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Abstract
Background: Health-related quality of life (HRQOL) has been increasingly emphasized in cancer patients. There are no 
reports comparing baseline HRQOL of different subgroups of glioma patients prior to surgery.

Methods: HRQOL assessments by the standard Chinese version of the European Organization for Research and 
Treatment of Cancer Quality of Life Core Questionnaire 30 (EORTC QLQ-C30, version 3.0), the Mini-Mental State 
Examination and Karnofsky Performance Status were obtained from glioma patients prior to surgery.

Results: Ninety-two pathologically confirmed glioma patients were recruited. There were 84.8% patients with 
emotional impairment, 75% with social and cognitive impairment, 70.7% with physical impairment, and 50% with role 
impairment. Eighty-two percent of patients reported fatigue symptoms, 72.8% reported pain, 50% reported appetite 
loss, 39.1% reported insomnia, and 36.9% reported nausea/vomiting, whereas other symptoms (dyspnea, diarrhea, 
constipation) in the QLQ-C30 were reported by fewer than 30% of patients. Fatigue and pain symptoms and all 
"functioning" scales were strongly correlated with global health status/quality of life (QoL). Fatigue was strongly related 
to all functioning scales, pain, appetite loss, and global health status/QoL. No difference in baseline HRQOL prior to 
surgery was reported between females and males, among different lesion locations, or between normal- and 
abnormal-cognition subgroups of glioma patients. Age, KPS, WHO grade, and tumor recurrence significantly affected 
HRQOL in glioma patients.

Conclusions: These data provided the baseline HRQOL in glioma patients prior to surgery in China. Most pre-surgery 
glioma patients indicated emotional, social, cognitive, physical, and role impairment. Fatigue, pain, appetite loss, 
insomnia, and nausea/vomiting were common in these patients. The fatigue and pain symptoms and all types of 
functioning strongly affected global health status/QoL. Old age, worse performance status, WHO grade IV and tumor 
recurrence had deleterious effects on HRQOL.

Background
Cancers of the brain and nervous system account for
189,000 new cases and 142,000 deaths annually (1.7% of
new cancers and 2.1% of cancer deaths), although such
incidences are probably considerably underestimated
because of the lack of sophisticated diagnostic technology
[1]. Gliomas are the most common primary central ner-
vous system (CNS) tumors; they account for over 40% of
CNS tumors and 78% of CNS malignancies in adults [2].
Gliomas comprise a variety of histopathologic subtypes

arising from the glial matter surrounding neurons in the
brain, with different prognoses. The median survival is
only 12-15 months for patients with glioblastomas
(GBMs) (WHO grade IV), 2-5 years for patients with ana-
plastic gliomas (WHO grade III) [3] and 4-10 years for
patients with low-grade gliomas (LGG, including WHO
grades I and II) [4-6]. Survival is often limited by tumor
recurrence and progression of LGG to high-grade
gliomas (HGG, including WHO grades III and IV). Fac-
tors influencing survival in these patients include histo-
logic subtype, lesion location, age, KPS and cognitive
function [7,8]. Maximal resection [3,9,10], radiotherapy
[11-13], and chemotherapy [12,13] are reported to be
associated with longer overall survival. There is no con-
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sensus on the optimal management of patients with
residual LGG and HGG following surgical resection, and
even whether (and to what extent) surgical resection
leads to improvements in patient outcome and survival
has been questioned by some neurologists [14,15]. Dur-
ing recent decades, many studies evaluating new thera-
peutic protocols for cancer patients mainly considered
overall survival and progression-free survival as primary
response measures. It is increasingly recognized that the
choice of therapeutic strategy also should entail careful
consideration of its effects on the quality of life (QoL)
during the remaining survival time. Recent research on
health-related quality of life (HRQOL) of patients with
gliomas has been conducted to evaluate the effects of new
treatments in English-speaking and western European
countries. The European Organization for Research and
Treatment of Cancer (EORTC) developed the Core Qual-
ity of Life Questionnaire (QLQ-C30) [16] for assessing
the HRQOL in cancer patients and the Brain Cancer
Module (BCM) [17] for brain tumor patients. The stan-
dard Chinese version of QLQ-C30 (version 3.0) is, over-
all, a valid instrument to assess HRQOL in Chinese
breast, gynecological, and lung cancer patients [18], and
its reliability and validity in brain tumor patients will be
reported in another paper (unpublished data). To date,
there is no Chinese version of BCM available. Osoba et al.
reported the frequency of self-report symptoms and the
effects of disease burden and neurological dysfunction on
QoL in patients with HGG after surgery but prior to
other adjuvant therapy [19,20]. Gustafsson et al. reported
a cross-sectional study on QoL in LGG patients after var-
ious treatments using QLQ-C30 [6]. Findings from a
meta-analysis of individual patient data from EORTC
clinical trials have shown that baseline HRQOL parame-
ters (physical functioning, appetite loss, and pain) post-
surgery but before adjuvant treatment provide significant
prognostic value in various cancer patients [21]. How-
ever, the baseline HRQOL in glioma patients prior to sur-
gery is unknown, especially in China, where there have
been no studies on HRQOL in glioma. The correlation
between demographic and clinical variables and HRQOL
pre-operation also remains elusive.

In this report, we presented baseline HRQOL mea-
sured by the Chinese version of QLQ-C30 (version 3.0)
for glioma patients in China. We analyzed the relation-
ship of demographic and clinical variables with HRQOL
before surgery in glioma patients.

Methods
Subjects
This study was part of a preliminary study on HRQOL in
brain tumor patients in China. The reliability and validity
of the standard Chinese version of EORTC QLQ-C30
(version 3.0) and these patients' HRQOL at baseline (i.e.,

following diagnosis, prior to the start of surgery) will be
reported in another article (unpublished data). In short,
consecutive series of patients with either suspected brain
tumor or diagnosed by CT or MRI were recruited from
July 2008 to December 2008 in the Department of Neuro-
surgery, Xijing Institute of Clinical Neuroscience, Xijing
Hospital, Fourth Military Medical University. The study
was approved by the Institutional Review Board.
Informed consent was obtained from all patients. No
restrictions were placed on patient selection with regard
to histologic type of brain tumors, age, education, cogni-
tive function or performance status. The sample was
restricted to patients who required operation. Post-oper-
ation patients with scheduled radiotherapy or chemo-
therapy were excluded. The standard Chinese version of
QLQ-C30 (version 3.0) was administered following diag-
nosis but prior to operation or re-operation for all eligible
patients. Sociodemographic and clinical data were
recorded before treatment. Scoring of the Chinese ver-
sion of the Mini-Mental State Examination (MMSE) [22]
and Karnofsky Performance Status (KPS) [23] were per-
formed by the doctors or nurses at the time of the first
administration of the QLQ-C30.

The Standard Chinese version of EORTC QLQ-C30 (version 
3.0)
The EORTC QLQ-C30 (version 3.0) is a 30-item ques-
tionnaire composed of multi-item scales and single items
that reflect the multidimensionality of the QoL construct.
It combines five functional scales (physical, role, cogni-
tive, emotional, and social), three symptom scales
(fatigue, pain, and nausea/vomiting), a global health and
QoL scale, six single items assessing additional symptoms
commonly reported by cancer patients (dyspnea, appetite
loss, sleep disturbance, constipation, and diarrhea), as
well as the perceived financial impact of the disease and
treatment [16,18].

Analysis Plan
Only patients with pathologically confirmed glioma were
included in the analysis. Based on MMSE scores, patients
were divided into normal- and abnormal-cognition
groups [22,24]. Briefly, MMSE scores less than 18 in illit-
erate patients, less than 21 in patients with elementary
school education, and less than 25 in patients with more
than high school education were defined as indicating
abnormal cognition. Scoring of the responses to the
QLQ-C30 (version 3.0) was carried out as previously
described [25]. The raw scores for each domain and sin-
gle item were transformed to give a value between 0-100.
For the five functional scales and the global health status/
QoL scale, item responses were recoded so that a higher
score represented a better level of functioning. For the
symptom-oriented scales and items, a higher score corre-
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sponded to a severe level of symptoms. Differences of at
least 10 points (on a 0-100 scale) were classified as clini-
cally meaningful changes in the mean value of a HRQOL
parameter [26]. Descriptive analysis of HRQOL at the
time of enrollment as measured by QLQ-C30 (version
3.0) was performed. Differences between or within sub-
groups at baseline with respect to each patient character-
istic variable were assessed for all QoL subscales or items
using the Mann Whitney U-test or Kruskal-Wallis test.
Spearman's rank correlation was used to investigate rela-
tionships between the age, KPS, WHO grade and QLQ-
C30 subscales and items. A chi-square test estimated the
constituent ratio of MMSE scores between different age
subgroups. A P value < .05 was considered statistically
significant. Statistical analysis was performed using the
SPSS software package, version 16.0 (SPSS Inc, Chicago,
IL, USA).

Results
Patient Characteristics
In total, 308 brain tumor patients (excluding the patho-
logically confirmed non-cancer patients after surgery)
were enrolled between July 2008 and December 2008, of
whom 92 (29.87%) were pathologically confirmed glioma
patients. Glioma patient characteristics at enrollment are
shown in Table 1. Of the 92 patients evaluated, 57% were
male, and the median age was 42 years (range, 4-76). The
median KPS score was 90, and 21.74% of patients had
abnormal cognition. There were 85.87% supratentorial
tumors, of which 40.5% were located in the left hemi-
sphere. There were 79 patients with newly diagnosed
glioma and 13 patients with recurrent glioma. Table 2
shows the means, standard deviations, median and mode
for the multi-item and single-item measures of the QLQ-
C30. The proportions of all glioma patients with different
scores at baseline prior to surgery in the functioning and
symptom domains are shown in Additional file 1: Table
S1. The full range of possible scores was observed for all
measures except for emotional and cognitive functioning
scales (range, 17-100). Score distributions were negatively
skewed for all the functioning scales (i.e., more patients
scored toward maximum functioning). The median val-
ues of social, emotional, cognitive, physical and role func-
tioning were 66.7, 75.0, 83.3, 86.7 and 91.7, respectively.
Of the patient, 84.8% reported emotional impairment,
75% reported social and cognitive impairment, 70.7%
reported physical impairment, and 50% reported role
impairment. Therefore, the patients reported more and
severer difficulties in emotional and social domains than
in cognitive, physical and role functioning. The median
values were higher for symptoms of fatigue (33.3), pain
(25) and appetite loss (16.7) than for others (0). Eighty-
two percent of patients reported fatigue symptoms, 72.8%
reported pain, 50% reported appetite loss, 39.1% reported

insomnia, and 36.9% reported nausea/vomiting, whereas
other symptoms (dyspnea, diarrhea, and constipation) in
the QLQ-C30 were reported in less than 30% of all
patients. For global health status/QoL, 47.8% patients
reported scores of 50 or less. We further analyzed the
relationships between the item-evaluating scales and sin-
gle items in the QLQ-C30. The results revealed that there
was a significant correlation between global health sta-
tus/QoL and fatigue (rs = -.64, p < .001), physical func-

Table 1: Patient characteristics at enrollment.

Characteristic Number (%)

Gender

Male 57(61.96%)

Female 35(38.04%)

Median age at diagnosis 42 (range, 3-76)

Tumor type

A^ 17(18.47)

OL^ 7(7.61)

OA 9(9.78)

AA^ 11(11.96)

AO^ 2(2.17)

AOA 6(6.52)

GBM 34(36.96)

Other§ 6(6.52)

WHO grade

I 3(3.26)

II 35(38.04)

III 20(21.74)

IV 34(36.96)

Tumor location

Sub 13(14.13)

Sup 79(85.87)

Frontal lobe 22(27.85)

Temporal lobe 21(26.58)

Parietal lobe 6(7.59)

Occipital lobe 1(1.27)

Multiple lobes 23(29.11)

Other 6(7.60)

Tumor hemisphere

Left 32(40.50)

Right 44(55.70)

Both 3(3.80)

KPS

100 4(4.3)

90 40(43.5)

80 20(21.7)

70 7(7.6)

60 5(5.4)

50 6(6.5)

<50 2(2.2)

Unknown 8(8.7)
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tioning (rs = .62, p < .001), emotional functioning (rs = .57,
p < .001), role functioning (rs = .57, p < .001), cognitive
functioning (rs = .55, p < .001), pain (rs = -.56, p < .001),
and social functioning (rs = .50, p < .001). In addition to
global health status/QoL, fatigue was significantly corre-
lated with physical functioning (rs = -.738, p < .001), cog-
nitive functioning (rs = -.619, p < .001), role functioning
(rs = -.631 p < .001), pain (rs = .59, p < .001), emotional

functioning (rs = -.527, p < .001), appetite loss (rs = .50, p <
.001) and social functioning (rs = -.457, p < .001).

HRQOL in different subgroup of glioma
There were no differences in baseline score in any QLQ-
C30 subscale or item between female and male patients,
between patients with subtentorial and supratentorial
tumors, between patients with supratentorial tumors in
the left and right hemispheres, among patients with
tumors located in different lobes (frontal, temporal, pari-
etal, multiple lobes), or between patients with normal and
abnormal cognitive function (Additional file 2: Table S2).
The frequencies of dyspnea, diarrhea and constipation
are not shown in Additional file 2: Table S2 because of
their low frequencies. The perceived financial impact of
the disease and treatment is also not included in Addi-
tional file 2: Table S2.

Patients older than 50 reported worse physical (mean
score 72.2 vs. 84.2, p = .014) and role functioning (66.7 vs.
81.6, p = .045), worse global health status/QoL (45.8 vs.
59.4, p = .035), and more insomnia (30.5 vs. 16.4, p = .047)
and constipation (23.8 vs. 8.8, p = .002) symptoms than
those younger than 50 (Additional file 2: Table S2).
Though no differences were apparent on the cognitive

Cognitive function

Normal 71(77.17)

Abnormal 20(21.74)

Unknown 1(1.09)

^ 1 recurrent A, 1 recurrent AA, 1 recurrent AO, 1 recurrent OL.
* 6 recurrent GBM from de novo GBM, 2 secondary GBM.
§1 gangliocytoma WHO grade I, 1 choroid plexus papilloma WHO 
grade I, 1 anaplastic papillary glioneuronal tumor WHO grade III, 2 
ependymoma WHO grade II, 1 recurrent pilocytic astrocytoma WHO 
grade I.
Abbreviations: A: astrocytoma; AA: anaplastic astrocytoma; AOA: 
anaplastic oligoastrocytoma; AO: anaplastic oligodendroglioma; 
GBM: glioblastoma; OA: oligoastrocytoma; OL: oligodendroglioma; 
Sub: subtentorial tumor; Sup: supratentorial tumor.

Table 1: Patient characteristics at enrollment. (Continued)

Table 2: Descriptive statistics of QLQ-C30 in glioma patients.

Items* Mean(SD) Median Mode

Functioning scales^

PF 1-5 79.7(25.1) 86.7 100

RF 6, 7 75.9(30.2) 91.7 100

EF 21-24 75.8(18.6) 75.0 66.7

CF 20, 25 75.0(21.8) 83.3 83.3

SF 26, 27 69.2(26.7) 66.7 66.7

QL 29, 30 54.3(28.7) 58.3 83.3

Symptom scales and/or items§

FA 10, 12, 18 34.1(25.1) 33.3 33.3

NV 14, 15 14.1(24.9) 0.0 0

PA 9, 19 28.3(27.2) 25.0 33.3

DY 8 11.4(19.4) 0.0 0

SL 11 21.7(32.6) 0.0 0

AP 13 23.2(28.3) 16.7 0

CO 16 14.5(25.8) 0.0 0

DI 17 4.0(11.9) 0.0 0

FI 28 44.6(34.7) 33.3 33.3

* Numbers correspond to the item numbers in the questionnaire.
^ Scores range from 0 to 100, with a higher score representing a higher level of functioning.
§Scores range from 0 to 100, with a higher score representing a greater degree of symptoms.
Abbreviations: AP: appetite loss, CF: cognitive functioning; CO: constipation; DI: diarrhea; DY: dyspnea; EF: emotional functioning; FA: fatigue; 
FI: financial difficulties; L: left cerebral hemisphere; NV: nausea/vomiting; PA: pain; QL: global health status; SD: standard deviation; SF: social 
functioning; SL: insomnia
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functional scale, the proportion of patients diagnosed
with abnormal cognition by MMSE was significantly
larger in patients older than 50 than in patients younger
than 50 (abnormal/abnormal cognition 12/22 vs. 8/49, p
= .018). Patients with KPS less than 80 reported worse
physical (51.3 vs. 89, p < .001), role (48.3 vs. 84.9, p <
.001), emotional (65 vs. 80, p = .003), cognitive (55.8 vs.
81.3, p < .001), and social (55.8 vs. 73.7, p = .001) func-
tioning, worse global health status/QoL (29.4 vs. 61.7, p <
.001), and more symptoms of fatigue (60 vs. 25.7, p <
.001), pain (45.8 vs. 22.9, p = .023), insomnia (38.3 vs.
15.6, p = .011) and appetite loss (41.7 vs. 17.7, p = .002)
than those with KPS 80-100 (Additional file 2: Table S2).
Abnormal cognition according to MMSE was associated
with worse KPS compared with normal cognition (75 vs.
82, p = .043).

Patients with WHO grade I tumors were excluded from
the analysis because of their low incidence. There was a
trend that patients with grade IV tumors showed worse
functioning, worse global health status/QoL, and more
symptoms than patients with grade II and III tumors.
Patients with grade IV tumors reported significantly
worse physical (II, III, IV: 83.2, 90, 68.8, respectively; p =
.005), role (80.5, 82.5, 66.2; p = .036), emotional (75.9,
85.8, 70.1; p = .007) and social (76.2, 77.5, 58.3; p = .004)
functioning scores, worse global health status/QoL (58.1,
66.7, 40.6; p = .002,), and more fatigue (31.4, 20.6, 46.4; p
< .001) and pain (28.1, 16.7, 36.8; p = .015) symptoms
(Additional file 2: Table S2). Though no difference in the
aforementioned scales was found between patients with
grade II and III tumors, patients with grade III tumors
reported better function and global health status/QoL
and fewer symptoms than those with grade II tumors.
Correlation analyses showed a significant relationship
between KPS and physical functioning (rs = .61 p < .001),
fatigue (rs = -0.53, p < .001), cognitive functioning (rs = .48
p < .001), role functioning (rs = .45 p < .001) and global
health status/QoL (rs = .42 p < .001) in the QLQ-C30.
Neither age nor WHO grade was related to any scale or
item in the QLQ-C30.

Patients with recurrent glioma, most of which were
recurrent from primary GBMs (6/13), showed worse
physical and social function (71.3 vs. 81.1, p = 0.026 and
52.6 vs. 71.9, p = 0.019, respectively) and worse global
health status/QoL (39.7 vs. 56.7, p = .047) than newly
diagnosed glioma patients (Additional file 2: Table S2).

Discussion
Despite efforts made by neuro-oncologists over the past
several decades, the management of CNS tumors remains
a highly challenging task, with few improvements in long-
term survival, especially in WHO grade III and IV malig-
nancies. Under these circumstances, the HRQOL is a

very important consideration in the overall management
of these patients. Very few data are available about the
HRQOL of patients with glioma prior to surgery, while
more data are available regarding HRQOL in glioma
patients after surgery but before adjuvant therapy, mainly
due to analyses of a large database of patients preparing
to undergo chemo- or radio-therapy [19,20,27-29]. Osoba
et al. [19] analyzed the differences in patients' HRQOL at
recurrence compared to newly diagnosed disease, the fre-
quency and severity of symptoms (symptom burden), and
the effects of tumor histology and baseline HRQOL of
patients with HGG compared to patients with other types
of cancer. In summary, six symptoms (fatigue, uncer-
tainty about the future, motor difficulties, drowsiness,
communication difficulties, and headache) were reported
with a frequency >50% by both GBM and anaplasia astro-
cytoma (AA) patients; visual problems and pain symp-
toms were also reported with frequencies of >50% by
patients with recurrent GBM; problems with motor func-
tioning, vision, leg strength, and pain were reported more
frequently by patients with recurrent GBM than by those
with recurrent AA; scores on HRQOL functioning scales
were similar in GBM and AA groups; the QLQ-C30
scores for HGG patients were similar to those with meta-
static cancers and worse than those with localized can-
cers [19]. A cross-sectional study on HRQOL in LGG
patients after various treatments, conducted by Gustafs-
son et al.[6], found that nearly all patients were capable of
self-care, but less than half were able to carry out normal
activities without restriction. The most frequent symp-
toms were fatigue, sleep disturbances and pain, while the
most difficult types of functioning were role, cognitive
and emotional functioning. Of the patients, 45% had
scores indicating low overall QoL, and mental problems
had a stronger impact on QoL than physical ones. A
meta-analysis from EORTC confirmed that the baseline
HRQOL post-surgery but before other adjuvant therapies
was a prognostic factor for cancer survival [21].

In the current study, most glioma patients reported dif-
ficulties in emotional, social, cognitive, physical and role
functioning. Glioma had more burden effects on patients'
social and emotion functioning than other functioning.
All of these functioning scales were correlated with global
health status/QoL. Emotional dysfunction, such as
depression, anxiety, nervousness and irritability, were
common. Psychosocial intervention is needed for these
patients. The most common symptoms in these patients
were fatigue, pain, appetite loss, insomnia, and nausea/
vomiting. Fatigue was strongly related to all functioning,
pain, appetite loss and global health status/QoL. There-
fore, it is important for clinicians to realize and manage
fatigue. Compared with the study of Gustafsson et al. on
long-term LGG patients [6], pre-surgery glioma patients
in our study reported less cognitive impairment. Previous
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studies have found that radiotherapy, antiepileptic drugs
and disease progression may cause cognitive impairment
[30-33]. However, we need further studies to document
the effects of therapies and diseases on HRQOL changes
in newly diagnosed glioma patients before any treatment
(including surgery), after treatment and during disease
progression in a single cohort. Therefore, ways of avoid-
ing cognitive impairment by the treatment should be
taken into consideration for glioma patients. Compared
with the reports from Osoba et al. [19,20] and Taphoorn
et al. [28,29], patients in our study only completed the
standard Chinese version of QLQ-C30 because the Chi-
nese version of BCM20 was unavailable, which could
have provided limited information on brain tumor-spe-
cific symptoms and functions. Patients in our study
included those with newly diagnosed glioma prior to first
surgery and recurrent glioma prior to re-operation. No
differences in scales or items in QLQ-C30 were found
between females and males or among patients with dif-
ferently located lesions, which disagrees with some other
reports [34,35]. It is difficult to compare these findings
with our results, given the different measures that were
used.

The MMSE is a well-validated and widely used screen-
ing test for dementia and cognitive impairment
[9,13,30,36-38]. It was unexpected that no differences
were found in any scale or item of QLQ-C30 (including
cognitive functioning scale) between patients classified as
having normal and abnormal cognition by MMSE. This
result is discordant with the finding that in a cohort with
various brain tumors, patients with normal cognition
reporting better physical and cognitive functioning, bet-
ter global health status/QoL, and worse fatigue and appe-
tite loss symptom levels (unpublished data), and that
deterioration in neurological function was accompanied
by significant deterioration in several QoL domains and
in global QoL [20]. We also found no difference in cogni-
tive functioning between patients older versus younger
than 50; however, there were more abnormally cognitive
patients as tested by MMSE among patients older than
50. These discrepancies may be attributed to poor valida-
tion of the cognitive functioning scale itself in the stan-
dard Chinese version of QLQ-C30 [18,39] and to the
possibility that more patients with cognitive dysfunction
according to MMSE had their QLQ-C30 completed by
their family members. Proxy-reported outcomes are
often discrepant with patient-reported outcomes [40].

Patients with KPS 80-100 presented with better func-
tioning and global health status/QoL and fewer fatigue,
pain, insomnia and appetite loss symptoms than those
with KPS less than 80. It is noteworthy that 69.2% of
patients had KPS of 80-100, while no difference was
shown in any scale or item of QLQ-C30 among these KPS
subgroups (KPS 80, 90 and 100; data not shown). Correla-

tional analysis showed that KPS was more strongly
related to physical functioning but more weakly related to
global health status/QoL. Additionally, most current
research excluded patients with KPS less than 70 [11,19].
Therefore, these data may suggested that KPS was an
inadequate surrogate for HRQOL. However, KPS may
still be useful in studies of HRQOL among patients who
are unable to provide reliable self-reported information.

There was a trend that patients with grade IV tumors
showed worse functioning (except for cognitive function-
ing), worse global health status/QoL, and more fatigue
and pain symptoms than patients with grade II and III
tumors. However, no statistically significant differences
existed between patients with grade II and III tumors. On
the other hand, Gustafsson et al. compared the HRQOL
outcomes in LGG (WHO grades I and II) patients with
those of HGG (WHO grades III and IV) patients
reported by Osoba et al. and found that the LGG patients
reported better physical, role and social functioning and
less fatigue and nausea, but they had more pain, with sim-
ilar cognitive and emotional functioning, global health
status/QoL and other symptoms [6]. The causes of this
disparity are unknown. It might be postulated that WHO
grade II patients showed more dysfunction and symp-
toms prior to surgery, which led them to early treatment
and thus a better prognosis and HRQOL after surgery
than WHO grade III patients. Another explanation could
be that patients had their poor prognoses of WHO grade
III or their better prognoses of WHO grade II confirmed
after surgery, and this knowledge may psychologically
affect their assessments of QoL. Patients with recurrent
glioma showed worse physical and social functioning and
global health status/QoL, as cancer recurrence may con-
tribute to HRQOL deterioration.

Our study has several limitations. First, we did not use
the BCM, as there was no available Chinese version.
Using the BCM would have allowed us to evaluate many
brain tumor-specific symptoms. Future studies should
include brain tumor-specific instruments. Second, larger
samples are required to validate our results. Third, the
study was cross-sectional and had a descriptive and cor-
relative design. Further research should follow these
patients and record their HRQOL changes during the
whole disease course.

Conclusions
In summary, this report provided the baseline HRQOL of
92 glioma patients prior to surgery in China. Most glioma
patients prior to surgery presented with emotional,
social, cognitive, physical and role impairments. Fatigue,
pain, appetite loss, insomnia, and nausea/vomiting were
common in these patients. The fatigue and pain symp-
toms and all scales of functioning were strongly corre-
lated with global health status/QoL. Fatigue was strongly
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related to all functioning scales, pain, appetite loss, and
global health status/QoL. Clinicians should help patients
deal with these symptoms and improve functioning. Old
age, worse performance status, WHO grade IV and
tumor recurrence had deleterious effects on HRQOL.

Additional material

Abbreviations
A: astrocytoma; AA: anaplastic astrocytoma; Ab: abnormal cognition; AO: ana-
plastic oligodendroglioma; AOA: anaplastic oligoastrocytoma; AP: appetite
loss; BCM: Brain Cancer Module; CF: cognitive functioning; CO: constipation; DI:
diarrhea; DY: dyspnea; EF: emotional functioning; EORTC: European Organisa-
tion for Research and Treatment of Cancer; F: female; FA: fatigue; FI: financial
difficulties; GBM: glioblastoma; HGG: high-grade gliomas; HRQOL: health-
related quality of life; KPS: Karnofsky Performance Status; L: left cerebral hemi-
sphere; LGG: low-grade gliomas; M: male; MMSE: Mini-Mental State Examina-
tion; MR: mean rank; N: normal cognition; NV: nausea/vomiting; OA:
oligoastrocytoma; OL: oligodendroglioma; PA: pain; QL: global health status;
QLQ-C30: Quality of Life Core Questionnaire 30; R: right cerebral hemisphere;
SF: social functioning; SL: insomnia; Sub: subtentorial tumor; Sup: supratento-
rial tumor.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
JXC and BLL participated in the design of the study, administered the question-
naire, maintained case records, and drafted the manuscript. XZ and WL partici-
pated in the design of the study, administered the questionnaire, and revised
the manuscript. YQZ and RW participated in the design of the study and per-
formed the statistical analysis. WPL and JNZ conceived of the study, and partic-
ipated in its design and coordination. HL and HY participated in the radiologic
diagnosis and coordination. All authors read and approved the final manu-
script.

Acknowledgements
In carrying out this research project, we not only received substantial help from 
the doctors and nurses at the Department of Neurosurgery, Xijing Institute of 
Clinical Neuroscience, Xijing Hospital, Fourth Military Medical University, but 
we also received much help from Andrew Bottomley and Ken Cornelissen of 
EORTC. We sincerely appreciate their kind help.

Author Details
1Department of Neurosurgery, Xijing Institute of Clinical Neuroscience, Xijing 
Hospital, Fourth Military Medical University, Xi'an, Shaanxi Province, China, 
2Department of Health Statistics, Fourth Military Medical University, Xi'an, 
Shaanxi Province, China and 3Department of Radiology, Xijing Hospital, Fourth 
Military Medical University, Xi'an, Shaanxi Province, China

References
1. Parkin DM, Bray F, Ferlay J, Pisani P: Global cancer statistics, 2002.  CA: a 

cancer journal for clinicians 2005, 55(2):74-108.
2. Buckner JC, Brown PD, O'Neill BP, Meyer FB, Wetmore CJ, Uhm JH: Central 

nervous system tumors.  Mayo Clinic proceedings 2007, 
82(10):1271-1286.

3. Wen PY, Kesari S: Malignant gliomas in adults.  The New England journal 
of medicine 2008, 359(5):492-507.

4. van den Bent MJ, Afra D, de Witte O, Ben Hassel M, Schraub S, Hoang-
Xuan K, Malmstrom PO, Collette L, Pierart M, Mirimanoff R, et al.: Long-

term efficacy of early versus delayed radiotherapy for low-grade 
astrocytoma and oligodendroglioma in adults: the EORTC 22845 
randomised trial.  Lancet 2005, 366(9490):985-990.

5. Claus EB, Black PM: Survival rates and patterns of care for patients 
diagnosed with supratentorial low-grade gliomas: data from the SEER 
program, 1973-2001.  Cancer 2006, 106(6):1358-1363.

6. Gustafsson M, Edvardsson T, Ahlstrom G: The relationship between 
function, quality of life and coping in patients with low-grade gliomas.  
Support Care Cancer 2006, 14(12):1205-1212.

7. Louis DN, Ohgaki H, Wiestler OD, Cavenee WK, Burger PC, Jouvet A, 
Scheithauer BW, Kleihues P: The 2007 WHO classification of tumours of 
the central nervous system.  Acta neuropathologica 2007, 114(2):97-109.

8. Curran WJ, Scott CB, Horton J, Nelson JS, Weinstein AS, Fischbach AJ, 
Chang CH, Rotman M, Asbell SO, Krisch RE, et al.: Recursive partitioning 
analysis of prognostic factors in three Radiation Therapy Oncology 
Group malignant glioma trials.  Journal of the National Cancer Institute 
1993, 85(9):704-710.

9. Brown PD, Maurer MJ, Rummans TA, Pollock BE, Ballman KV, Sloan JA, 
Boeve BF, Arusell RM, Clark MM, Buckner JC: A prospective study of 
quality of life in adults with newly diagnosed high-grade gliomas: the 
impact of the extent of resection on quality of life and survival.  
Neurosurgery 2005, 57(3):495-504. discussion 495-504

10. Asthagiri AR, Pouratian N, Sherman J, Ahmed G, Shaffrey ME: Advances in 
brain tumor surgery.  Neurol Clin 2007, 25(4):975-1003. viii-ix

11. Keime-Guibert F, Chinot O, Taillandier L, Cartalat-Carel S, Frenay M, Kantor 
G, Guillamo JS, Jadaud E, Colin P, Bondiau PY, et al.: Radiotherapy for 
glioblastoma in the elderly.  The New England journal of medicine 2007, 
356(15):1527-1535.

12. Stupp R, Mason WP, van den Bent MJ, Weller M, Fisher B, Taphoorn MJ, 
Belanger K, Brandes AA, Marosi C, Bogdahn U, et al.: Radiotherapy plus 
concomitant and adjuvant temozolomide for glioblastoma.  The New 
England journal of medicine 2005, 352(10):987-996.

13. Wick W, Hartmann C, Engel C, Stoffels M, Felsberg J, Stockhammer F, Sabel 
MC, Koeppen S, Ketter R, Meyermann R, et al.: NOA-04 randomized phase 
III trial of sequential radiochemotherapy of anaplastic glioma with 
procarbazine, lomustine, and vincristine or temozolomide.  J Clin Oncol 
2009, 27(35):5874-5880.

14. Pang BC, Wan WH, Lee CK, Khu KJ, Ng WH: The role of surgery in high-
grade glioma--is surgical resection justified? A review of the current 
knowledge.  Ann Acad Med Singapore 2007, 36(5):358-363.

15. Reijneveld JC, Sitskoorn MM, Klein M, Nuyen J, Taphoorn MJ: Cognitive 
status and quality of life in patients with suspected versus proven low-
grade gliomas.  Neurology 2001, 56(5):618-623.

16. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, 
Filiberti A, Flechtner H, Fleishman SB, de Haes JC, et al.: The European 
Organization for Research and Treatment of Cancer QLQ-C30: a 
quality-of-life instrument for use in international clinical trials in 
oncology.  Journal of the National Cancer Institute 1993, 85(5):365-376.

17. Osoba D, Aaronson NK, Muller M, Sneeuw K, Hsu MA, Yung WK, Brada M, 
Newlands E: The development and psychometric validation of a brain 
cancer quality-of-life questionnaire for use in combination with 
general cancer-specific questionnaires.  Qual Life Res 1996, 5(1):139-150.

18. Zhao H, Kanda K: Testing psychometric properties of the standard 
Chinese version of the European Organization for Research and 
Treatment of Cancer Quality of Life Core Questionnaire 30 (EORTC 
QLQ-C30).  J Epidemiol 2004, 14(6):193-203.

19. Osoba D, Brada M, Prados MD, Yung WK: Effect of disease burden on 
health-related quality of life in patients with malignant gliomas.  
Neuro-oncology 2000, 2(4):221-228.

20. Osoba D, Aaronson NK, Muller M, Sneeuw K, Hsu MA, Yung WK, Brada M, 
Newlands E: Effect of neurological dysfunction on health-related 
quality of life in patients with high-grade glioma.  Journal of neuro-
oncology 1997, 34(3):263-278.

21. Quinten C, Coens C, Mauer M, Comte S, Sprangers MA, Cleeland C, Osoba 
D, Bjordal K, Bottomley A: Baseline quality of life as a prognostic 
indicator of survival: a meta-analysis of individual patient data from 
EORTC clinical trials.  The lancet oncology 2009, 10(9):865-871.

22. Yu ES, Liu WT, Levy P, Zhang MY, Katzman R, Lung CT, Wong SC, Wang ZY, 
Qu GY: Cognitive impairment among elderly adults in Shanghai, China.  
J Gerontol 1989, 44(3):S97-106.

Additional file 1 Table S1. Frequency of QLQ-C30 scores for all function-
ing and symptom scales and items in glioma patients.
Additional file 2 Table S2. Comparisons of QLQ-C30 among different 
glioma subgroups.

Received: 20 August 2009 Accepted: 18 June 2010 
Published: 18 June 2010
This article is available from: http://www.biomedcentral.com/1471-2407/10/305© 2010 Cheng et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.BMC Cancer 2010, 10:305

http://www.biomedcentral.com/content/supplementary/1471-2407-10-305-S1.DOC
http://www.biomedcentral.com/content/supplementary/1471-2407-10-305-S2.DOC
http://www.biomedcentral.com/1471-2407/10/305
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15761078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17908533
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18669428
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16168780
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16470608
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16710652
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17618441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8478956
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16145528
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17964023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17429084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15758009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19901110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17549284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11245713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8433390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8901377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15617393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11265231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9258818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19695956
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2715594


Cheng et al. BMC Cancer 2010, 10:305
http://www.biomedcentral.com/1471-2407/10/305

Page 8 of 8
23. Karnofsky DA, Abelman WH, Craver LF, Burchenal JH: The use of nitrogen 
mustards in the palliative treatment of carcinoma.  Cancer 1948, 
1:634-656.

24. Katzman R, Zhang MY, Ouang Ya Q, Wang ZY, Liu WT, Yu E, Wong SC, 
Salmon DP, Grant I: A Chinese version of the Mini-Mental State 
Examination; impact of illiteracy in a Shanghai dementia survey.  J Clin 
Epidemiol 1988, 41(10):971-978.

25. Fayers PM, Aaronson Groenvold M, Curran D, A B: The EORTC QLQ-C30 
Scoring Manual (3rd Edition).  In the EORTC Quality of Life Group European 
Organisation for Research and Treatment of Cancer, Brussels; 2001. 

26. Osoba D, Rodrigues G, Myles J, Zee B, Pater J: Interpreting the 
significance of changes in health-related quality-of-life scores.  J Clin 
Oncol 1998, 16(1):139-144.

27. Cheng JX, Zhang X, Liu BL: Health-related quality of life in patients with 
high-grade glioma.  Neuro-oncology 2009, 11(1):41-50.

28. Taphoorn MJ, Stupp R, Coens C, Osoba D, Kortmann R, van den Bent MJ, 
Mason W, Mirimanoff RO, Baumert BG, Eisenhauer E, et al.: Health-related 
quality of life in patients with glioblastoma: a randomised controlled 
trial.  The lancet oncology 2005, 6(12):937-944.

29. Taphoorn MJ, van den Bent MJ, Mauer ME, Coens C, Delattre JY, Brandes 
AA, Sillevis Smitt PA, Bernsen HJ, Frenay M, Tijssen CC, et al.: Health-related 
quality of life in patients treated for anaplastic oligodendroglioma with 
adjuvant chemotherapy: results of a European Organisation for 
Research and Treatment of Cancer randomized clinical trial.  J Clin 
Oncol 2007, 25(36):5723-5730.

30. Brown PD, Jensen AW, Felten SJ, Ballman KV, Schaefer PL, Jaeckle KA, 
Cerhan JH, Buckner JC: Detrimental effects of tumor progression on 
cognitive function of patients with high-grade glioma.  J Clin Oncol 
2006, 24(34):5427-5433.

31. Klein M, Taphoorn MJ, Heimans JJ, van der Ploeg HM, Vandertop WP, Smit 
EF, Leenstra S, Tulleken CA, Boogerd W, Belderbos JS, et al.: 
Neurobehavioral status and health-related quality of life in newly 
diagnosed high-grade glioma patients.  J Clin Oncol 2001, 
19(20):4037-4047.

32. Klein M, Heimans JJ, Aaronson NK, van der Ploeg HM, Grit J, Muller M, 
Postma TJ, Mooij JJ, Boerman RH, Beute GN, et al.: Effect of radiotherapy 
and other treatment-related factors on mid-term to long-term 
cognitive sequelae in low-grade gliomas: a comparative study.  Lancet 
2002, 360(9343):1361-1368.

33. Bosma I, Vos MJ, Heimans JJ, Taphoorn MJ, Aaronson NK, Postma TJ, van 
der Ploeg HM, Muller M, Vandertop WP, Slotman BJ, et al.: The course of 
neurocognitive functioning in high-grade glioma patients.  Neuro-
oncology 2007, 9(1):53-62.

34. Mainio A, Hakko H, Niemela A, Koivukangas J, Rasanen P: Gender 
difference in relation to depression and quality of life among patients 
with a primary brain tumor.  Eur Psychiatry 2006, 21(3):194-199.

35. Salo J, Niemela A, Joukamaa M, Koivukangas J: Effect of brain tumour 
laterality on patients' perceived quality of life.  Journal of neurology, 
neurosurgery, and psychiatry 2002, 72(3):373-377.

36. Tombaugh TN, McIntyre NJ: The mini-mental state examination: a 
comprehensive review.  Journal of the American Geriatrics Society 1992, 
40(9):922-935.

37. Brown PD, Ballman KV, Rummans TA, Maurer MJ, Sloan JA, Boeve BF, 
Gupta L, Tang-Wai DF, Arusell RM, Clark MM, et al.: Prospective study of 
quality of life in adults with newly diagnosed high-grade gliomas.  
Journal of neuro-oncology 2006, 76(3):283-291.

38. Brown PD, Buckner JC, O'Fallon JR, Iturria NL, Brown CA, O'Neill BP, 
Scheithauer BW, Dinapoli RP, Arusell RM, Curran WJ, et al.: Effects of 
radiotherapy on cognitive function in patients with low-grade glioma 
measured by the folstein mini-mental state examination.  J Clin Oncol 
2003, 21(13):2519-2524.

39. Zhao H, Kanda K: Translation and validation of the standard Chinese 
version of the EORTC QLQ-C30.  Qual Life Res 2000, 9(2):129-137.

40. Sneeuw KC, Aaronson NK, Osoba D, Muller MJ, Hsu MA, Yung WK, Brada M, 
Newlands ES: The use of significant others as proxy raters of the quality 
of life of patients with brain cancer.  Medical care 1997, 35(5):490-506.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2407/10/305/prepub

doi: 10.1186/1471-2407-10-305
Cite this article as: Cheng et al., Health-related quality of life in glioma 
patients in China BMC Cancer 2010, 10:305

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3193141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9440735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18628405
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16321761
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18089866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17135644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11600605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12423981
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17018697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16140507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11861699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1512391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16163448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12829670
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10983477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9140337
http://www.biomedcentral.com/1471-2407/10/305/prepub


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


