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Abstract The diagnosis of a high-grade glioma usual is
followed by functional impairment(s), cognitive decline
and an impaired psycho-social well-being. This might well
have a significant and negative impact on the health related
quality of life. The purpose of this study was to explore
physical activity levels, prevalence and severity of anxiety
and depressive symptoms and health-related quality of life
among patients with a highgrade glioma. This paper is
based on a longitudinal mixed methods study. Patients
(n = 30) completed questionnaires at 5 time points from
time of diagnosis until the final follow-up after 1 year.
Scores of Karnofsky Performance Status (KPS), physical
activity, anxiety and depression and health-related quality
of life (FACT-Br) are obtained. Patients’ physical activity
level and KPS decrease during the disease- and treatment
trajectory. The majority of patients did not report any
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depressive symptoms, eight individuals (26.7 %) being
depressed at various time points. Among a sub-group of
participants who completed all study requirements for the
entire study period the level of anxiety decreased sig-
nificantly during the study. The FACT-Br sub-scale of
emotional well-being increased significant, indicating a
better HRQOL attend of followup. The diagnosis of a HGG
leads to an ongoing functional decline measured as a de-
cline of the KPS and a reduced physical activity during
leisure time. Supportive care combined with rehabilitative
and palliative approaches might well be valuable along the
trajectory especially during the post-surgery period when
anxiety is at its highest peak.

Keywords High-grade glioma - Quality of life - Anxiety -
Depression - Physical activity

Introduction

High-grade glioma (HGG) is the most common primary
cancer manifestation of the central nervous system [1].
Current treatment for HGG includes neurosurgical resec-
tion or biopsy, radiotherapy and chemotherapy [2]. With-
out a prospect of cure, patients experience a gradual
neurological and functional decline [3, 4]. Still, the HGG
prognosis has improved and long-term survival has been
reported [5] which stresses the necessity of increased at-
tention on health-related quality of life (HRQOL). For that
reason it is imperative to identify and understand the
mechanisms that contribute to the improvement or dete-
rioration of HRQOL [6]. Physical deterioration has a
negative impact on HRQOL, leading to anxiety and de-
pression [7-9]. Other contributory factors that affect the
level of HRQOL in patients with HGG patients are gender,
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tumor localisation, histological classification and reduced
neuro cognitive function [10]. Further, depression is the
most independent predictor of HRQOL in patients with
brain tumors [11]. Symptoms of depression are found to be
part of the symptom cluster that includes fatigue, sleep
disturbance and cognitive impairment [12]. A higher
symptom burden is associated with lower HRQOL [12, 13].
The prevalence of depression is higher among patients with
brain tumors compared with other cancer patient popula-
tions [14]. D’Angelo et al. found the prevalence of de-
pression among brain tumor patients to increase up to
1 year after surgery [15]. However, there is lack of
knowledge based on longitudinal self-reported HRQOL
studies including data on prevalence and severity of anxi-
ety and depression among patients with HGG. The purpose
of this study was to evaluate the physical activity level,
Karnofsky Performance Status (KPS), HRQOL, prevalence
and severity of anxiety and depression in a longitudinal
study following patients with HGG for 1 year from the
time of diagnosis. We hypothesize that KPS and functional
status will decrease leading to feelings of anxiety and cases
of depressions and as a result the HRQOL is expected to
decrease over time. Moreover, l-year survivors are ex-
pected to have the highest baseline KPS. In case of tumour
progression patients are expected to have a risk of
depression.

Materials and methods
Study design

The present quantitative study is based on patient reported
outcome (PROs) data and is part of a larger project using
mixed methods [16]. In a mixed methodology design,
qualitative and quantitative data are collected in parallel
and analyzed separately [17-19]. The qualitative data
consist of interviews with patients and caregivers carried
out at the same five test time points as the quantitative data
are collected [20], the methodology being described in full
elsewhere [16].

Participants and procedures

This study includes persons >18 years, newly diagnosed
with HGG (WHO classification grade ITII/IV), KPS >60 at
baseline to ensure independent responses to questionnaires
and able to speak and understand Danish. The primary
investigator (KP) and the clinical specialists assessed
whether patients with cognitive deficits were able to par-
ticipate in the study. Disease progression was not an ex-
clusion criterion, and no patients were excluded during the
study period. Patients were asked for study participation on
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the first postoperative day, and recruited with a consecutive
sampling strategy from May to December 2012 at the
Department of Neurosurgery, Rigshospitalet University of
Copenhagen. All the included participants formed the
primary sample, from which participants who completed
all study requirements for the entire study period formed a
sub-sample that allows for a complete longitudinal analysis
during a 1-year follow-up. Written consent was obtained
within 2 days prior to discharge from the hospital. The
study is registered at the Danish Data Protection Agency
(2007-58-0015/30-0758) and The Ethical Committee at the
Capital Region of Denmark (H-2-2013-135) and carried
out in accordance with the Declaration of Helsinki [28].

Measurements

Socio-economic conditions, KPS, disease and treatment
variables were obtained at baseline from medical records
and PROs. Repeated measurements were collected at 5
time points: test [ after surgery and diagnosis (week 1), fest
2 during radiotherapy (week 6), test 3 and 4 after treatment
response scans and chemotherapy (week 28 and 40) and
test 5 after standard treatment and response scan (week 52).
Patients received the following three validated question-
naires by mail at the five test time points (after response
scan) with written instructions on how to complete and
return their response in an enclosed and addressed
envelope.

(1)  Leisure-time physical activity level [21-23]. Self-
reported physical activity levels are rated using four
response options: I Almost completely inactive:
reading, TV watching, etc., II Some physical activity
less than 3 h per week (h/weak): riding a bicycle or
walking for pleasure, III Regular activity: heavy
gardening, running, etc. for (3 h/weak, IV Regular
hard physical training: running, soccer etc. for more
than 4 h/weak. Additionally, at baseline, patients
reported retrospectively their level of activity at
3 months prior to diagnosis.

(2)  The Hospital Anxiety and Depression Scale (HADS)
[24, 25]. The HADS is a validated measurement tool
for detecting symptoms of anxiety and depression in
patients estimating psychological well-being. The
questionnaire is divided into two sub-scales for
anxiety and depression with seven questions each
all; 14 questions are rated on a four point scale
representing the degree of distress [0 = none,
4 = unbearable]. The responses from HADS are
presented as separate scores for anxiety and depres-
sion higher scores indicating greater likelihood of
depression or anxiety. Recommended cut-off values
for both scales are as follows: below 7 is a normal
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score, scores of 8-10 indicate mild cases, scores
between 11 and 15 reveal moderate cases, while 16
and above indicate severe cases of anxiety and/or
depression. A score of 11 or more on either scale is
considered a definite case of anxiety and/or
depression.

(3) The Functional Assessment of Cancer Therapy,
General and Brain (FACT-G and FACT-Br) [26,
27]. The FACT-G is a validated multidimensional
questionnaire that measures HRQOL in cancer
patients. FACT-Br (version 4) is a 50-item measure
that includes the 27 items from FACT-G and the
brain sub-scale (23 items) to assess HRQOL in brain
tumor patients. It comprises 4 sub-scales: physical
well-being (PWB), social/family well-being (SWB),
emotional well-being (EWB) and functional well-
being (FWB), on a 5-point Likert scale ranging from
0 (not at all) to 4 (very much). Moreover, the brain
cancer sub-scale (BrCS) reflects issues specific for
brain cancer. The highest possible score is 28 for the
PWB, SWB and FWB subscales, 24 for the EWB
subscale and 184 for the BrCS. FACT-Br total score
is the sum of the 4 sub-scales (of the core instru-
ment). The FACT-G total score provides a summary
of the overall HRQOL across the group of patients
[range 0-108] and the FACT-Br Trial Outcome
Index [range 0-132] is a summary index of
physical/functional outcomes. The higher the score,
the better HRQOL.

Procedures for data entry and audit program were estab-
lished to ensure quality control in manual keying of data
[28, 29].

Statistical analyses

The KPS, the HADS sub-scales, the FACT-Br sub-scales
and the responses to the ordinal items of the leisure time
physical activity scale were analysed separately. Catego-
rical variables are reported as frequencies and percentages,
while continuous variables are reported as mean and
standard deviations (s.d.) using a significance level of
p < 0.05. HADS and FACT-Br data refer to the normative
values [30, 31].

For the sub-sample, differences between baseline mean
scores (anxiety, depression, FACT-Br sub-scales, FACT Br
Trial Outcome Index) and 1-year follow-up assessments
were examined for significance (p < 0.05) using paired
t-tests. Further, plots of HADS and FACT-Br (n = 30 and
n = 18) are presented as supplementary material.

We estimated rank correlations for the primary sample
between the FACT-Br sub-scales, the sub-scales of the
HADS, age, occurrence of WHO grade III tumour, and

leisure time physical activity with linear mixed models
using standardized dependent and independent variables
providing an estimate of the correlation that takes the
clustered nature of the data into account. The statistical
analysis was performed with SAS statistical software,
version 9.3.

Results
Sample

A total of thirty patients are included in the primary sample of
the study (Fig. 1). All patients received radiotherapy and/or
chemotherapy. Patients with KPS <60 were excluded
[n = 35: aphasia (n = 13), severe cognitive impairment
(n = 9) such as problems with memory, language and
thinking [32], severe neurological impairment (n = 9) to a
degree where inpatient treatment is required and psy-
chotic/severe stress reactions (n = 4) requiring acute psy-
chological treatment]. Participants who completed all study
requirements during the 1-year study period form a sub-
sample (n = 18). Medical and demographic characteristics
for study patients are outlined in Table 1 according to the
primary sample and the sub-group. The longitudinal response
rate to the PRO questionnaires ranged from 60 to 97 %.
Missing data were due to neurological decline or death.

Functional status and physical activity n = 30

At baseline, 93 % of the patients had a KPS >70 (Table 2).-
The most profound decline (20 %) occurred during onco-
logical treatment (between test 2 and test 3), when only 63 %
of the patients had a KPS >70. Attest five 53 % of the patients
still had a KPS >70, and 23 % a KPS >90 as compared to
63 % at baseline. Most patients (75 %) were physically active
more than 3 h per week (h/weak) 3 months prior to the di-
agnosis, and 9 % kept the same level of physically at follow-
up 1 year later (Table 3).

Symptoms of anxiety and depression n = 30

According to the cut-off points of HADS anxiety scale,
eleven patients (39 %) reported moderate or severe
symptoms of anxiety at baseline (Table 4). This proportion
decreased over time and at test 4 and 5 only one patient
exceeded the cut-off level for anxiety (>11). This trend
was also seen for the mean anxiety score that was highest at
baseline (mean 8.5 & 5.2) and lowest at test 4 (mean
44 £+ 3.5).

Concerning depression, the HADS scale showed mod-
erate depression in four patients at baseline. At test 4 and 5,
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Fig. 1 Study Flow. KPS
Karnofsky Performance Scale; Total Number Screened Not-eligible 38 patients
HADS Hospital Anxiety and n =80 .
Depression Scale; FACT-Br the o ° KPSS§O (A total of 35 patlent's':
functional assessment of cancer £ aphasia (n=13), severe cognitive
therapy, brain cancer; PA 2 'mpa"me.nt (r.\=9),.seVere
physical activity 5 neurological impairment (n=9)
(%} and psychotic/ severe stress
reactions (n=4) )
¢ Not Danish speaking (n=3)
Total Number Eligible . L .
. =42 > Declined participation 12 patients
E e 9 patients lacked motivation
2 e 2 patients lost to follow-up
w . .
e 1 patient emotionally
overwhelmed
c Total Number Consented
Qo n =30
[2]
=
[S)
£
) Test 1 HADS, FACT-Br (n=27/28), PA (n=28)
Test 2 HADS, FACT-Br (n=29), PA (n=30)
R
2 Test 3 HADS (n=26), FACT-Br (n=27/28), PA (n=28)
g
Test 4 HADS, FACT-Br (n=21/22), PA (n=26)
Test 5 HADS. FACT-Br (n=18), PA (n=22)

only one patient reported moderate depression. Mean de-
pression scores were highest at baseline (mean 6.1 £+ 3.5)
and lowest at test 5 (mean 3.7 £ 3.1). A total of eight out
of the 30 patients (26.6 %) reported scores indicating de-
pression at least at one test time point during the 1-year
study period (Supplementary Fig. 1), 87.5 % of them
having tumor progression (see Supplementary Fig. 1 and
Table 4). Compared to the normative values [30] our data
were higher for anxiety (8.5 & 5.2) at baseline compared
to the normative value (of 6.14 £ 3.76) and for depression
(6.0 £ 3.9) at baseline and test 3 compared to the norma-
tive value (of 3.68 + 3.07).

Health-related quality of life n = 30

FACT-Br scores at each time point are shown in Table 5
along with normative values of the general U.S. adult
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population (N = 1075) [31]. FACT-G Total was lowest at
baseline (71.9 £ 14.3) and highest at test 5 (83.4 £+ 17.1).
The same trend was seen for all sub-scales except the SWB
sub-scale and the Brain Cancer sub-scale that appeared
unchanged. For the SWB sub-scale the patients scored
higher at baseline compared to the normative US values
(p < 0.0001), whereas for the PWB, EWB, FWB, and the
FACT-G Total the patient scores were lower than the
normative sample.

Sub-sample analysis n = 18

Analysis of the development throughout the entire 1-year
study period of KPS, physical activity levels, HADS and
FACT-Br scores was performed in the sub-sample group of
patients (n = 18) who survived until study completion.



J Neurooncol (2015) 124:185-195

189

Table 1 Medical and

demographic characteristic for Characteristics No (range) n = 30 No (range) n = 18
study patients Age (median, range) yrs 60 (29-82) 57 (29-71)

Gender (male/female) 19/11 10/8
Diagnosis

Glioblastoma, WHO grade IV 23 15

Primitive Neuroectodermal Tumor, WHO grade IV 1 1

Glial Cell Sarcoma, WHO grade IV 1 1

Anaplastic Astrocytoma, WHO grade III 4 1

Anaplastic Oligodendroglioma WHO grade 111 1 0
Surgical procedure

Operation/Biopsy 23/7 16/2
Unifocal/multifocal 18/12 15/3
Progression/no progression 19/11 9/9
After progression

Stop of treatment 8

Re-operation and avastin/irinotecan 10 6

Re-operation and temodal 0 2
Marital status

Married/living with partner 24 14

Single/divorced/living alone 6 4
Children living at home 9 6
Baseline BMI, median 26 (17-37) 26 (23-37)
Highest level of education

Less than or completed municipal primary/9th or 10th grade 6 5

Training/learning 13 8

Higher education (<4 years/>5 years) 6/5 372
Employment status before diagnosis

Full time 19 12

Sick leave/rehabilitation/flex job 1 1

Early retirement/pension 10 5
Employment status after diagnosis

Full time/part time 3/3 3/2

Sick leave 14 7

Early retirement/pension 10 6

BMI body mass index, WHO World Health Organization, Yrs years

The KPS baseline data show that all the patients had a KPS
>70, which also was the case 5 weeks later during radio-
therapy at test 2, and 78 % still had a KPS >70 at the end
of the study (Table 2). They reported a decrease of physical
activity, where 89 % were active less than 3 h/weak at end
of study (Table 3).

Mean anxiety was highest at baseline (mean 7.8 £ 5.7)
and lowest at test 4 (mean 4.5 + 3.9) (Table 4). There was
a decrease in mean anxiety from test 1 to test 5
(p = 0.0095). No significant change in depression scores
from test 1 to test 5 was identified (p = 0.07). Four indi-
viduals (22.2 %) obtained scores indicating depression at
least at one test time point during the 1-year study period
(Supplementary Fig. 1).

The EWB subscale of the FACT-Br shows a significant
increase (p = 0.0023) from baseline (13.8 & 6.7) to test 5
(18.4 £ 4.5). No significant changes were identified for the
other sub-scales (Table 5).

The impact of anxiety

The correlation analysis showed that level of anxiety was
closely related with (1) overall HRQOL (FACT-G Total)
[correlation —0.60 with 95 % confidence limits (Cl) at
—0.74 to —0.45] and (2) emotional well-being (correlation
—0.68 with 95 % CI at —0.81 to —0.55). Less closely as-
sociations were established between the variables of (3)
physical and functional outcomes (PWB, FWB, FACT-Br
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Table 2 Karnofsky performance status

3 mo. prior baseline n (%) Baseline n (%)

Test 2 n (%) Test 3 n (%) Test 4 n (%) Test 5 n (%)

Primary sample n = 30

KPS
90-100 n.o. 19 (63.3)
70-80 n.o. 9 (30.0)
50-60 n.o. 2 (6.7)
3040 n.o. 0
Dead 0 0

Sub-group n = 18

KPS
90-100 n.o 14 (77.8)
70-80 n.o 4 (22.2)
50-60 n.o 0
3040 n.o 0
Dead 0 0

15 (50.0) 9 (30.0) 7(23.3) 7(23.3)
10 (33.3) 10 (33.3) 9 (30.0) 9 (30.0)
4(13.3) 9 (30.0) 10 (33.3) 5(16.7)
1(3.3) 0 0 1(3.3)

0 2 (6.7) 4 (13.3) 8 (26.7)
13 (72.2) 9 (50.0) 6 (33.3) 6 (33.3)
5(27.8) 6 (33.3) 6 (33.3) 8 (44.4)

0 3(16.7) 6 (33.3) 4(22.2)

0 0 0 0

0 0 0 0

KPS Karnofsky performance scale, n.o. not obtained, Test 2 week 6, Test 3 week 28, Test 4 week 40, Test 5 week 52, mo months

Table 3 Physical activity

levels 3 mo. prior baseline Baseline Test 2 Test 3 Test 4 Test 5
n (%) n (%) n (%) n (%) n (%) n (%)
Primary sample n = 30
Leisure time physical activity
I 3 (10.7) 13 (46.4) 9 (30.0) 14 (53.8) 9 (34.6) 7 (31.8)
I 4 (14.3) 7 (25.0) 9 (30.0) 12 (46.2) 16 (61.5) 13 (59.1)
11 16 (57.1) 8 (28.6) 11 (36.7) 0 1 (3.8) 2(9.1)
v 5(17.9) 0 1(3.3) 0 0 0
Sub-group n = 18
Leisure time physical activity
I 2 (11.8) 8 (50.0) 4 (22.2) 7 (43.8) 4 (22.2) 6 (33.3)
I 3 (17.6) 4 (25.0) 7 (38.9) 9 (56.3) 13 (72.2) 10 (55.6)
I 10 (58.8) 4 (25.0) 6 (33.3) 0 1 (5.6) 2 (11.1)
v 2 (11.8) 0 1(5.6) 0 0 0

I almost completely inactive, II some physical activity less than 3 h per week, III regular activity at least
3 h per week, IV regular hard physical training more than 4 h per week, Test 2 week 6, Test 3 week 28, Test
4 week 40, Test 5 week 52, mo months

TOI), and (4) the sum of the four sub-scales of FACT-Br
(FACT-Br-Total), (5) the leisure time physical activity
level and (6) the performance status (KPS) (results not
shown).

The impact of depression

The depression subscale of the HADS showed close cor-
relations to (1) the FACT-Br Trial Outcome Index (corre-
lation —0.55 with 95 % CI at —0.69 to —0.42), (2) the
FACT-G [correlation —0.64 with 95 % CI at —0.78 to
—0.50], and (3) the FACT-Br total score [correlation —0.60
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with 95 % CI at —0.72 to —0.48]. Regarding the individual
components of the FACT-Br the association was closely to
functional well-being and less close to social well-being
(results not shown).

Discussion

As expected we found that KPS and physical activity levels
decreased during the study period. Nonetheless anxiety and
emotional well-being improved over time for 1-year sur-
vivors of HGG, with a close mutual relationship. The
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Table 4 HADS: anxiety and depression

Primary sample n = 30 Baseline Test 2 Test 3 Test 4 Test 5 Normative value
n = 28 (%) n =29 (%) n = 26 (%) n =21 (%) n =18 (%) mean + SD°
Anxiety

Normal 0-7 12 (42.9) 15 (51.7) 16 (64) 20 (90.9) 16 (88.9)

Mild cases 8-10 5(17.9) 7 (24.1) 4 (16) 1 4.5) 1(5.6)

Moderate cases 11-15 7 (25) 5(17.2) 3 (12) 0 (0) 0 (0)

Severe cases >16 4 (14.3) 2 (6.9) 2 (8) 1 4.5) 1(5.6)

Anxiety mean &+ SD 85+52 75+ 44 7.1 £ 4.6* 44 +£35° 4.8 £38 6.14 £ 3.76
Depression

Normal 0-7 19 (67.9) 20 (69) 18 (69.2) 18 (81.8) 15 (83.3)

Mild cases 8-10 5(17.9) 6 (20.7) 4 (15.4) 3 (13.6) 2 (1L.1)

Moderate cases 11-15 4 (14.3) 2 (6.0) 4 (15.4) 1 4.5) 1(5.6)

Severe cases >16 0 (0) 1 (3.4 0 (0) 0 (0) 0 (0)

Depression mean & SD 6.1 +£35 57+4.0 6.0 +39 3.9 43.3° 37+£31 3.68 £ 3.07
Sub-group n = 18 n=18 n=17 n=16 n=17 n=18 95 % CL P-value®
Anxiety

Normal 0-7 10 (55.6) 10 (58.8) 10 (62.5) 15 (88.2) 16 (88.9)

Mild cases 8-10 2 (11.1) 2 (11.8) 3 (18.8) 1(5.9) 1(5.6)

Moderate cases 11-15 3(16.7) 3 (17.6) 2 (12.5) 0 0

Severe cases >16 3 (16.7) 2 (11.8) 1(6.3) 1(5.9) 1(5.6)

Anxiety mean + SD 7.8 £5.7 7.1 £5.1 69 + 44 45439 48 +38 —5.1643 p = 0.0095

—0.8357
Depression

Normal 0-7 13 (72.2) 14 (82.4) 14 (87.5) 15 (88.2) 15 (83.3)

Mild cases 8-10 3 (16.7) 2 (11.8) 1(6.3) 1(5.9) 1(5.6)

Moderate cases 11-15 2 (11.1) 1(5.9) 1(6.3) 1(5.9) 1(5.6)

Severe cases >16 0 0 0 0 0

Depression mean & SD 54 +37 43 +35 47+ 34 32432 3.7 +31 —3.6201 0.1757 p = 0.0725

CL confidence limit, HADS Hospital Anxiety and Depression Scale, SD standard deviation, Test 2 week 6, Test 3 week 28, Test 4 week 40, Test 5

week 52
in=25
®n=22

¢ Based on 1.792 individuals representative of the general adult population in the UK (Crawford et al. 2001)

9 One sample t-tests of average for change scores from test 5 to test 1

hypothesis that the sub-group would have a higher KPS
than the primary sample was confirmed. In case of tumour
progression data indicate a high prevalence of depression.
Newly operated HGG patients experience early functional
limitations [33], as indicated by the observation that 71 %
of our study participants were completely inactive or
physically active less than 3 h/weak at this time. Physical
activity level did not improve among the 1-year survivors.
An early and ongoing functional decline occurs, especially
for the primary sample, while the sub-group had a higher
KPS value. A lower tumor grade did not explain this as
four out of five patients diagnosed with a WHO grade III
tumor belonged to the primary sample. Exercise behaviour

is found to be a strong independent predictor of survival
[34]. Nevertheless, only a limited number of international
intervention studies have investigated the possible benefit
of physical training among HGG patients [35]. Maintaining
independence for as long as possible is a priority of the
patients [20] and early physical rehabilitation is recom-
mended [36], but additional research is warranted in order
to clarify the value of training in this group of patients.
This study suggests that patients with HGG report
emotional distress and anxiety during the post-surgical
period. This is explained by the poor prognosis and an
unpredictable future [20, 37, 38]. However, the individual
variations show that some patients with baseline scores
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Table 5 The functional assessment of cancer therapy, brain cancer

FACT-Br sub- Baseline (n = 28) Test 2 (n = 29) Test 3 (n = 28) Test 4 (n = 22) Test 5 (n = 18) Normative p-
scales n = 30 mean £+ SD mean £ SD mean £+ SD mean + SD mean £+ SD values® value®
PWB 20.0 £ 7.5 215+ 6.0 205 + 44 222 4+ 53° 23.7 £ 8.5 2277+ 54

SWB 237+ 34 23.1+ 4.6 220+ 44 223 + 6.1 235+ 29 19.1 + 6.8

EWB 12.8 +5.8* 148 £ 5.0 16.4 4+ 4.2% 171 £ 45 184 + 45 199 £ 438

FWB 14.8 £ 5.7¢ 16.7 + 6.2 163 £5.7 172 £ 6.3 17.9 £ 6.0 18.5 £ 6.8

FACT-G total 71.9 £+ 14.3% 76.0 £ 15.2 74.7 £ 12.1* 78.8 + 16.2° 83.4 £ 17.1 80.1 £+ 18.1

BrCS 514 + 143 512 £ 155 493 £ 129 50.3 + 13.7 525 £ 12.2

FACT-Br TOI 87.4 £ 22.0° 89.3 +£22.6 86.1 + 19.7 90.0 + 20.7° 94.1 + 222

FACT-Br total 123.9 4+ 25.3% 127.1 £ 279 123.4 4+ 22.7% 129.4 + 27.8° 1359 £ 27.1

FACT-Br n=18 n=17 n=18 n=17 n=18

sub-scales n = 18

PWB 214+ 79 217 £52 214 £ 34 24.0 + 3.6 23.7 £ 85 227+ 54 p = 0.1180
SWB 237+ 29 239 + 2.8 21.6 £ 4.9 224 + 6.7 235+ 29 19.1 £ 6.8 p = 0.5375
EWB 13.8 + 6.7¢ 15.0 £ 5.8 16.8 + 4.4 17.1 £ 4.8 184 + 4.5 199 + 4.8 p = 0.0023
FWB 16.3 + 5.3¢ 17.9 + 6.1 16.5 + 59 17.8 + 6.6 179 £ 6.0 18.5 +£ 6.8 p = 0.0759
FACT-G total 76.4 + 13.3¢ 78.6 £ 15.3 76.4 £ 12.1 81.3 £ 16.2 834 + 17.1 80.1 £+ 18.1

BrCS 56.0 + 13.7 78.6 £ 15.3 76.4 £+ 12.1 81.3 £ 16.2 834 + 17.1 p = 0.1165
FACT-Br TOI 95.8 + 20.6¢ 55.6 £ 14.1 52.8 + 10.7 52.3 + 13.7 52.5 + 122

FACT-Br total 133.6 + 24.2¢ 953 £ 21.6 90.8 + 17.5 94.1 + 20.0 94.1 + 222

FACT-Br/G the functional assessment of cancer therapy, brain cancer/general, PWB physical well-being, SWB social/family well-being, EWB
emotional well-being, FWB functional well-being, BrCS Brain cancer subscale, TOI Trial Outcome Index, Test 2 week 6, Test 3 week 28, Test 4

week 40, Test 5 week 52, SD standard deviation
n=27

®n=21

¢ Based on n = 1075 general U.S. adult population (Brucker et al. 2005)

dh=17

¢ One sample t-tests of average for change scores from test 5 to baseline

within the normal range experience depression at later test
time points. Fox et al. found the prevalence of depression
to be 95 % at a mean of 46 months after being diagnosed
with HGG [12]. Kilbride et al. identified among 13 pa-
tients, four who suffered from anxiety and five who were
depressed during the interval between surgery and radio-
therapy [39]. Our study found that eight [26 %] out of 30
patients [the primary sample] and four [22 %] out of 18
patients [sub-sample] reported cut-off levels indicating
depression at least at one time point. Further, impairment
of the physical condition and fatigue [9, 40-43] causes
severe limitations of daily activities and reduce QOL [44],
being followed by distressful emotional and psychological
reactions such as depression [45-49].

Finally, brain tumour histology and grade of malignancy
affect the production and release of biological factors that
cause depressive symptoms [50]. Our study showed strong
associations between depression and the variables of phy-
sical and functional outcomes suggesting that patients are
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at risk for unrecognised depression throughout the trajec-
tory. In contrast, our sub-group analysis [n = 18] suggests
a decreasing tendency for depression over time [p = 0.07].
This indication is supported by studies identifying patients
with HGG that report an acceptable QOL during the on-
cological treatments [51, 52]. Still, a few cases of moderate
depressions are identified at each test time point. It is dif-
ficult to distinguish between depression, ‘understandable’
sadness [53] or vegetative symptoms of depression such as
loss of interest, emotion and energy [54]. Systematic
screening and quantification for levels of depression and
anxiety is imperative [55] and recommended in this group
of patients, especially in case of physical decline and tu-
mour progression. However, instruments should not be
used as a substitute for in-depth conversations but rather
function as guidance for clinicians that facilitate the dia-
logue with the patient [56].

The present results obtained with the FACT-Br identi-
fied an improved emotional well-being throughout the
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HGG trajectory for the sub-sample who completed the
1-year of follow-up. There may be various explanations
for this result. First, patients might adapt to their HGG
illness in a way that facilitates control [5] or a better
coping despite symptom progression [57]. Second, and
similar to previous studies [58, 59] the SWB score was
higher than the normative values at all test points showing
that patients experience increased social support from
friends and families, which might lead to an improvement
of the HRQOL. Third, previous study confirms that hope
is a source of strength that helps individuals to remain
active [60, 61], brings purpose and meaning to life, en-
courages a positive attitude and improves psychological
well-being [62]. EWB was related to the level of func-
tional status [63], and the 1-year survivors had higher
KPS values compared to the primary sample throughout
the study, which could be the reason for the increase in
the EWB. Our findings indicate that there is a need for
interventions that improve symptom management as pa-
tients report a number of brain cancer related difficulties.
It is possible that a higher level of HRQOL can be
achieved and maintained among HGG patients through an
early palliative approach with the aim to improve life
planning [64].

Whether a prolonged survival time or improvement of
HRQOL should be prioritized relies on individual prefer-
ences and needs [65, 66]. Therefore, it is crucial to involve
the patients actively in the treatment decisions of depres-
sion as several therapeutical options can be provided [38].
Patient involvement has the potential to contribute to a
better adaption process to the HGG illness [67]. Eventu-
ally, this can lead to a positive effect on HRQOL among
terminally ill HGG patients [6].

Study limitations

The literature has identified differences in levels of anxiety,
depression and HRQOL with respect to gender [68], age
and KPS [10], while the role of tumor localisation is in-
conclusive [69-71]. Our study examined a limited number
of relationships. Whether, age, gender, education and tu-
mour progression are variables that may have an effect on
the results cannot be estimated due to small sample size.
Drop-out of patients was predominantly being due to
neurological decline or death. A cognitive phenomenon
known as response shift refers to a change in the meaning
of the participants’ values and/or perception over a period
of time [72]. Therefore subjects might change their re-
sponse to PROs measures over time, not only because of
change in the evaluated study items, but also because they
might have changed their perception of the significance of
HRQOL [73].

Conclusion

Patients with HGG experience a functional and physical
decline, with a negative impact on the level of physical
activity. Patients’ physical and functional outcomes were
closely associated to the prevalence of depression.
Nonetheless anxiety and emotional well-being were closely
related and both improved over time for 1-year HGG sur-
vivors. Explanatory factors can be social support from
friends and families and the higher performance status
among the 1-year HGG survivors.
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