
INTRODUCTION

Brain tumors are the second most common form of child-
hood cancer, accounting for approximately 20% of childhood 
cancer diagnoses.1 Survival rates have increased markedly over 
the last several decades due to aggressive combinations of th-
erapies, including surgical resection, chemotherapy, radioth-
erapy, and peripheral blood stem cell transplantation. Nowa-
days, approximately 65% of all children treated for brain tu-
mors achieve long-term survival.2 Therefore the perspective 
of brain tumor as a chronic disease has appeared. Survivors of 
childhood brain tumors may suffer from persistent psychoso-
cial, behavioral, and social difficulties. Also, caregivers of child-
ren who suffered from brain tumors may experience signifi-
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cant ongoing distress.
Since the treatment, recovery, and rehabilitation of children 

with brain tumors may be lengthy, such children may have dif-
ficulties reintegrating into normal life, maintaining peer rela-
tionships, and attaining normal academic milestones.3-5 Sur-
vivors of childhood brain tumors have reported that they had 
lower quality of life (QOL) than either their normal peers or 
other childhood cancer survivors.6-12 Also, brain tumor survi-
vors had the highest prevalence of physical limitations.13

Caregivers of children with brain tumors reported high le-
vels of distress, post-traumatic stress and lower QOL in both 
the physical and psychological domains.14,15 They reported that 
stress continued for 5 years or more post-diagnosis.16

Pediatric health-related quality of life (HRQOL), which is 
multidimensional, consisting at the minimum of the physical, 
psychological (including emotional and cognitive), and social 
health dimensions delineated by the World Health Organiza-
tion,17 has emerged as an important health outcome in pediat-
ric clinical trials and in strategies to improve clinical outco-
mes.18,19 Therefore, many studies in many countries have con-
sidered psychological outcomes, including QOL, in children 
with brain tumors. A study about children with brain tumors 
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in Korea was needed because of trans-cultural and ethnic dif-
ferences in patients’ QOL and stress.20 However, few studies 
have investigated psychological outcomes, including HRQOL, 
in children with brain tumors in Korea.

We aimed to assess HRQOL, ability to perform Activities of 
Daily Living (ADL), and parenting stress, satisfaction and ef-
ficacy in children with brain tumors and compare these to th-
ose of normal controls (NCs). Also, we aimed to assess relation-
ships between clinical characteristics with HRQOL in children 
with brain tumors.

METHODS

Subjects 
Study participants were 31 patients aged 3 to 18 years (mean 

age 9.65±2.80, 21 males and 10 females) and 125 NCs (mean 
age 9.72±1.51, 64 males and 61 females). The 31 patients had 
brain tumor diagnoses and received various treatments such 
as chemotherapy, or radiotherapy, or peripheral blood stem 
cell transplantation after surgical resection at the Children Can-
cer Unit at Samsung Medical Center, Seoul, Republic of Korea, 
from February 2008 to August 2009. When we procedure this 
cross-sectional study, 15 patients received chemotherapy, 7 
patients received chemotherapy and radiotherapy, and 8 pati-
ents received chemotherapy, radiotherapy, and peripheral 
blood stem cell transplantation (Table 1).

Procedure
For brain tumor patients, we gathered information on diag-

nosis, treatment stage, size of residual tumor, and presence of 
leptomeningeal seeding through medical records and used the 
Korean version of the Wechsler Preschool and Primary Sc-
ales of Intelligence (K-WPPSI)21 or the Korean version of the 
Wechsler Intelligence Scale for Children-III (K-WISC-III)22 
to assess the children’s intelligence and the Korean version of 
the Child Behavior Checklist (K-CBCL)23 to assess their beha-
vior problems and social competencies. As CBCL was design-
ed for completion by parents between 4 to 18 years of age, we 
assessed CBCL for 28 patients older than 4 years.

For both brain tumor patients and NC subjects, we admin-
istered the self-report Pediatric Quality of Life Inventory, ver-
sion 4.0 (PedsQL)24 to assess HRQOL and examined ADL 
such as 1) bowel control; 2) bladder control; 3) washing, br-
ushing, and shampoo; 4) toileting; 5) eating; 6) transferring; 
7) ambulation; 8) dressing; 9) stair climbing; 10) bathing; 11) 
being left alone; and 12) wearing shoes.25 

The PedsQL measure HRQOLs for the 1-Month period pri-
or to interview, and have 4 domains and 23 items: Physical 
Functioning (8 items), Emotional Functioning (5 items), So-
cial Functioning (5 items), School Functioning (5 items); and 

the summary scores. A 5-point response scale is utilized (0= 
never a problem; 1=almost never a problem; 2=sometimes a 
problem; 3=often a problem; 4=almost always a problem). 
Items are reverse-scored and linearly transformed to a 0 to 100 
scale (0=100, 1=75, 2=50, 3=25, 4=0), so that higher scores 
indicate better HRQOL. Scale Scores are computed as the 
sum of the items divided by the number of items answered.

The ADL measures basic activities of daily living for the 
1-Month period prior to interview. Scores of 0 to 2 were assign-
ed to each of 12 items, and higher sum scores of 12 items in-
dicate more difficulties with performing normal self-care acti-
vities. For parents of both brain tumor patients and NCs, we 
administered the parent proxy-report of the PedsQL, the Ko-
rean Version of the Parenting Stress Index-Short Form (K-PSI-
SF),26 to assess parenting stress, and the Korean Version of the 
Parenting Sense of Competence (K-PSOC),26 to assess parent-
ing satisfaction and parenting efficacy.

This study protocol was approved by our institutional re-
view board, and written informed consent was obtained from 
each enrolled participant or, for minors, the participant’s parents.

 
Statistical analysis

We analyzed the data using SPSS 16.0 R software for Win-
dows. We used the chi-square test, the Mann-Whitney test, 
and the two-sample t-test to evaluate differences in clinical va-

Table 1. Clinical characteristics of children with brain tumors

Mean age at diagnosis of brain tumor, years (SD)
Mean duration since diagnosis of brain tumor, 
  months (SD)
Diagnosis, N(%) 

Medulloblastoma
Anaplastic ependymoma
Primitive Neuroectodermal Tumor (PNET)
Malignant Glioneuronal Tumor (MGNT)
Atypical Teratoid Rhabdoid Tumor (ATRT)

Residual tumor, N(%)
Size <1.5 cm 
Size >1.5 cm 

Leptomeningeal seeding, N(%) 
No seeding 
Seeding 

Current stage of applied treatment
Post-CT ,Pre-RT and Pre-PBSCT, N(%)
Post-CT, Post-RT and Pre-PBSCT, N(%)
Post-CT, Post-RT and Post-PBSCT, N(%)

Intelligence (SD) 
Mean verbal IQ
Mean performance IQ
Mean full scale IQ

8.67 (3.93)
11.87 (15.95)

21 (67.7%)
04 (12.9%)

2 (6.5%)
2 (6.5%)
2 (6.5%)

14 (45.2%)
17 (54.7%)

14 (45.2%)
17 (54.7%)

15 (48.4)
07 (22.6)
09 (29.0)

95.41 (17.60)
78.25 (21.69)
86.12 (17.74)

CT: chemotherapy, RT: radiotherapy, PBSCT: Peripheral Blood 
Stem Cell Transplantation, IQ: intelligence quotient
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riables between the two groups. 
Pearson correlation and Spearman’s correlation were used 

to assess the relationship between clinical characteristics with 
the total scores of PedsQL self- and parent report in brain tu-
mor patients. 

The statistical significance level was set at p<0.05. 

RESULTS

There was no significant difference in mean age (p=0.94, by 
Mann-Whitney test) or gender ratio (p=0.32, by Fisher’s Ex-
act test) between the brain tumor patients and the NC group. 

Table 1 summarizes the clinical characteristics of the chil-
dren with brain tumors. 

Patients with brain tumors did not show significant behav-
ioral problems or social competent problems in CBCL scale 
(Table 2).

The mean self-report PedsQL scores on the Physical Health 
Scale, Emotional Functioning Scale, Social Functioning Scale, 
School Functioning Scale, and Total Scale were significantly 
lower in the brain tumor patients than in the NC group. In ad-
dition, the mean parent proxy-report PedsQL scores on the 
Physical Health Scale, Social Functioning Scale, School Fun-
ctioning Scale, and Total Scale Scores in the brain tumor pa-
tients were significantly lower than those of the NC group (Ta-
ble 3).

There was no significant difference between self-report Ped-
sQL scores and parent proxy-report PedsQL scores in the br-
ain tumor patients (Fig. 1). 

The mean ADL score for the brain tumor patients was sig-
nificantly higher than that of the NC group (Table 4).

Even though there was no significant difference between 
the two groups in the K-PSI-SF scores of stress related to child 
learning and in the K-PSOC scores, the K-PSI-SF mean scores 
related to stress of having a difficult child and to stress of par-
ent-child interaction in the parents of brain tumor patients te-
nded to be higher than those of the NCs’ parents (Table 4). 

Clinical characteristics including mean age at diagnosis of 
brain tumor, mean duration since diagnosis of brain tumor, 
applied treatment and intelligence were not correlated with the 
total scores of PedsQL self- and parent report in brain tumor 
patients.

DISCUSSION
 
This is the first study measuring HRQOL for children with 

brain tumors in Korea. In this study, we observed that HRQOL 
in children with brain tumors was lower than that of normal 

Table 2. T-score of K-CBCL Subscale in children with brain tumor 
(N=28)

Mean (SD) Reference value
Social subscales

Total competence
Social
School 

49.62 (9.83)
51.62 (9.35)
50.14 (10.79)

<33
<30

Clinical subscales
Withdrawn
Somatization
Anxious/Depressed
Social problems
Thought problems
Attention problems
Delinquency
Aggression 
Internalizing
Externalizing
Total problem

55.08 (8.80)
53.96 (12.54)
48.69 (7.55)
50.19 (10.23)
50.35 (7.07)
48.15 (8.32)
46.46 (7.02)
46.35 (6.12)
51.58 (9.95)
46.19 (6.44)
48.81 (7.69)

>70

>63
>63
>63

K-CBCL: Korean version of the Child Behavior Checklist 

Table 3. The PedsQL scores of child self-reports and parent proxy-reports of children with brain tumors and the normal control group

Children with brain tumor (N=31)
Mean±SD

Normal control group (N=125)
Mean±SD

p

Self-report
Total score
Physical health
Emotional functioning
Social functioning
School functioning

Proxy-report
Total score
Physical health
Emotional functioning
Social functioning
School functioning

58.82 (16.83)*
47.98 (26.72)*
72.06 (25.00)*
68.24 (23.65)*
52.94 (23.66)*

67.78 (20.29)*
54.60 (27.45)*
82.65 (12.00)*
79.41 (26.63)*
62.35 (25.81)*

90.68 (9.61)0
93.61 (9.93)0
86.20 (16.12)
92.80 (15.43)
88.40 (11.80)

90.39 (10.16)
93.49 (12.52)
86.96 (14.59)
93.32 (11.18)
85.92 (14.65)

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.08
0.00
0.00

*p<0.01, by Mann-Whitney test. PedsQL: Pediatric Quality of Life Inventory, version 4.0
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controls. Our data are generally in keeping with studies of 
survivors of childhood brain tumor, showing that they had a 
lower HRQOL than did healthy controls.6,7,10-12 The mean self-
report PedsQL scores, and the mean parent proxy-report Ped-
sQL scores except Emotional Functioning Scale in the brain 
tumor group were not significantly lower than those of the NC 
group. However, the mean parent proxy-report PedsQL scores 
for Emotional Functioning Scale in the brain tumor group were 
not significantly lower than those of the NC group. Parents are 
more able to judge a child’s external problems but are much 
less accurate when it comes to judging a child’s internal prob-
lems.27 Therefore, parents are more able to rate a child’s HRQOL 
in relation to physical functioning domains compared to the 
less visible domains, such emotional functioning.28 We dem-
onstrated that children with brain tumors have lower HRQOL, 
including in the domains of physical health, emotional func-
tioning, social functioning, and school functioning, than he-
alth controls have.

In this study, there were no significant differences between 
the self- and parent-rated HRQOLs in children with brain tu-
mors. Since parents of chronic sick might be able to observe 
their child accurately, the agreement between parent and child 
ratings of HRQOL is better in chronically sick than in healthy 

children.28 Although researchers and clinicians should consid-
er pediatric patients’ self-reports as the standard for measur-
ing perceived HRQOL, parents’ proxy-report is likely needed 
in some situations when the child is too young, too cognitively 
impaired, or too ill or fatigued to complete an HRQOL instru-
ment.29 Moreover, research has demonstrated the feasibility, 
reliability, and validity of parent proxy-report for the age sub-
group of ages 2-16 years.24 Therefore, our findings support the 
idea that the parent proxy-report substitutes adequately for a 
patient self-report when childhood patients with brain tumors 
are not able to complete a self-report, considering that the pa-
rent proxy-report underestimates the emotional problem of 
child.28

In this study, we observed that children with brain tumors 
had more difficulties with performing normal self-care activ-
ities compared to healthy controls. Data from the first Child-
hood Cancer Survivor Study (CCSS) survey indicated that phy-
sical performance limitations, including the inability to lift 
objects, move a table, carry groceries or a bowl, walk uphill, 
climb a few flights of stairs, bend, lift, stoop, walk one block, 
eat, dress, bathe, or use the toilet, were prevalent among 19.6% 
of childhood cancer survivors.13,25 Survivors of childhood br-
ain tumor were most likely to report these performance limi-

Table 4. The ADL, K-PSI-SF, and the K-PSOC scores in the children with brain tumor and normal control subjects

Children with brain tumor (N=31)
Mean±SD

Normal control group (N=125)
Mean±SD

p

ADL*
K-PSI-SF

Stress related to difficult child†

Stress related to parent-child interaction‡

Stress related to    child learning†

K-PSOC
Sense of parenting competence‡

Parental anxiety†

05.12 (6.65)*

18.23 (5.77)**
22.24 (4.48)**
07.18 (2.88)

29.71 (4.62)
11.71 (4.06)

00.38 (0.81)

15.70 (5.72)
19.93 (5.23)
07.20 (2.83)

31.30 (5.16)
10.87 (3.44)

0.00

0.09
0.09
0.84

0.30
0.36

*p<0.01, **p=0.09, †by Mann-Whitney test, ‡by Two sample t-test. ADL: activity of daily living, K-PSI-SF: Korean version of the Parenting 
Stress Index-Short Form, K-PSOC: Korean version of the Parenting Sense of Competence
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40
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0
Total score Physical health Emotional functioning Social functioning School functioning

Child report
Parent report

Figure 1. The PedsQL scores between self-report and parent proxy-report of children with brain tumor. PedsQL: Pediatric Quality of Life In-
ventory, version 4.0.

p=0.285 p=0.957 p=0.351 p=0.252 p=0.225
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tations, and they were also most likely to report restricted 
abilities to perform personal care, such as eating, bathing, dres-
sing, or getting around home.13 These performance limitations 
can produce participation restriction, which may place sur-
vivors of childhood brain tumor at risk for below optimal atta-
inment of their economic, educational, and occupational go-
als.25,30 Thus, interventions targeted at preventing ADL deter-
ioration and improving ADL in survivors of childhood brain 
tumor are needed.

In this study, the stress related to having a difficult child and 
to parent-child interaction in parents of brain tumor patients 
tended to be higher than those of parents of healthy controls. 
The stress related to such difficult children includes the ch-
ild’s overall behavioral disturbances, which parents find diffi-
cult to handle. In a previous study, parents who reported high-
er levels of parenting stress reported that their children with 
cancer had higher levels of acting-out behaviors and emotion-
al problems and fewer positive social behaviors.31 The experi-
ence of caring for a child with a brain tumor correlates to an in-
creased level of stress that may adversely impact parent men-
tal health,32 and this distress persists during ongoing treat-
ments as well as off-treatment periods.33 Furthermore, another 
previous study showed the rate of parent-child dysfunctional 
interaction was significantly higher in families where a child 
had a brain tumor than families of healthy controls.34 Cancer 
patients who have good familial interaction have reported less 
psychological distress and better adjustment.35 Thus, further 
study on more cases is needed to verify that parenting stress 
in parents of patients with brain tumors is significant higher 
than that of the parents of health controls.

Though we did not find the relationship of clinical charac-
teristics with the total scores of PedsQL self- and parent report 
in brain tumor patients, previous studies showed that fatigue, 
ethnic minority status, male, supratentorial tumors, radiation 
therapy, and more severe late effects were associated with po-
orer HRQOL in survivors of pediatric cancers containing br-
ain tumor.4,10 Thus, further study on investigating demogra-
phics, disease and treatment factors relating HRQOL in child-
ren with brain tumors in Korea is needed.

This study has several limitations. First, as it had a cross-
sectional design, we did not evaluate HRQOL, ADL, parent-
ing stress, parenting satisfaction, and parenting efficacy for 
any appreciable duration after the brain tumor diagnosis or 
after discontinuation of cancer treatment. Therefore, longitu-
dinal studies are needed. Second, we did not evaluate various 
disease, treatment and demographic factors, including socio-
economic status, educational level, and religion, that may af-
fect HRQOL, ADL, parenting stress, parenting satisfaction, 
parenting efficacy, and familial interaction. Third, we did not 
evaluate intelligence function test and K-CBCL in the NC gr-

oup, so that we did not compare intelligence, and behavior 
problems and social competencies between brain tumor pa-
tients and NC subjects.

In conclusion, children with brain tumors had lower HR-
QOL and difficulties in performing ADL. Parents of children 
with brain tumors had a tendency to experience stress related 
to having a difficult child and to parent-child interaction. Th-
erefore, we suggest that long-term monitors for the child’s HR-
QOL and ADL, and parenting stress in children with brain 
tumors are needed.
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