological distress, age, gender,
academic background, time with child per day, subjective
opinion regarding economic status and life, and child’s
treatment status. Missing values in the regression analyses
were considered by list-wise case deletion, and independent
variables were selected by a step-down procedure, mounted in
SPSS software. This procedure was considered necessary, as
when all independent variables were selected, the variables
were multi-collinear and therefore regression could not be
feasibly interpreted. Multi-collinearity was eliminated by
removing causative variables one at a time. Regression analysis
was then iterated, and after each successive calculation, the
variable with the largest probability-of-F value was removed,
until the probability-of-F value of all remaining variables was
<0.1.

As a complementary step, we conducted a sensitivity
analysis for the selected variables (related to child’s or
parent’s perception) to assess the difference between child-
and parent-reported HRQOL scores. Descriptive statistics
(mean and standard deviation [SD]) of the differences
between and Pearson’s correlation coefficient for child-
and parent-reported HRQOL were calculated for mean
score of the six subscales of PedsQLTM Brain Tumor
Module. We also conducted a multiple linear regression to
confirm that the selected variables were related to the
difference between child- and parent-reported HRQOL.

Statistical analyses: differences between
self- and interviewer-administered child-reports

In the third step of the analysis, we used path analysis [35]
to estimate the points difference between self- and inter-
viewer-administered Pe:dsQLTM child-reported scores.
While ideally both types of administrations would be
compared via a randomized sequence of administration, we
considered this an excessive burden on the children with
brain tumors. However, a simple comparison of self- and
interviewer-administered HRQOL scores is likely to be
biased; in that, interviewer-administered scores tend to be
lower than self-administered scores because parents ask for
interviewer-administration when their child presents with
difficulties, such as visual impairment, motor dysfunction,
or cognitive deficit.
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11 Children’s perception 12
/ about HRQOL \
Method of ac?xmmstratlon Child-reported score
for children: -
. .. of PedsQL
Interviewer-administered D

Fig. 4 Path analytic model to split the effect of the method of administration to child-reported HRQOL in two ways. Unique factors are not

displayed. D direct effect; 1/, I2 subset of indirect effect

Bearing the above constraints in mind, we tested
the direct and indirect effect of administration method on
the children’s perception about their own HRQOL (Fig. 4).
An “indirect effect” was defined as a change in a child-reported
HRQOL score that occurs when interviewer-administration
changes the child’s perception about HRQOL. A large indirect
effect indicates a specific reporting bias by interviewer-
administration that increases or decreases child-reported
HRQOL. A “direct effect” was defined as a difference in child-
reported HRQOL between self- and interviewer-administered
scores, regardless of the perception. A larger direct effect
indicates larger between-group differences in HRQOL condi-
tion, regardless of difference in perception.

For each PedsQLTM Brain Tumor Module subscale, we
estimated three path coefficients and their standard error
using path analysis [35]. The direct effect is the path from
the method of administration to the child-reported scores of
Pe:dsQLTM (D in Fig. 4), and the indirect effect is the path
from the method of administration to the children’s per-
ception about HRQOL (I1 in Fig. 4) times the path from
the children’s perception about HRQOL to the child-
reported scores of PedsQL™ (I2 in Fig. 4). We also cal-
culated 95% confidence intervals (CIs) for the direct and
indirect effects [36].

All analyses were performed using SPSS software,
version 12.0 J (SPSS, Inc., Chicago, Illinois, USA) and
AMOS software, version 5.0 (SPSS, Inc., Chicago, Illinois,
USA), and the level of significance was set at 0.05.

Results
Sample characteristics

The median age of the children was 11.0 years (Table 1).
The sample was heterogeneous with respect to tumor
pathology and treatment experience: the largest groups
were embryonal tumors, germ cell tumors, and low-grade
gliomas. Median time from diagnosis was 37 months, and
53 children (39.6%) were still under treatment. The other
81 children (61.8%) had completed treatment, and the
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interval from completion of treatment to the survey was
0.1-13.3 years. Of the responses from 106 children aged
8-18 years, 89 (84.0%) surveys were self-administered,
and 17 (16.0%) were interviewer-administered (two with
difficulty understanding the questionnaire, one with diffi-
culty sustaining attention, two with difficulty reading,
seven with optical impairment, two with difficulty writing
by hand, one with both optical impairment and difficulty
writing by hand, and two experiencing fatigue). All 28
children aged 5-7 years received interviewer-administered
surveys.

Most parents were mothers (n = 126, 94.0%), with a
median age of 41.0 years; 51 (38.9%) were high school
graduates, and 80 (61.1%) were college or university
graduates, while 84 (63.6%) considered their economic
status to be affluent.

Measurement of HRQOL

The MTMM model for the PedsQLTM Brain Tumor Module
was tested by the chi-squared P = 0.087 (x* = 36.43,
degrees of freedom = 27), NFI = 0.932, CFI = 0.978,
SRMR = 0.053, and RMSEA = 0.054, showing that the
model was valid and enabling calculation of latent scores
of children’s and parent’s perception about HRQOL. The
child and parent scores were determined based on each
child’s or parent’s perception (2-45%) and rater-indepen-
dent condition (7-98%) (Table 2). A significant correlation
was noted between the calculated scores of the children’s
perception about HRQOL and the child-reported—but not
the parent-reported—global HRQOL (r = 0.55, P < 0.001
vs. r = 0.07, P = 0.404) (Table 3). Similarly, parents’
perception about HRQOL was correlated with the parent-
reported—but not the child-reported—global HRQOL
(r =049, P <0.001 vs. r = 0.10, P = 0.251).

Factors related to children’s and parent’s perception
The difference in children’s perception between self- and

interviewer-administered reports was not significant
(P > 0.05) (Table 4). In the multivariate analysis, the step-



