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Abstract
Purpose Glioblastoma (GBM) patients have many palliative
care (PC) issues. To date, there are no studies examining the
prospective usage of validated PC assessment tools as patient
reported outcome measures for GBM patients.
Methods GBM patients’ PC issues were assessed from diag-
nosis to death or for at least 12months every 7weeks (±8 days)
using semi-structured interviews and the Hospice and Pallia-
tive Care Evaluation (HOPE, including Eastern Cooperative
Oncology Group (ECOG) performance status, 17 items) and
the Palliative Outcome Scale (POS, 11 items). Data from

patients who died within 12 months of the last patient’s
enrollment were evaluated using summarizing content analy-
sis, visual graphical analysis (VGA), and linear mixed models
for repeated measures.
Results Nineteen of 33 patients screened were enrolled; two
dropped out and four were still alive at the end of the study.
The remaining 13 were assessed at 59 points until death (time
range 4–68 weeks; 1–10 contacts per patient; assessment: self,
33; joint, 8; external, 18). VGA of the HOPE and POS data,
including all 1,652 assessed item data, showed consistent
trajectory profiles for 14 of 28 items: 10 were increasing
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(meaning symptom worsening) and comprised predominantly
psychosocial issues and care dependency. Type of assessment
partly interacted with time, however, not qualitatively so.
Analysis of semi-structured interviews revealed delayed inter-
actions with PC/hospice services and numerous neuropsychi-
atric problems not detected by HOPE and POS.
Conclusions Prospective self-assessment of GBM patients’
PC issues is feasible. However, disease progression may ne-
cessitate further, external assessment. Modification of existing
PC assessment tools is needed to detect GBM-specific issues.
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Abbreviations
HOPE Hospiz- und Palliativerhebung (Hospice

and Palliative Care Evaluation)
HOPE-SP-CL HOPE symptom and problem checklist
POS Palliative Outcome Scale
ECOG Eastern Cooperative Oncology Group
PROM Patient-reported outcome measure
PC Palliative care
GBM Glioblastoma
ADLs Activities of daily living

Introduction

Glioblastoma (GBM) is the most common malignant brain
tumor in adults. With a median survival of about 14 months,
GBM patients have the poorest prognosis of all malignant
brain tumor patients [1]. This rather short disease course
means that serious, life-changing symptoms (neurological,
cognitive/psychological, nutritional, respiratory, and urinary)
[2] and needs (medical, nursing, caregiver, emotional, and
financial) [3, 4] evolve rapidly. Various aspects of quality of
life including emotional, physical, cognitive and social func-
tioning, and spiritual well-being are often substantially affect-
ed already at diagnosis [5]. Previous retrospective studies
investigating issues faced by end-of-life glioma patients have
found that their symptom burden is high, including neuropsy-
chiatric symptoms and psychosocial and logistical problems
[3, 4, 6–9]. However, GBM patients are significantly less
likely to receive palliative care than other cancer patients:
Only 2–3 % of admissions to specialized palliative care units
[3, 10] or to palliative care services [11] suffer from a primary
brain tumor.

The rapidly evolving symptoms and needs in GBM lead to
the hypothesis that regular, validated palliative care (PC)
assessments as patient-reported outcome measures (PROMs)
from diagnosis to death could help tailor palliative care to
GBM patients during disease progression.

The aim of this pilot feasibility study was to test whether (a)
GBM patients are capable of regular self-assessment of their
symptoms and needs during disease progression, (b) classical,
validated PC assessment tools cover all PC issues relevant to
GBM patients, and (c) by using our assessment method of
validated PC assessment tools combined with a semi-
structured interview, more insight into symptoms and needs
throughout GBM progression could be gained.

Methods

A prospective, hospital-based, cohort, pilot feasibility study
was conducted with GBM patients. The recruiting period was
11 months. The observation period spanned 12 months after
the last patient was included.

Patients

Patients from three departments (Center of Neurosurgery and
Department of Neurology, University Hospital of Cologne,
and the Department of Neurology, University Hospital Bonn)
were screened for inclusion directly after initial or suspected
initial diagnosis of GBM. Due to low recruitment rates, the
screening criteria were amended 8months into the recruitment
phase to allow screening of GBM patients not only directly
after their initial diagnosis. Patients were not included if final
histology revealed an etiology other than GBM, they were
unable to give informed consent, or they declined to partici-
pate. All participants gave written consent. The Ethics Com-
mittee of the University Hospitals of Cologne (ethic approval:
No. 06-243) and Bonn (ethic approval: No. 081/07) approved
the study.

Data collection

Assessments were done by the PC interviewer (MA, physician
working as an oncology resident while a doctoral student in
palliative care), initially, in-person, with follow-up assess-
ments done via telephone. An assessment interval of every
6 weeks until death, dropout, or end of observation period was
tested for feasibility. If self-assessment was not possible any
longer, external assessment by caregivers was allowed.1

Each assessment consisted of two parts: In order to elicit
additional issues not covered by standardized assessment
tools, the interviewer first conducted a semi-structured inter-
view asking open questions on current disease status, treat-
ment, problems, burdensome symptoms, and wishes for a

1 The term “caregiver” is most widely used to refer to non-professionals
assisting in the care of persons receiving palliative care. For our purposes
here, this refers to relatives of the GBM patients caring for them, also
sometimes called family caregivers.
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better care (this could be additional therapies, home care,
palliative/hospice care, and end-of-life care). In the final
phone interview, caregivers were asked in a semi-structured
interview to describe the death of the patient (setting, circum-
stances, etc. at the time shortly before the patient’s death) and
to summarize successful and unsuccessful aspects of the pa-
tient’s individual care over the course of their illness until their
death. The second part consisted of two structured PC assess-
ments: the core documentation of the German Hospice and
Palliative Care Evaluation initiative (HOPE = Hospiz- und
Palliativerhebung) [12], the HOPE symptom and problem
checklist (HOPE-SP-CL) including the Eastern Cooperative
Oncology Group (ECOG) performance status scale [13, 14],
and the validated German version of the Palliative Outcome
Scale (POS) [15, 16]. This study focused on the assessment of
PC issues and whether validated PC assessment tools cover all
PC issues relevant to GBM patients. Therefore, in this study,
we utilized HOPE and POS combined with semi-structured
interviews precluding further validated quality of life assess-
ment tools. The utilized HOPE questionnaires collect personal
data including social situation, stage of disease, symptom
burden, current medication, measures and activities carried
out to support the patient, and his/her satisfaction with end-
of-life care [13, 14]. In the HOPE-SP-CL, symptoms and
problems are assessed using a four-point grading scale (0 =
none, 1 = mild, 2 = moderate, and 3 = severe). The ECOG
performance status is a five-point grading scale ranging from
0 (normal activity) to 4 (care dependent, totally confined to
bed).

The POS consists of 10 items, one open question and the
sum score which assess physical symptoms and emotional,
psychological, and spiritual needs experienced over the pre-
vious 3 days. Each of the first 10 POS items consists of a
question and five possible answers; for each item, answers are
presented in both numeric and narrative forms; a Likert scale
is used to score these answers ranging from zero (best) to four
(worst). The numeric ratings yield both individual item scores
and overall profile scores (questions number 1–10; ranging
from 0 to 40). The 11th question provides patients the oppor-
tunity to list, in their own words, the main problem(s) experi-
enced over the previous 3 days [15, 16].

The interviewer noted the assessment type (self-, joint, or
external assessment). Field notes were made; interviews were
not recorded.

Analysis

Only the data of those patients who were studied until death
within the observation period were analyzed. Longitudinal
data were analyzed beginning from death and working “back-
ward”. Patients’ symptom/problem burden as recorded by
HOPE and POS was described by summary statistics (mean
and standard deviation) for each investigation point.

Trajectories for single items (HOPE 17 items including
ECOG, POS 11 items including sum score) were plotted for
each patient (y-axis: symptom/problem scale; x-axis: number
of contacts). Each trajectory represents the development of
one item for a single patient during disease progression.
Individual trajectories were analyzed using visual graphical
analysis (VGA), which facilitates the identification of com-
mon patterns for single items and thus the development of
categories of trajectories [17]. This method helped to describe
whether or not specific symptoms/needs developed consis-
tently during disease progression (defined as >50 %, i.e., a
simple majority, of assessment curves showing the same tra-
jectory profile for a specific symptom/need). Linear mixed
models for repeated measures (MMRM with effects time
[AR1 covariance structure], type of assessment, and their
interaction) were fitted to evaluate time trends (i.e., using
linear contrasts), adjusted for change in type of assessment.
Statistical analyses were performed using Excel (Microsoft
Corp., Redmond,WA, USA) and SPSS (IBMCorp., Armonk,
NY, USA).

The field notes of the semi-structured interviews were
analyzed via summarizing content analysis [18]. Interviews
were analyzed for evolving categories of neuropsychiatric
symptoms, additional therapies, and circumstances of death.
Thematic units concerning the three topics were analyzed and
categorized using the constant comparative method (HG,MA,
andMG) [19] and were multi-professionally discussed among
authors (HG, MA, MG, MH, and RV) [20]. This method
resulted in gradual refinement from the first codes to prelim-
inary categories and then to categories on a higher abstraction
level that could be applied to all data.

Results

Sample

Thirty-three patients were screened for the study. Of these, 14
were excluded due to a final histology indicating etiology
other than GBM (four), inability to give consent (five), or
declining to participate (five). Of the 19 enrolled patients, two
dropped out as they and/or their caregivers found it too diffi-
cult to speak about the illness and associated symptoms. The
remaining 17 patients (or their caregiver instead of them, if
necessary) were assessed every 7 weeks (±8 days). The
planned assessment interval of 6 weeks was not achieved
due to scheduling conflicts (other appointments or holidays)
or requests to reschedule (due to discomfort or tiredness). The
regular assessment started early following diagnosis (1.5–
5 weeks), except for two patients whose diagnoses dated back
12 weeks and 15months (per study amendment), respectively.
Of the 17 enrolled patients, four were still alive at the end of
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the observation period; their data were cut from the final
analysis (Fig. 1). At diagnosis, two patients had advance
directives; one of these also had a health care proxy. During
the course of the study, seven additional patients obtained
health care proxies, and two additional patients obtained ad-
vance directives. For characteristics of the 13 patients, see
Table 1.

Process of assessment

Mean assessment duration was 27 min (range 12 to 80 min).
The 13 patients were assessed at 59 points before death. Time
range of observation was 4–68 weeks with the number of
contacts as follows (number of patients in brackets): 1 contact
(two), 2 contacts (one), 3 contacts (two), 4 contacts (two), 5
contacts (one), 6 contacts (two), 7 contacts (two), and 10
contacts (one). Self-assessment was possible in 33 of 59
instances (56 %); 8 (13.5 %) and 18 (30.5 %) assessments
were done jointly or by caregiver(s), respectively (Fig. 2).
Patients were deemed “unable” to take part in an assessment
if this was stated by patients themselves or by their caregivers;
no objective criteria were utilized. Reasons emerging for joint
or external assessment were increasing physical, psychiatric,
or neuropsychological impairment. External assessment pre-
dominated self-assessment only at the last assessment before

death. The mean duration of the final assessment with care-
giver(s) after patients’ deaths was 11 min (range 3 to
54 minutes).

Symptom/Problem burden according to HOPE and POS

Tables 2 and 3 present the average symptom/problem burden
assessed by HOPE and POS, respectively, during disease
progression (total 28 items, 1,652 data points). Contacts -10
to -7 are not shown in either table as at contacts -10 to -8 only
one patient and at contact -7 only three patients were still alive.
Four symptom/problem development trajectory profiles (in-
creasing, fluctuating, steady, and decreasing) were identified
via VGA.

With respect to HOPE (Table 2), consistent trajectory pro-
files for at least seven of the 13 patients (>50 %) were found
for the following items: ECOG, constipation, tiredness, assis-
tance with activities of daily living (ADLs), overburdening of
family burden (increasing trajectory profile, i.e., deteriora-
tion), and wound care and vomiting (steady trajectory profile
at zero).

With respect to POS (Table 3), consistent trajectory profiles
for at least seven of the 13 patients (>50 %) were found for
other symptoms (than pain, e.g., nausea, dyspnea, cough, and
constipation), family anxiety, support (i.e., inability to share
feelings with friends/relatives), life worthwhile, and POS total
score (increasing trajectory profile) and anxiety (fluctuating
trajectory profile on a level above zero) and wasted time (for
treatment-related appointments) (steady trajectory profile at
zero). VGA revealed inconsistent trajectory profiles for all
other symptoms/problems.

In summary, the main palliative care issues during GBM
disease progression as revealed by HOPE and POS were
decreasing levels of emotional support, decreasing feeling that
life was worthwhile, alongside increasing physical impair-
ment, care dependency burden, family burden, and patient/
family anxiety.

Statistically significant differences between self-, joint, and
external assessment were found for the following items (see
footnote in Tables 2 and 3)—HOPE: ECOG, wound care,
overburdening of family, and assistance with ADLs; POS:
pain and wasted time, with joint/external assessments scoring
higher (worse) than self-assessments. Regardless of the type
of assessment, trends essentially remained consistent, i.e.,
showing similar behavior in the proximity of death. Figure 2
shows how important items developed over time.

Summarizing content analysis of semi-structured interviews

Neuropsychiatric symptoms

Patients experienced numerous neuropsychiatric symptoms
(Table 4) . Al l pa t ien ts deve loped a t leas t one

33 patients 
screened for study 

4 patients 
revealed non 

GBM histology 

29 GBM patients 
available for 

study 
5 patients 

could not consent 

5 patients 
denied 

19 GBM patients 
included and 

gave written consent 2 patients 
dropped out 

17 GBM patients 
prospective 
assessment 

4 patients still 
alive at the end of 
observation period 

13 GBM patients 
studied until death 

Fig. 1 Flowchart showing development from primary screening to end
of study
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neuropsychological symptom during disease progression.
Other neuropsychiatric symptoms occurring in more than
50 % of patients included the effects of intracranial pressure,
epileptic seizures, paresis, motor coordination disorder, quan-
titative disturbance of consciousness, apathy, symptoms of
delirium, symptoms of depression, and anxiety and experi-
enced loss of autonomy.

Additional therapies

Additional therapies were rarely engaged. Three patients re-
ceived speech therapy; two received physiotherapy; none
received occupational therapy; one received support from a
psychooncologist.

Circumstances of death

Acute care hospital Despite having highly engaged care-
givers, recurrent crises during disease progression and espe-
cially rapid deterioration at the end of life led to repeated
hospitalizations, and ultimately, five patients who had wished
to die at home or in a hospice died in acute care hospitals.

Hospice and nursing home Five patients, two of whom
wished to die at home, died in a hospice (four) or a nursing
home (one). All five were able to stay at home as long as
possible thanks to their caregivers, even when diverse crises,
mostly due to severe neuropsychiatric symptoms, and/or care
dependency, led to temporary stays in a hospital. As the
disease progressed, caregivers felt exhausted and experienced
relief once patients were offered a place in a hospice/nursing
home. Only patients with advanced-stage disease were offered
a place in a hospice. The patient who died in a nursing home

would have gone to a hospice; however, it was too far away
from home.

Home Dedicated caregivers, thorough advance care planning,
and crisis management using short hospital stays (as sufficient
outpatient care was not available in these crises) enabled three
patients who truly wished to die at home to do so.

Discussion

This hospital-based, cohort, pilot feasibility study investigated
for the first time the feasibility of the prospective usage of the
validated PC assessment tools as PROMS for GBM patients
from diagnosis until death.

Feasibility of PROMS Self-assessment was achieved in 56 %
of assessments. Increasing impairment due mostly to neuro-
psychiatric symptoms hindered self-assessment in the remain-
der of the assessments. Missing data were circumvented by
allowing joint or external assessment by caregivers. The need
for and frequency of joint- or external assessment increased as
the disease progressed, which partly influenced measured
outcomes (six of 28 items) in a statistically significant manner.
However, given that trends essentially remained consistent,
we assume that our interpretation of the outcome data of this
study is not seriously biased. Though external assessments
have been found to match self-assessments in several aspects
of patients’ health-related quality of life [21], there is some
evidence suggesting that ratings diverge when patients are
cognitively impaired [22]. There is also evidence that care-
givers might report more problems than patients do regarding

Table 1 Characteristics of the 13 patients assessed until their death

Number of
consecutively
included patient

Gender Age at study
inclusion (years)

Study inclusion
(weeks after
initial diagnosis)

Advance directive
(weeks after study
inclusion)

Health care proxy
(weeks after study
inclusion)

Death (weeks after
study inclusion)

Place of death

P1 F 68 1.5 0 0 68 Hospice

P2 M 45 4 None 18 23 Hospital

P3 F 56 5 None 34 46 At home

P5 M 56 1.5 None 38 42 Hospital

P7 M 49 3 None None 9 Hospital

P8 M 45 1.5 None None 10 Hospital

P9 M 55 1.5 0 12 34 Hospice

P10 M 70 3 None 37 45 Nursing home

P11 F 66 1.5 13 13 23 At home

P12 M 71 1.5 None None 4 Hospital

P17 M 64 1.5 None 17 21 Hospice

P18 M 54 64 None None 21 Hospice

P19 F 68 12 18 None 47 At home

Support Care Cancer (2014) 22:3341–3352 3345
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personal and psychological items like “is life worthwhile”
[23]. In future studies, an increasing need for external assess-
ment during GBM progression is to be anticipated.

Dropout and feasibility of assessment The dropout rate of
10.5 % (2/19) was low [24, 25] and indicates that prospective
PC assessment was well accepted overall. The targeted as-
sessment interval of 6 weeks was not reached completely due
to patient-related reasons, but an interval of 7 weeks was
feasible, if done by telephone. Requiring in-person follow-
up assessments could result in a higher dropout rate, as in-
creasing impairment could impact patients’ ability to travel.
Alternatively, the assessment could be conducted in the pa-
tient’s home. While this would be more resource intensive, it
would also allow objective medical assessment of the patient’s
ability to participate. Allowing joint or external assessment in
lieu of self-assessment, when necessary, ensured that at least
proxy data were collected.

Our aim to study GBM patients’ palliative care issues until
death was possible in 13 of 17 patients, as four patients were
still alive at the end of the observation period. Thus, future
studies should utilize a longer observation period. In two of
the 13 analyzed patients, disease progression was so rapid that
only one assessment was possible.

Recruitment Seventeen percent (5/29) of those with a final
diagnosis of GBM declined to participate; this is comparable
to other PC studies frequently experiencing recruiting diffi-
culties and high dropout rates [24, 25]. Another 17 % (5/29)
could not consent due to cognitive and/or physical impairment
already at diagnosis. Such patients are particularly challenging
for all providers and are therefore of special interest, and
future studies should consider ways to include them. Despite
the study amendment, the sample size did not increase. One
reason for this may be that the current study was not run by an
official study office coordinating recruitment.

Palliative care assessment tools and insight into palliative
care issues of GBM patients The standard PC assessment
tools, HOPE and POS, were developed based on PC patients
suffering from cancer diagnoses in general, not specifically
GBM [13–15]. Consistent with previous findings [3], in the

current study, those symptoms assessed byHOPE in particular
played a prominent role and mostly worsened with disease
progression, leading to increased care dependency and conse-
quently to a greater burden for caregivers. The results of POS
in the current study reflect an overall accumulation of impair-
ments leading to questioning whether life was worthwhile as
well as to increasing family anxiety. On these points, standard
PC assessment tools seem to be appropriate for GBM patients.
However, other symptoms assessed by HOPE and POS
[13–16], like dyspnea, pain, nausea, vomiting, and loss of
appetite, which are common in other types of cancer, were
ofminor importance in the current study. Rather, data gathered
from the semi-structured interviews in the current study found
that the GBM patients studied developed a variety of neuro-
psychiatric symptoms, which, in part, even had a higher
incidence than that presented elsewhere [3, 6, 8, 9]. This might
be attributed to the fact that our study participants all suffered
from the highly malignant brain tumor GBM and most were
repeatedly interviewed. Thus, the standard PC assessment
tools HOPE and POS fail to capture certain aspects of the
GBM experience. The neuropsychiatric symptom burden is
not reflected at all (e.g., motor or sensory disturbances, epi-
leptic seizures, and neuropsychological symptoms) or is not
adequately reflected (e.g., delirium). General items like “dis-
orientation/confusion,’ “tension,” or “feeling depressed” did
not show as convincing results as that in the semi-structured
interview, which offered patients and/or caring relatives the
chance to describe problems in their own words instead of
being restricted to fixed terms that could be misunderstood
[26]. Hence, future studies should also check for neuropsy-
chiatric symptoms in GBM patients possibly with the use of
the European Organization For Research and Treatment of
Cancer (EORTC) Quality of Life Questionnaire, Brain Mod-
ule (QLQ-BN 20) [27], a validated tool for assessing neuro-
logical symptoms in patients with brain tumors, and the Neu-
ropsychiatric Inventory (NPI) Worksheet, which was original-
ly developed to assess neuropsychiatric symptoms in demen-
tia patients [28].

Advance care planning Thirty-one percent of patients in the
current study obtained advance directives during the course of
GBM disease, and 62 % obtained health care proxies. While
this number can clearly be improved, as worsening of physical
and cognitive performance status of GBM patients requires a
thorough advance care planning, it is higher than previously
reported [8]. It is possible that repeated interviews in the
current study positively influenced GBM patients’ advance
care planning.

Family caregivers Given the increasing burden on caregivers
and their anxiety attached to caring for relatives with progres-
sive disease as in the current and prior studies [3, 4], PC for
GBM patients should include substantial, tangible support for

�Fig. 2 Superimposed trajectories of selected items for HOPE and POS
for the 13 patients analyzed. Longitudinal data were analyzed beginning
with death (i.e., in reverse). Individual trajectories were slightly jittered
(±0.2 at maximum) to improve presentation, and estimated marginal
means (dark grey) with corresponding 95 % confidence regions (light
grey) were calculated from MMRM analysis to evaluate trends (linear
contrasts). The type of assessment is visualized by different shapes, i.e.,
circle = self-assessment, square = joint assessment, and cross = external
assessment. If type of assessment interacted with time, estimatedmarginal
means were plotted by type, i.e., red = self-assessment, green = joint
assessment, and blue = external assessment
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Table 2 History of patients’ burden of symptoms according to HOPE-SP-CL and ECOG

Mean and standard deviation for the last six contacts (-6 to -1) before death. Contact -1: last interview before death. Data were analyzed beginning with
death (in “reverse” order). Underlined values demonstrate where external assessments predominate over self-assessments. Due to smallN, contacts -10 to
-7 are not shown in the table (contacts -10 to -8 n=1, contact -7 n=3). Four trajectory profiles could be identified in VGA. Shaded rows indicate
symptoms/problems which deteriorated over time in more than half of patients (i.e., increasing trajectory in more than 50 % of patients)

ECOG scale 0–4: 0 = normal activity, 1 = able to walk and able to carry out work of a light nature, 2 = unable to carry out any work activities and be up
more than 50% of waking hours, 3 = capable of only limited self-care and confined to bed or chair more than 50% of waking hours, 4 = care dependent
and totally confined to bed. Symptom/Problem scale 0–3: 0 = none, 1 = mild, 2 = moderate, 3 = severe
* Statistically significant interaction of time and type of assessment in MMRM analysis
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caregivers. Neuropsychiatric symptoms in particular, with
their effects on personality, self-confidence, relationships,
and abilities, can be frightening and overwhelming for rela-
tives as well as patients, potentially leading to feelings of
helplessness [29–31]. Caregivers’ needs must be identified
in order to be addressed, as patients’ well-being depends on
caregivers’ well-being [32, 33]. The Zarit Burden Interview,
originally developed to measure self-reported burden among
caregivers of adults with dementia, may also be appropriate
for use in caregivers of GBM patients [34], but a validated

measure of caregiver quality of life specific to brain tumor
scenarios would be a very useful tool since it is the patient–
caregiver dyad that requires care—not the patient alone. In the
current study, only three patients died at home. Substantial
family caregiver support is necessary to fulfill most patients’
wishes to be cared for at home until death [32].

Improving GBM patient care An essential way to improve
home care for GBMpatients is to improve in-home services as
outpatient visits become impossible with disease progression.

Table 3 History of patients’ burden of symptoms according to POS

Mean and standard deviation for the last six contacts (-6 to -1) before death. Contact -1: last interview before death. Underlined values demonstrate where
external assessments predominate over self-assessment. Data were analyzed beginning with death (in “reverse” order). Due to smallN, contacts -10 to -7
are not shown in the table (contacts -10 to -8 n=1, contact -7 n=3). Four trajectory profiles could be identified in VGA. Shaded rows indicate symptoms/
problems which deteriorate over time among more than half of patients (i.e., increasing trajectory among more than 50 % of patients)

Symptom/Problem scale 0–4, with 0 being not affected at all and worsening symptoms/problems on the scale up to 4
* Statistically significant interaction of time and type of assessment in MMRM analysis

Support Care Cancer (2014) 22:3341–3352 3349



This is true for additional therapies like psychooncological
treatment and physio-, occupational or speech therapy, all of
special importance for GBM patients and rare in the current
study population, as well as for in-home PC services. These
might stabilize the home care setting for GBM patients [35],
leading to fewer hospitalizations and increasing the likelihood
of death at home [36]. Early, integrated PC, which has been
found to improve quality of life for special cancer entities [37],
may also help GBM patients. GBM patients are less likely to
receive timely or PC services at all than other cancer patients
[3, 10, 11, 38], which is consistent with the findings of the
semi-structured interviews of the current study.

Limitations

For each assessment, the patient and/or caregiver decided
whether it would be self, joint, or external. Our results may
be limited due to lack of objective criteria for determining
patients’ ability to participate in assessments. Due to increas-
ing impairment, assessment was inconsistent over time (56 %
self-assessment and 44 % joint/external assessment). A
modeling approach was taken, i.e., incorporating the type of
assessment as a co-factor, to guard against detection bias. In
the presence of a statistically significant interaction with the
type of assessment, specific relationships were investigated
and interpreted. Due to the small sample size, we have to
assume that this inferential approach comes with limited sta-
tistical power, albeit large enough to detect some distinct
differences.

Conclusion

A prospective PC assessment of GBM patients from diagnosis
to death is feasible if both self- and external assessments are
allowed. The standard PC assessments identified the main
burdens as psychosocial issues and increasing care dependen-
cy. The assessments should be amended with specific ques-
tions on neuropsychiatric symptoms and family caregiver
burden as both are of striking importance and influence the
well-being of both patients and caregivers.
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