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INTRODUCTION

Alongside the extent of removal and patients’ survival in the management of brain tu-
mors, health-related quality of life (HRQOL) has become an important consideration. The purpose of
this study is to evaluate the change of HRQOL in brain tumor patients before and after surgery and to
assess the associated factors that contribute to the change of HRQOL.

ETEEE A total of 258 patients who underwent surgical treatment were enrolled in this study.
The European Organization for Research and Treatment of Cancer Quality of Life Questionnaire 30
(EORTC QLQ-C30) and the 20-item EORTC QLQ-Brain Neoplasm (QLQ-BN20) were used to assess
HRQOL. Patients were asked to fill out the questionnaires before and 3-6 months after surgery.

PEESTE  Global QOL (p<0.001) and emotional function (p<0.018) were significantly improved
after surgery. Physical function (p=0.015) was significantly aggravated. Among the symptoms, head-
ache, pain and nausea and vomiting were significantly decreased (p<0.01, p=0.041, p<0.001, respec-
tively), while dyspnea, communication deficit and weakness of the legs were increased (p=0.005,
p=0.040, and p=0.014, respectively). Preoperative neurologic deficit (p=0.019) and tumor diameter
(p=0.016) were significantly related to the patients who showed aggravation of global QOL after brain
tumor surgery. In the aggravated global QOL group, common complaints and concerns included role
function, appetite loss, financial difficulty and future uncertainty.

In brain tumor patients, HRQOL has improved after surgery. Role function, appetite
loss, financial difficulty and future uncertainty were important factors for HRQOL in brain tumor patients
treated with surgery. Although there is National Health Insurance and Medical Aid program in Korea, fi-
nancial difficulty and future uncertainty are much more important in influencing QOL than previously
thought. The results of this short-term follow up preliminary study suggest that several factors were re-
lated to HRQOL, Further research is needed to evaluate the long term change of HRQOL and enhance
the global QOL by analyze related factors.
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of patients rather than improving their health-related quality
of life (HRQOL). Among the treatment modalities, surgical
tumor removal has been the standard for brain tumor man-

Traditionally, the goals of brain tumor management includ-
ed patients’ overall and progression-free survival, as well as
gross total removal of tumors. Accordingly, physicians up un-
til recently have focused on prolonging the disease-free state
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agement. However, this treatment option often resulted in
various degrees of postoperative complications, leading to
the deterioration of physical, emotional, and social functions.
This can ultimately result in a reduction of HRQOL for brain
tumor patients.

However, there has been a recent shift in the paradigm of
healthcare good health, according to this new paradigm, not
only means the absence of disease, but also includes physical,
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social, and mental well-being of an individual [1]. Moreover,
in line with this new perspective, the main objective of brain
tumor management had been expanded to include not only
increasing the overall survival, but also improving HRQOL.
Therefore, treatment strategies for brain tumors must focus
on enhancing patientss HRQOL.

Although there exist several studies regarding postoperative
HRQOL of brain tumor patients in the literature, there lacks
HRQOL assessment of brain tumor patients in our country
[2]. This study was planned to evaluate the change of HRQOL
in brain tumor patients before and after surgery and to assess
the associated factors that influence the change of HRQOL.

MATERIALS AND METHODS

Patient selection

A total of 326 patients diagnosed with brain tumor, who un-
derwent surgical treatment at Seoul National University Bun-
dang Hospital (SNUBH), were initially enrolled in this study
between February 2012 and November 2015. Patients were
asked to fill out a questionnaire assessing the HRQOL and
symptoms before the surgery. The same questionnaire was
filled out by each participant 3-6 months after the surgery, as
the first follow-up assessment. The patients were asked to
complete the self-administered questionnaire from either the
outpatient clinic or the inpatient wards.

Sixty-eight patients were eliminated from analysis: 60 pa-
tients were either lost during the follow-up period or declined
to answer the questionnaire, and 8 patients were in a mental
state that was not conducive to answering the questionnaire.
All participants provided written informed content. The study
approved by the Institutional Review Board at SNUBH (B-
1202-145-305).

Information in the brain tumor clinic database

Patient information in the database included demographic
data (name, sex, age, preoperative symptom, preoperative neu-
rologic deficit, date of surgery, surgery type, tumor pathology,
postoperative complication, and adjuvant therapy). Tumor pa-
thology was classified as glioblastoma, meningioma, pituitary
adenoma, vestibular schwannoma, metastasis, and other ma-
lignant and benign tumors. Patient information also includ-
ed tumor diameter (maximal tumor diameter at preoperative
MRI) and the extent of tumor resection (gross total removal,
subtotal removal, partial removal, and biopsy).

HRQOL measurement

The European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire 30 (EORTC QLQ-
C30) [3] and the 20-item EORTC QLQ-Brain Neoplasm
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(QLQ-BN20) [4] were used to assess HRQOL. We evaluated
and analyzed the change of QOL, as well as the factors that
influenced it, in brain tumor patients after surgery.

Patients completed the EORTC questionnaires before sur-
gery and 3-6 months after surgery. The QLQ-C30 question-
naire was comprised of 5 functional scales (physical, role,
emotional, cognitive and social), 3 symptom scales (fatigue,
nausea and vomiting, and pain), 6 single-item scales (dyspnea,
insomnia, appetite loss, constipation, and financial effect on
treatment), and a global QOL. The QLQ-BN20 questionnaire
consisted of 11 items, grouped into 4 domains (future uncer-
tainly, visual disorder, communication deficit, and motor dys-
function) and 7 single-items (headache, seizure, drowsiness,

Table 1. The baseline clinical characteristics (n=258)

Parameters Number (%)

Sex

Male 109 (42)

Female 149 (58)
Age

Median 49 yrs

Range 11-76 yrs
Pathology

Glioblastoma 29 (11)

Metastasis 14 (5)

Meningioma 80 (31)

Vestibular schwannoma 14 (5)

Pituitary adenoma 60 (23)

Other benign tumor 37 (14)

Other malignant tumor 24 (9)
Tumor diameter

Median 3.9cm

Range 0.6-10 cm
Preoperative neurologic deficit

Yes 128 (50)

No 130 (50)
Operation type

Craniotomy 173 (67)

Transsphenoidal approach 70 (27)

Biopsy 15 (6)
Extent of resection

Gross total resection 116 (45)

Subtotal resection 111 (43)

Partial removal 15 (6)

Biopsy 16 (6)
Postoperative complication

Yes 52 (20)

No 206 (80)
Adjuvant therapy

Yes 140 (54)

No 118 (46)




hair loss, itching, weakness of both legs, and difficulty con-
trolling bladder function).

QLQ-C30 was scored according to the recommended EO-
RTC procedures. All raw scores were converted to be within a
range between 0 and 100. For the functioning scales and the
global QOL scale, a higher score indicated better functioning;
whereas for the symptom scales/items, a higher score indicat-
ed a greater degree of symptom or difficulty. The QLQ-BN 20
was scored in a manner analogous to the QLQ-C30; higher
scores indicated a greater degree of symptom or difficulty.

Statistical analyses

Statistical analyses were made by SPSS software (version
22.0; IBM Corp., Armonk, NY, USA). QOL scores were ex-
pressed as the mean and standard deviation, and p-values if
needed. The numerical comparisons between the data were
assessed by t-test and Wilcoxon test in pairwise comparisons.
The pairwise comparisons between the two independent

Table 2. Baseline and postoperative HRQOL
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groups were assessed by t-test and Mann-Whitney U test. To
analyze the related factors for improved QOL, the study pop-
ulation was divided in two groups—aggravated HRQOL and
not-aggravated HRQOL—depending on the global QOL
change after surgery. Their relationship was assessed by Fish-
er’s exact test and logistic regression analysis. A p-value of
<0.05 was considered significant.

RESULTS

In total, 258 patients were evaluated. Table 1 shows the
baseline demographic characteristics. The median age was 49
years (range: 11-76 years); 109 patients were male and 149
patients were female. The extent of resection included gross
total tumor (100% macroscopic removal of the tumor mass),
subtotal resection (not 100%, but as >=90%), partial resection
(<90%), and open biopsy. It was based on immediate postop-
erative MRI findings.

QLQ Baseline Postoperative HRQOL changes
Mean SD Mean SD p-value SD
QLQ-C30
Global QOL* 54.2 25.3 62.5 22.1 <0.001 27.7
Physical function* 79.4 20.0 76.1 219 0.015 21.7
Role function* 76.4 27.1 73.2 284 0.135 339
Emotional function* 70.3 23.7 74.6 23.6 0.018 28.7
Cognitive function 76.9 21.3 74.4 22.2 0.110 254
Social function 72.7 28.3 73.9 27.7 0.572 333
Fatigue 33.1 23.3 33.9 22.1 0.613 26.0
Nausea and vomiting* 12.7 21.1 7.6 14.3 <0.001 24.1
Pain* 23.2 254 19.3 22.7 0.041 30.2
Dyspnea 11.6 19.6 16.4 235 0.005 26.6
Insomnia 25.2 29.1 23.7 28.0 0.476 32.8
Appetite loss 17.3 27.5 17.9 26.3 0.794 38.2
Constipation 20.2 28.4 20.3 25.8 0.963 29.5
Diarrhea* 10.7 18.9 13.5 20.6 0.048 229
Financial difficulties 233 29.0 24.5 29.6 0.578 33.0
QLQ-BN20

Future uncertainty 30.4 22.0 29.3 25.2 0.521 25.6
Visual disorder 25.7 24.0 227 222 0.075 26.9
Motor dysfunction 19.1 239 22.3 259 0.072 28.6
Communication deficit* 14.9 233 18.4 24.7 0.040 26.8
Headaches* 34.7 30.3 24.6 25.6 <0.001 32.1
Seizures 5.9 19.9 4.0 15.2 0.098 18.8
Drowsiness 31.5 23.9 34.7 26.3 0.077 28.7
Itchy skin* 11.5 22.0 17.0 25.7 <0.001 24.6
Hair loss™ 14.4 24.6 20.9 29.1 0.001 30.0
Weakness of legs* 24.0 29.1 29.3 32.0 0.014 34.3
Bladder control* 12.1 23.3 15.8 24.3 0.037 285

*p<0.05. HRQOL, health-related quality of life; QLQ-C30, Quality of Life Questionnaire 30; QLQ-BN20, QLQ-Brain Neoplasm
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Baseline HRQOL

The mean baseline scores are shown in Table 2. In baseline
QOL, the emotional function suffered the most impairment
among the baseline functional scales. Symptoms of fatigue and
headache were the most common among the baseline symp-
tom scales.

We analyzed patient’s factors related to decreasing baseline
domains. The old age group (>60 years), we observed greater
impairment in physical function (p=0.040) and weakness of
legs (p=0.049) compared with the young age group. The young
age group complained of headache more than the old age
group (p=0.022). In females, global QOL (p=0.032) and emo-

tional function (p=0.016) were more impaired than their male
counterparts. Females complained of fatigue (p=0.09), nausea
and vomiting (p=0.027), pain (p=0.01) and headache (p=0.016)
more than males. Moreover, patients with a tumor diameter of
greater than 5 cm severely complained of global QOL
(p=0.045), visual disorder (p=0.040), and weakness of legs
(p=0.018). In patients with preoperative neurologic deficit,
global QOL (p<0.031) and role function (p=0.028) were more
impaired.

HRQOL change after surgery
After surgery, global QOL was remarkably improved by 8.3

100

90

80 -

70

60 1

30

20 1 *

10 1

[ Preop
[ Postop

Fig. 1. HRQOL change after surgery. *p<0.05. HRQOL, health-related quality of life.
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Fig. 2. Global QOL change after surgery according to pathologic diagnosis. *p<0.05. QOL, quality of life.
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points (p<0.001) (Table 2, Fig. 1). Emotional function (p<
0.018) was also improved by 4.3 points. However, physical
function was aggravated over time, with a difference in the
mean score of 3.3 points between the baseline and 3-6 months
follow-up (p=0.015). Other functional domains did not show
significant p values.

Effective domains of improved symptoms were headache,
nausea and vomiting, and pain. Their score changes were
10.1, 5.1, and 3.9 points, respectively (p<0.01, p=0.041, p<
0.001). However, dyspnea, communication deficit, and weak-
ness of legs were worsened (p=0.005, p=0.040, and p=0.014,
respectively).

Global QOL change after surgery according
to patient’s factors

In case of meningioma and metastasis, global QOL was
improved remarkably (Fig. 2), with score changes of 12 and
22 points respectively (p=0.025, SD=35.5, and p<0.001, SD=
27 4, respectively). But in the case of vestibular schwannoma,
there was only an improvement of 2 points (p=0.20, SD=30.6).
No significant global QOL changes were seen with respect to
preoperative neurologic deficit or operation type. Global QOL
was improved more in case of gross total resection compared
with subtotal, partial, or biopsy. In gross total resection, global
QOL was improved by 10 points compared with 6 points in
partial resection or biopsy.

Related factor for aggravated global QOL

We analyzed the related factors for aggravated global QOL
by chi-square test and logistic regression analysis, as shown
in Table 3. In evaluating the related factors for global QOL,
meaningful change in the score was defined by a score change
of more than 10 points [5]. In multivariate study, age, male,
preoperative neurologic deficit, adjuvant therapy, postopera-
tive chemotherapy, postoperative complication and tumor
diameter were analyzed. Patients without preoperative neu-
rologic deficit showed more aggravated global QOL [p=0.019,
odd ratio (OR) 2.05]. Tumor diameter of less than 5 cm was a
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factor related to aggravated global QOL (p=0.016, OR 2.80).
Age, sex, postoperative complication, adjuvant therapy, and
surgery type (craniotomy, trans-sphenoidal approach, or bi-
opsy) were independent for improved global QOL.

Scale changes in aggravated global QOL group

We analyzed other scales in the aggravated global QOL
group. In this group, physical function (p<0.01), cognitive
function (p=0.016), social function (p=0.007), and role func-
tion (p<0.001) were aggravated. In these, the role function
was the most aggravated functional domain. Appetite loss
(p=0.012), financial difficulty (p=0.029), future uncertainty
(p<0.001), and motor dysfunction (p<0.001) were domains
with the most complaints. Constipation was the only im-
proved symptom.

DISCUSSION

In this study, we evaluated the baseline HRQOL and the
1st follow up HRQOL after surgery. This study was designed
to understand the changes in various domains of HRQOL
and to analyze the related factors for HRQOL. In doing so,
we hope that it could help physicians to choose the best treat-
ment option for the improvement of HRQOL.

In some studies, the baseline HRQOL serves as an inde-
pendent prognostic factor for survival or locoregional con-
trol. In other studies, it was found that HRQOL scores were
related with survival [6-8].

In this study, female patients showed a greater impairment
of global QOL than male patients. In previous studies, it was
reported that female brain tumor patients tended to have low-
er HRQOL than male patients [9]. The exact etiology of this
is unclear; however, it would be plausible to assert that fe-
male attributes—greater anxiety, mood changes, and overall
psychological profiles—may have an association with lower
HRQOL [10].

No significant global QOL changes were seen with respect
to preoperative neurologic deficit. The exact etiology of this

Table 3. Related factor for aggravated Global QOL (By chi-square test & logistic regression analysis)

Factors Univariate Multivariate
p-value Odds ratio p-value Odds ratio (95% CI)
Age >60 yrs 0.661
Male 0.939
Preop. neurologic deficit (-)* 0.019 2.07 0.019 2.05(1.11-3.81)
Adjuvant therapy (-) 0.860
Postoperative chemotherapy(-) 0.480
Postop complication (-) 0.628
Tumor diameter <5 cm* 0.013 2.81 0.016 2.80 (1.19-6.58)

*p<0.05. CI, confidence interval; QOL, quality of life
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is unclear; but, other studies showed same result [11,12].

In case of vestibular schwannoma, no significant global
QOL changes were seen after surgery. This may have been
the case due to postoperative neurologic changes in vestibu-
lar schwannoma [13].

Headache and pain were improved after surgery. This may
be due to decreased mass effect [14]. However, itchy skin, hair
loss, and weakness of legs were worsened. This might be the
effects of hair shaving and postoperative chemotherapy [15].

It is important to realize that HRQOL is not only impor-
tant as a standalone measurement, but it also serve as a pre-
dictor of overall survival. The baseline QOL, including cog-
nitive function, was highly predictive of overall survival [16-
17]. Moreover, other studies reported that a decreased QOL
is associated with shorter survival in long-term follow-up [7].
Hence, sincere efforts to improve HRQOL are crucial in the
management of brain tumor patients.

In aggravated global QOL group, role function, financial
difficulty and future uncertainty were domains with the most
complaints. Patients undergoing treatment for brain tumor
have reported a variety of work-related problems including
job loss, undesired change in their job responsibilities, and
diminished work capacity, which worsens their financial bur-
den. Although there is National Health Insurance and Medi-
cal Aid program in Korea, financial difficulty and future un-
certainty are much more important in influencing QOL than
previously thought. Also, Cognitive changes associated with
disease or treatment related neurologic dysfunctions are am-
plified by comorbid psychosocial problems such as job loss
and financial difficulties.

This study has some limitations to consider. First, a short
follow-up period, of only 3-6 months. Second, 326 patients
were enrolled at the baseline, but 60 patients were eliminated
at the 3-6 months follow-up due to either loss of follow-up,
patient’s refusal to participate, or aggravated neurologic condi-
tion. Thus, it could reflect a selection bias. Third, although we
assessed cognitive function with the EORTC QLQ-C30, we
did not assess cognitive function with cognitive test batteries,
and it is known that the self-report of functioning and formal
neurocognitive testing may be poorly correlated [18].

In conclusion, HRQOL has improved after surgery in brain
tumor patients treated with surgery. Emotional function,
headache, and pain were improved most. Preoperative neu-
rologic deficit and tumor diameter were significantly related
to the patients who showed aggravation of global QOL after
brain tumor surgery.

Role function, financial difficulty and future uncertainty
were important factors for HRQOL in brain tumor patients
treated with surgery. Although there is National Health In-
surance and Medical Aid program in Korea, financial diffi-
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culty and future uncertainty are much more important in in-
fluencing QOL than previously thought.

The results of this short-term follow up preliminary study
suggest that several factors were related to HRQOL, Further re-
search is needed to evaluate the long term change of HRQOL
and enhance the global QOL by analyze related factors.
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