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Abstract 
Background: The aim of this study was to clarify the degree of information provision to children 
with brain tumors, factors influencing this provision, and the relationship between this provision 
and psychosocial consequences. Methods: A total of 157 parents completed a questionnaire on the 
degree of information provision to their children and sociodemographic and medical characteris-
tics. Parents and their children completed subscales of the Pediatric Quality of Life Inventory 
(PedsQL) Cancer Module. Relevant factors were investigated using ordinal logistic regression ana- 
lysis and compared with PedsQL scores by degree of information provision with adjustment for 
age. Results: The majority of children aged 2 - 4 years received a low level of information only in 
regard to medical procedure and preparation. The majority of children aged 5 - 11 years were 
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provided information regarding disease symptoms and treatment, but not actual diagnosis. Ap-
proximately half of children aged 12 - 18 years were provided detailed information including their 
actual diagnosis. Older children generally received more information regarding their disease 
(odds ratio [OR] = 1.3 per 1 year old, P < 0.001), while children with intellectual disability received 
less (OR = 0.2, P = 0.006). The provision of information did not worsen scores for Procedural An-
xiety, Treatment Anxiety, Worry, or Communication. Conclusions: To our knowledge, this is the 
first report on the degree of information provision to children with brain tumors. Parents of 
children with brain tumors in Japan provide information dependent on age and intellectual level. 
The disclosure of information to children regarding their disease might affect their trust of medi-
cal and health care professionals. 
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1. Introduction 
With 5-year survival rates among pediatric brain tumor patients approaching 75% [1], physicians now face the 
challenge of enhancing psychosocial outcomes. Both children undergoing treatment for brain tumors and survi-
vors require information regarding their diagnosis, treatment, follow-up care, and late effects [2] [3]. Continuous 
and honest communication is important to help these children build trusting relationships with medical profes-
sionals and participate in treatment and health management [4] [5]. The first step in facilitating this open com-
munication is ensuring that medical professionals and parents provide children with accurate and appropriate 
information regarding their diagnosis [6]. 

Although several studies in the past 30 years have discussed the degree of information that should be provided 
to children with life-threatening diseases [3] [6]-[9], several factors must be considered for those with brain tu-
mors. First, when children are diagnosed with a brain tumor, they might appear unable to comprehend detailed 
information due to symptoms such as headache, neurological dysfunction, and cognitive impairment [10]. 
Second, as several types of brain tumors are associated with high mortality [11], information might be withheld 
out of concern for the child’s psychological well-being. In fact, a marked proportion of pediatric oncologists 
(14.4%) reported that they only revealed the diagnosis to children with a good prognosis [8]. Third, children 
with brain tumors showed more procedural and treatment anxiety than those with other types of cancer [12]. 
Children with brain tumors might receive limited information regarding their disease and therefore experience a 
higher degree of anxiety. 

In a Japanese study conducted in parents of children with hematological and solid cancer in the 1990s, the 
majority of mothers (53/57) concealed the diagnosis to prevent their child from experiencing stress [13]. The 
remaining mothers (4/57) revealed the diagnosis to provide peace of mind (e.g. before stem cell transplantation 
[SCT]) [13]. Parents’ will must be considered when informing children of their diagnosis [8] [14]. Useful refer-
ences for parents deciding to disclose or conceal their child’s diagnosis are the proportion of informed children, 
conditions for which a higher or lower level of information is provided, and whether informed children are more 
anxious or reassured than uninformed children. To provide further references for parents, we developed a study 
protocol based on the hypotheses that 1) children with brain tumors are provided information on their disease 
based on age and intellectual level; 2) a high proportion of information regarding diagnosis is provided to child-
ren treated at specific institutions, with a good prognosis, receiving specific treatment, and whose parents are 
without anxiety/depression; and 3) informed children are not more anxious, worried, or incommunicative than 
uninformed children. 

Here, we clarified the degree of information provision to children with brain tumors regarding their diagnosis, 
factors relevant to this provision, and the relationship between this provision and psychosocial outcomes. 

2. Methods 
This study was conducted in combination with the development of the Japanese version of the PedsQL Brain 



I. Sato et al. 
 

 
453 

Tumor Module [15]. We used the data to focus on how parents perceive the provision of information regarding 
diagnosis to their children. 

2.1. Study Population and Procedure 
Children with brain tumors and their parents were recruited from six hospitals across Japan and the Children’s 
Cancer Association of Japan (CCAJ) from September to December 2008. Inclusion criteria were children aged  
2 - 18 years who were diagnosed at least 1 month prior to study initiation. 

Researchers presented this study verbally and in writing to 122 parents at participating hospitals, and an invi-
tation to a meeting on brain tumors and notice to participate in this study were sent concurrently to all families 
by the CCAJ. A total of 120 parents recruited from hospitals and 52 contacted by the CCAJ agreed to participate 
(n = 172). 

Researchers also presented this study to 101 children of the 120 parents recruited from hospitals (19 too 
young to respond [2 - 4 years]) and 46 children of the 52 parents from the CCAJ (6 too young to respond [2 - 4 
years]). Of these 147 children, 143 agreed to participate with assistance from their parents. Questionnaires were 
distributed to 172 parents and 143 children. 

Questionnaires were returned by 167 parents and 138 children. We excluded questionnaires from 10 parents 
who did not select 1 of the 4 levels of information provision (described below) and candidate factors related to 
these 4 levels of information provision (sociodemographic, disease, and treatment variables noted in the latter 
section). Answers from 157 parents and 130 children were analyzed. 

2.2. Ethical Considerations 
This study was approved by the review boards of all seven participating institutions. As only a proportion of 
children had been informed of their diagnosis, the terms “cancer” or “tumor” were avoided and terms such as 
“your disease” were instead used with children in introductory literature and questionnaires. Children aged 12 
years or older and all parents provided written consent prior to participation. Children younger than 12 years 
provided informed verbal assent. 

2.3. Measurements 
The degree of information provision to children was collected from parents. Children were not asked how or 
what they were informed of regarding their disease to prevent mistrust of parents or medical professionals. Par-
ents were asked to choose from the following options regarding the degree of information they and medical pro-
fessionals provided: 1) little information, 2) moderate information regarding disease, 3) detailed information re-
garding disease, including diagnosis (disease name) or 4) other degree of information. Of these options, no par-
ents selected 4). Parents were allowed some free description of the degree of information they provided to their 
children. 

To confirm whether the degree of information provided was related to potential psychosocial outcomes for 
children, we measured aspects of health-related quality of life in children using four subscales (Procedural An-
xiety [3 items], Treatment Anxiety [3 items], Worry [3 items], and Communication [3 items]) of the Pediatric 
Quality of Life Inventory (PedsQL) Cancer Module [16] [17]. Children were asked to describe the extent to 
which each item troubled them in the previous month. Example items of each scale were “I get scared about 
needle sticks” (Procedural Anxiety), “I get scared when I am waiting to see the doctor” (Treatment Anxiety), “I 
worry that my disease will come back or relapse” (Worry), and “It is hard for me to tell the doctors and nurses 
how I feel” (Communication). For children aged 8 - 18 years, a 5-point Likert response scale was used (0 =  
never a problem; 1 = almost never; 2 = sometimes; 3 = often; 4 = almost always). For children aged 5 - 7 years, 
a 3-point face scale was used. Items were reverse-scored and linearly transformed to a 0 - 100 scale, with higher 
scores indicating better HRQOL (lower anxiety or better communication). To account for missing data, scale 
scores were computed as the sum of items divided by number of items answered. If more than 50% of items 
were missing or incomplete, the score was not computed. Cronbach’s alpha coefficients [18] of these subscales 
were reported as 0.77 to 0.88 [18]. To complement the interpretation of results, parents were also asked to de-
termine their child’s HRQOL using the PedsQL. Cronbach’s alpha coefficients of the parent reports ranged from 
0.86 to 0.96 [18]. 
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Parents were questioned regarding their child’s sociodemographic status and medical history to determine any 
relation to information provision, as follows: gender, age, tumor pathology, age at diagnosis and presence or ab-
sence of intellectual disability (perceived by parents), and previous instances of neurosurgery, radiotherapy, 
chemotherapy, or SCT. Parents were also questioned regarding their level of academic achievement and psy-
chological distress. Psychological distress was measured by the Kessler-10 (K10) questionnaire [19] [20], with 
higher scores indicating higher psychological distress in relation to depression or anxiety. If the score could not 
be computed because of missing or incomplete items, sample mean score was assigned for subsequent analysis 
as described below. Cronbach’s alpha coefficient was reported as 0.92 [21]. Children aged 8 years or older were 
questioned regarding their level of trait anxiety, which was measured by the State-Trait Anxiety Inventory for 
Children (STAIC) questionnaire [22] [23]. A higher score indicated a higher predisposition to anxiety. Cron-
bach’s alpha coefficient was 0.89 [15]. 

2.4. Statistical Analysis 
Statistics were calculated using IBM SPSS software, version 19 (SPSS, Inc., Chicago, IL, USA) and R version 
2.13.1 (R Foundation for Statistical Computing, Vienna, Austria) [24]. Level of significance was defined as 0.05. 
Participant characteristics were represented as sociodemographic and medical histories of children and soci-
odemographic background and psychological distress of parents. The degree of information provision to child-
ren with brain tumors was categorized by age. 

Ordinal logistic regression was performed with the degree of information provision as a dependent variable. 
The 13 independent variable candidates were: child’s age at recruitment, age at diagnosis, gender, recruited in-
stitution, type of brain tumor, treatment status, reported intellectual disability and experienced neurosurgery, 
chemotherapy, radiation, and SCT, as well as parent’s education level and K10 score. The independent variables 
were selected via the best-subset selection procedure, where the results of ordinal logistic regression with every 
combination of independent variable candidates (213 - 1 results) were sorted in ascending order of Akaike’s in-
formation criterion (AIC). Regression models with lower AIC values were optimal [25] [26], and the top five 
(lowest AIC values) were shown. A similar analysis with 14 independent variables including STAIC scores was 
conducted for parents and children aged 8 years or older. 

Child-reported PedsQL scores were calculated with respect to the degree of information provided to each 
child. To clarify the relationship between information provision and psychosocial outcomes, analysis of variance 
(ANOVA), trend test, and analysis of covariance (ANCOVA) for adjustment by age were performed. Correla-
tion coefficients between information provision and psychosocial outcomes were calculated with regard to child- 
and parent-reported outcomes to compare differences between the two. 

3. Results 
3.1. Participant Characteristics 
Median age of children with brain tumors was 10.0 years (range: 2 - 18), and the sample was heterogeneous for 
tumor pathology (Table 1). Most children presented with embryonal tumors, low-grade gliomas, and germ cell 
tumors. Median age at diagnosis was 6.0 years. Of the 157 parents questioned, 62 (39.5%) answered that their 
children were still receiving treatment and 95 (60.5%) that their children had completed treatment. The interval 
from completion of treatment to the survey ranged from 0.1 - 13.3 years. Twelve parents (7.6%) perceived their 
child as intellectually disabled. The majority of parents questioned were mothers (91.7%), and median age of the 
parents was 40.0 years (range: 23 - 63). 

3.2. Degree of Information Provision to Children with Brain Tumors 
The majority of parents of children aged 2 - 4 years (15/24, 63%) provided a low level of information (Table 2). 
As a case example, one parent who answered “they provided little information” further explained the necessity 
for oral medication and injection for their 4-year-old son with craniopharyngioma. Another parent explained the 
implementation of tumorectomy for their 6-year-old daughter with optic glioma, who had been diagnosed and 
receiving chemotherapy since 2 years of age. 

The majority of parents of children aged 5 - 11 years (42/70, 60%) provided a moderate level of information. 
One parent who answered that they “provided a moderate level of information about their disease,” referred to  
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Table 1. Participant characteristics (n = 157).                                                                  

 n % Mean Median SD 
Age of children at survey (years) 157  9.9  10.0 4.4 

2 - 4 24 42.1    
5 - 7 29 18.5    
8 - 12 54 34.4    
13 - 18 50 31.8    

Gender      
Male 88 56.1    
Female 69 43.9    

Tumor pathology      
Embryonal tumors 46 29.3    
Germ cell tumors 36 22.9    
Low-grade gliomas 38 24.2    
High-grade gliomas 23 14.6    
Other 14 8.9    

Age at diagnosis (years) 157  6.4 6.0 4.5 
Time from diagnosis (months) 157  41.5 32.0 39.5 
Treatment status      

On treatment 62 39.5    
Off treatment 95 60.5    

Current intellectual disability (perceived by parents)      
Presence 12 7.6    
Absence 145 92.4    

Neurosurgery      
Received 143 91.1    
Never received 14 8.9    

Radiotherapy      
Received 108 68.8    
Never received 49 31.2    

Chemotherapy      
Received 118 75.2    
Never received 39 24.8    

Stem cell transplantation      
Received 17 10.8    
Never received 140 89.2    

Trait anxiety of childrena,b 94  34.8 35.5 8.7 
Relationship to child      

Mother 144 91.7    
Father 10 6.4    
Grandmother 2 1.3    
Grandfather 1 0.6    

Age of parents at survey (years)a 156  39.9 40.0 6.3 
Academic achievement of parent      

High school 64 40.8    
College or university 93 59.2    

Parent’s psychological distressa,c 155  8.1  6.0 7.3 

SD, standard deviation; aMissing data excluded; bTrait anxiety subscale scores of the State-Trait Anxiety Inventory for Children (range 20 - 60); 
higher score indicate higher trait anxiety of children aged 8 or older; cKessler—10 scores (range 10 - 50); higher score indicates higher psychological 
distress of parents. 
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Table 2. Degree of information provision to children with brain tumors (n = 157).                                       

 Total (1) Little information 
n (%) 

(2) Moderate information  
n (%) 

(3) Detailed information  
n (%) 

 157 33 (21.0) 73 (46.5) 51 (32.5) 

Age (years)        

2 3 2 (66.7) 1 (33.3) 0 ( 0.0) 

3 8 7 (87.5) 1 (12.5) 0 ( 0.0) 

4 13 6 (46.2) 5 (38.5) 2 (15.4) 

5 5 1 (20.0) 3 (60.0) 1 (20.0) 

6 14 4 (28.6) 8 (57.1) 2 (14.3) 

7 10 4 (40.0) 5 (50.0) 1 (10.0) 

8 12 3 (25.0) 7 (58.3) 2 (16.7) 

9 7 1 (14.3) 5 (71.4) 1 (14.3) 

10 12 0 (0.0) 7 (58.3) 5 (41.7) 

11 10 1 (10.0) 7 (70.0) 2 (20.0) 

12 13 2 (15.4) 4 (30.8) 7 (53.8) 

13 16 1 (6.3) 8 (50.0) 7 (43.8) 

14 7 1 (14.3) 3 (42.9) 3 (42.9) 

15 9 0 (0.0) 3 (33.3) 6 (66.7) 

16 5 0 (0.0) 1 (20.0) 4 (80.0) 

17 8 0 (0.0) 2 (25.0) 6 (75.0) 

18 5 0 (0.0) 3 (60.0) 2 (40.0) 

Most frequent responses by age emphasized. 
 
the disease as “a boil in the head” and not as “brain tumor” to their 12-year-old son with a mixed germ cell tu-
mor who had been diagnosed and underwent a tumorectomy, whole-brain irradiation, and chemotherapy at 8 
years of age. 

Of the 63 parents of children aged 12 - 18 years, 35 provided detailed information including diagnosis (dis-
ease name), 24 provided a moderate level of information, and 4 provided little information. All parents of child-
ren aged over 15 years provided at least a moderate level of information. One parent who answered that they 
“provided information in detail about children’s disease, including diagnosis (disease name)” further explained 
using the term “brain tumor” and “cancer” for their 12-year-old daughter with medulloblastoma, who had been 
diagnosed and underwent a tumorectomy, local radiation, and chemotherapy at 1 year of age. The parent also 
clarified that they did not provide information regarding the late effects of disease, symptoms and treatment re-
garding childhood cancer. 

3.3. Factors Relevant to Degree of Information Provision 
Due to the large number of results obtained in the best-subset procedure, only the top five models (lowest AIC) 
are shown (Table 3). Parents of older children were more likely (odds ratio [OR] = 1.3 per year of age) to 
provideinformation regarding disease than those of younger children, and parents of children with intellectual 
disability (perceived by parents) were less likely to provide information (OR = 0.2) than those without. Parents 
of children who had undergone specific treatment, particularly SCT (OR = 2), appeared more likely to provide 
information, but not to a statistically significant degree. Parents with anxiety/depression appeared less likely to 
provide information (OR = 0.98 per 1-point increase in K10 score), but also not to a statistically significant  
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Table 3. Odds related to degree of information provision for children with brain tumors (n = 157).                        

Independent variable 
Model 1 Model 2 Model 3 Model 4 Model 5 

OR 
P 

OR 
P 

OR 
P 

OR 
P 

OR 
P 

Age of children at recruitment (per year of age) 1.30 
<0.001 

1.30 
<0.001 

1.29 
<0.001 

1.29 
<0.001 

1.30 
<0.001 

Reported intellectual disability 0.15 
0.006 

0.19 
0.013 

0.18 
0.011 

0.16 
0.008 

0.15 
0.006 

Experienced stem cell transplantation 2.3 
0.136 - - 2.2 

0.152 
2.1 

0.162 

Experienced neurosurgery - - 1.8 
0.321 - 1.6 

0.393 

K10 score of parents (per 1 point) - - - 0.98 
0.384 - 

Nagelkerke R2 0.352 0.341 0.347 0.352 0.356 

AIC 281.35 281.56 282.53 282.59 282.60 

AIC, Akaike’s information criterion; K10, Kessler-10; OR, odds ratio Ordinal logistic regression implemented. Dependent variables were degree of 
information provided regarding disease (1 = little information, 2 = moderate level of information regarding clinical condition and treatment, and 3 = 
detailed level of information regarding clinical condition and treatment, including disease name); independent variable candidates were child’s age at 
recruitment, age at diagnosis, gender, recruited institution, type of brain tumor, treatment status, reported mental retardation, experienced neurosur-
gery, experienced chemotherapy, experienced radiation, and experienced stem cell transplantation, and education and K10 score of parent; indepen-
dent variables were selected via best-subset selection procedure based on AIC. This table presents the top 5 (lowest AIC) models. 
 
degree. The best-subset procedure did not select other factors such as child’s age at diagnosis, gender, recruited 
institution, type of brain tumor, treatment status, experienced chemotherapy, experienced radiation, or parent’s 
education as influential factors on information disclosure within the top five models (Table 3). Regarding trait 
anxiety among children aged 8 years or older, STAIC scores were not associated with the degree of information 
in every model. 

3.4. Degree of Information Provision and Psychosocial Outcomes 
The degree of information provision was not significantly related to scores for Procedural Anxiety, Worry, or 
Communication (Table 4). In spite of non-significant statistically, children provided detailed information in-
cluding diagnosis reported pretty higher scores for Procedural Anxiety than those provided moderate or little in-
formation (79.8 versus 70.7 and 68.6), indicating less anxiety for medical procedure, needle stick, and blood 
sampling. Similarly, the more informed children reported higher scores for Communication; however, this trend 
was attenuated when the covariate effect of age was adjusted. 

The degree of information provision significantly related to Treatment Anxiety. The more-informed children 
reported higher scores for Treatment Anxiety than less-informed children, indicating less anxiety for treatment, 
being in the hospital, and interacting with physicians. This trend remained even when the covariate effect of age 
was adjusted. Correlation analysis also indicated that the more-informed children reported higher scores for 
Treatment Anxiety than less-informed children (r = 0.20 - 0.30) (Table 5). 

Similar trends were observed for parent-reports of the PedsQL; the signs of correlation coefficients between 
information provision and psychosocial outcomes reported by parents were identical with those reported by 
children. However, the correlation between the degrees of information provision and psychosocial outcomes re-
ported by parents were smaller than those reported by children and not statistically significant (Table 5). 

4. Discussion 
Here, we report the degree of information provision to children with brain tumors in Japan and describe factors 
influencing this provision. Age and intellectual disability were the only factors relevant to the degree of infor-
mation provision. Informed children did not appear more anxious, worried, or incommunicative than unin-
formed children. Quite the contrary, more-informed children showed a higher degree of treatment reassurance. 

To our knowledge, this is the first report on the degree of information provision to children with brain tumors.  
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Table 4. Psychosocial outcomes reported from children with brain tumor aged 5 - 18 years by degree of information pro- 
vision (n = 130).                                                                                         

PedsQL scale score by 
degree of information n Mean SD P (AA) P for trend (AA) 

Procedural anxiety      

Little information 17 68.6 38.9 0.255 0.123 

Moderate information 62 70.7 32.7 (0.656) (0.580) 

Detailed information 45 79.8 25.2   

Treatment anxiety      

Little information 17 81.9 29.5 0.007 0.003 

Moderate information 62 90.6 21.3 (0.085) (0.030) 

Detailed information 46 98.2 5.5   

Worry      

Little information 16 86.5 21.5 0.379 0.750 

Moderate information 62 79.0 26.5 (0.360) (0.895) 

Detailed information 45 84.3 19.8   

Communication      

Little information 17 56.9 40.5 0.023 0.021 

Moderate information 63 63.2 30.5 (0.201) (0.145) 

Detailed information 45 77.0 25.3   

AA, P-value with analysis of covariance (ANCOVA) adjusted by age (“age-adjusted”); PedsQL, Pediatric Quality of Life Inventory; SD, standard 
deviation; Higher scores indicate higher quality of life (lower anxiety or more communication). Example items of each scale were “I get scared about 
having needle sticks” (Procedural Anxiety), “I get scared when I am waiting to see the doctor” (Treatment Anxiety), “I worry that my disease will 
come back or relapse” (Worry), and “It is hard for me to tell the doctors and nurses how I feel” (Communication). Missing data were excluded. 
 
Parents of children aged 5 years or older provided at least a moderate level of information regarding their dis-
ease. The main reason for non-disclosure of disease by parents was concern of shocking children psychological-
ly [14]. Our results might be used as a reference when deciding to disclose or conceal information to their child-
ren, particularly those concerned about their child being too young to cope with such information.  

The majority of parents of children aged 4 years or younger provided a low level of information regarding 
their disease. Based on free descriptions, most information provided appeared to regard concrete and visible 
procedures, out of consideration for potential fear and anxiety the child might experience. Parents explained 
their intentions, particularly in cases where they might require their child’s cooperation or when their child was 
hurt. However, the majority of parents did not intend to explain the diagnosis to their child. Although more in-
formation, including disease name, was provided as age increased, there was no defined cutoff age at which cer-
tain information was deemed acceptable to disclose. Even for high-school students, approximately half did not 
know the name (“brain tumor”) of their disease. Parents often avoided providing accurate information about 
their child’s disease, instead explaining in an easy-to-understand manner (e.g. “a boil in the head”).  

This unspoken policy of secrecy regarding disease is more common in Japan than the UK and USA [9] [27]. 
For example, in the USA, during the 1990s the majority (75%) of parents of young children with cancer (mean 
age, 5.45 years [SD 1.00]) reported that their children were aware of their diagnosis [7]. In contrast, in Japan, 
during the 1990s the majority of (64%) pediatric oncologists had never revealed the diagnosis to their patients 
[8]. Several studies have since clarified that the pattern of information provision differs between cultures [9] 
[28]-[30]. Similar to Japan, populations in several countries and areas such as Korea [31], China [32], Taiwan 
[33], Iran [30], and Italy [34] exhibited similar trends regarding the level of information on cancer diagnosis 
provided to “fragile” patients. The free descriptions from parents in this study demonstrate one way of talking to 
children about their disease in an appropriate manner. 
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Table 5. Relationship of perceived degree of information provision by parents to psychosocial outcomes of children with 
brain tumors aged 5 - 18 years (n = 130).                                                                      

 
Perceived degree of information provision by parents and 

psychosocial outcomes by children or parents 
Correlation between  

child- and  
parent-reported scores Reported by children Reported by parents 

Procedural Anxiety    

Correlation coefficient 0.17 0.14 0.69 

(P-value) (0.058) (0.122)  

Age-adjusted (AA) 0.07 0.07 0.68 

(P-value) (0.399) (0.438)  

Corrected for attenuation (CA) 0.17 0.15 0.75 

AA and CA 0.08 0.08 0.74 

Treatment Anxiety    

Correlation coefficient 0.28 0.17 0.45 

(P-value) (0.002) (0.057)  

Age-adjusted (AA) 0.20 0.11 0.43 

(P-value) (0.025) (0.232)  

Corrected for attenuation (CA) 0.30 0.17 0.50 

AA and CA 0.21 0.11 0.47 

Worry    

Correlation coefficient 0.17 -0.09 0.27 

(P-value) (0.851) (0.257)  

Age-adjusted (AA) 0.03 -0.05 0.27 

(P-value) (0.751) (0.578)  

Corrected for attenuation (CA) 0.02 -0.11 0.34 

AA and CA 0.03 -0.05 0.34 

Communication    

Correlation coefficient 0.24 0.17 0.52 

(P-value) (0.007) (0.046)  

Age-adjusted (AA) 0.16 0.13 0.51 

(P-value) (0.082) (0.139)  

Corrected for attenuation (CA) 0.27 0.18 0.63 

AA and CA 0.18 0.14 0.62 

AA, partial correlation adjusted by age of child; CA, correlation coefficient corrected for attenuation. 
 

Our findings describe the current degree of information provision to children with brain tumors in Japan. In 
principle, children must be provided all information regarding their disease with consideration for their age and 
developmental level [5] [35] [36]. In addition, to encourage the provision of information to children with brain 
tumors, cultural background should be considered. 

The age and intellectual disability of children were identified as factors relevant to the degree of information 
provision, findings consistent with a previous study showing that age was associated with disclosure of diagno-
sis to children with HIV/AIDS [37]. Other factors, such as child’s gender and socioeconomic status, were se-
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lected in the predictive model but were not significantly associated with disclosure, unlike the previous study 
[37]. In the present study, specific treatments (SCT and neurosurgery) increased information provision to child-
ren and were selected as considerable factors using the best-subset procedure. However, the influence of specific 
treatment on information provision was minor. Throughout the course of treatment, parents and physicians had 
consultations regarding information provision to their child. These findings indicate the consistent attitude of 
parents and physicians regarding the provision of information irrespective of tumor type and treatment course. 
Of course in clinical practice, the degree of information provision is decided case-by-case [8]. On age bracket 
stratification, children aged 12 years or older appeared to have been informed about their diagnosis more often 
on a case-by-case basis than younger children. There might also be instances of case-by-case decisions beyond 
the studied factors. For example, unstudied factors such as the requests of children might influence the degree of 
information provision. 

Disclosure of a cancer diagnosis to children varies between hospitals [27], and parents’ will regarding disclo-
sure is affected by that of the physician [13] [14]. We therefore found it surprising that the recruited institutions 
(six hospitals and one association) were located in different regions yet had no effect on information provision. 
The recruited hospitals are considered the location where children received their treatment, even for children 
currently receiving no treatment, as most pediatric brain tumor survivors in Japan receive follow-up at the same 
hospital continuously, for an average of 15 years after diagnosis [38]. Further, the CCAJ is the largest organiza-
tion supporting children with cancer and their families and provides various means of support to members (par-
ents), including counseling on how to inform children of their disease [39]. These facts suggest that each re-
cruiting institution conducted the best possible practice for information provision and open communication to 
children with brain tumors. We requested that this study be conducted with leading physicians of treatment for 
pediatric brain tumors. The findings of this study might therefore reflect a higher level of information provision 
to children than other institutions in Japan. 

Here, we confirmed that informed children are not more anxious, worried, or incommunicative than unin-
formed children, a finding consistent with adult cancer patients in China [40]. Further, informed children were 
less anxious about treatment, hospitals, and physicians than uninformed children. The disclosure to children of 
information regarding their disease appears to contribute to their trust of medical and health care professionals. 
To our knowledge, this is the first empirical evidence of a relationship between information provision to child-
ren with cancer and psychosocial outcomes. This finding might help parents communicate their child’s diagnosis 
to provide them both peace of mind. 

The reverse relationship between information provision to children and anxiety requires discussion, as less 
information might have been provided to children perceived as anxious. However, two results of the present 
study support a directional relationship between information provision and anxiety of children. First, this study 
measured trait anxiety, which is a stable characteristic of children [22] [23], and confirmed that trait anxiety was 
not related to the degree of information provision. This finding therefore suggests that parents determining the 
level of information to provide to children based on their trait anxiety is unlikely. Second, we confirmed that the 
relationship between information provision to children and their self-reported anxiety was clearer than that be-
tween information provision to children and parent-reported anxiety of children. If parents were indeed deter-
mining the level of information they should provide to a child based on the child’s level of anxiety, then per-
ceived anxiety of children should be more related to provision of information than child-reported anxiety; how-
ever, this was not the case. Therefore, a directional relationship between information provision and psychosocial 
outcomes of children might exist, rather than reverse relationship. 

Although ethically speaking diagnosis information should be provided to children, obtaining empirical evi-
dence on outcomes of such information provision is difficult, as controlled intervention studies are unethical. 
While a proportion of previous cross-sectional observational studies in adult cancer patients noted relationships 
between information provision to patients and their health outcomes [40], the possibility of a reverse relation-
ship (relationships between patients’ health outcomes to the degree of information provision) could not be dis-
counted. We therefore consider the parent-child paired data to be a methodological strength of the present study 
that enables the acquisition of strong evidence regarding the effect of information provision on the psychosocial 
outcomes of children, despite this being a cross-sectional study. 

Provision of information by parents might influence psychosocial outcomes of children pleiotropically. When 
parents provide information regarding diagnosis to their child, the psychosocial outcomes of the child might be 
improved due to the acquirement of new knowledge of themselves, confidence in the ability to manage their 
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physical and psychosocial complaints, or relief by being informed. Furthermore, of note, the relationship be-
tween parents’ provision of information and children’s psychosocial outcomes is not necessarily mediated by 
children’s understanding or recall of such information. If, even after receiving information regarding their diag-
nosis, children do not understand (or forget) the information, their psychosocial outcomes may still be improved 
due to parents’ relief in having explained the situation to the child, heightened family functioning due to parents’ 
peace of mind, or parents and medical staff being more honest and open and therefore in a better position to care 
for children. While the present study somewhat clarified the pleiotropic influence of provision of information 
perceived by parents on the psychosocial outcomes of children, further research is required to clarify the process 
and mechanism by which this influence is enacted. 

Several other limitations to the present study warrant mention. First, our ability to generalize the data is li-
mited. While the response rate at hospitals was high, rates at the CCAJ are unknown, as several hundred families 
were notified of this study through the CCAJ, including those not eligible to participate. Parents might not have 
enrolled to prevent their children from any possible negative psychosocial outcomes due to participation in this 
study. Further, the findings of this study might reflect a higher level of information provision to children under 
the best possible practice than that in other institutions in Japan. 

Second, our results should be interpreted with caution, as this was a cross-sectional study conducted at one 
time point. When children were informed of their diagnosis and how they experience current psychosocial out-
comes after information provision remains unknown. We also measured the psychological distress of parents 
using the K10 score, which only indicates their current condition. Past mental conditions or medical history of 
parents could influence their desire to provide information to children regarding their disease. 

Third, our results should also be interpreted with caution, as the degree of information was determined ac-
cording to simple and subjective questions. Parents were only questioned regarding the diagnosis (disease name) 
and condition of their child, and information provided in the present study does not include the prognosis of the 
disease. In addition, what was considered “little information” by some parents may have been considered “mod-
erate information” by others. However, these questions could be considered effective indicators of information 
provision in context, as statistically significant results were obtained even when the question had some degree of 
error and no parents selected the fourth response (instead providing other degrees of information). The question 
and response choices in the present study matched those of parents in a clinical setting in Japan [41], where an 
important step is that children were provided information regarding disease condition (difference between the 
first and second response) and regarding disease name (difference between the second and third response. 

Fourth, we did not conduct an a priori sample size calculation because the present study was conducted in pa-
rallel with a related study that has a predetermined sample size [15]. This study indicated that the influence of 
disease and treatment factors on information provision was minor, if present at all. A larger sample might clarify 
additional relationships between relevant factors and information provision. Specific treatments and the anxiety 
or depression of parents can be considered, among others. 

In the future, a qualitative study should be conducted to explore types of practice implemented in leading 
hospitals and analyze how this can be applied to other hospitals. How information is provided (by parents, by 
physicians, by nurses, or by them role sharing) is also important. A more detailed survey should then be con-
ducted to clarify the contents of “provided a moderate level of information,” which would be useful for parents 
and medical professionals when explaining the disease and treatment to children with brain tumors. 

5. Conclusion 
Here we report the degree of information provision to children with brain tumors in Japan in 2008. Parents of 
children with brain tumors provided information dependent on the child’s age and intellectual level. Children 
aged 5 years or older received information on a moderate or detailed level regarding their disease. Regarding 
ethnical/cultural considerations, children should not uniformly receive information regarding their diagnosis. 
The provision of information did not make children more anxious, worried, or incommunicative. This study 
provides evidence that information provision to children regarding their disease is the first step in fostering open 
communication with medical professionals. 
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