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Abstract
Background. The feasibility of implementing an advance care planning (ACP) program in daily clinical practice for glio-
blastoma patients is unknown. We aimed to evaluate a previously developed disease-specific ACP program, including 
the optimal timing of initiation and the impact of the program on several patient-, proxy-, and care-related outcomes.
Methods. The content and design of the ACP program were evaluated, and outcomes including health-related quality 
of life (HRQoL), anxiety and depression, and satisfaction with care were measured every 3 months over 15 months.
Results. Eighteen patient-proxy dyads and two proxies participated in the program. The content and design of the 
ACP program were rated as sufficient. The preference for the optimal timing of initiation of the ACP program varied 
widely, however, most of the participants preferred initiation shortly after chemoradiation. Over time, aspects of 
HRQoL remained stable in our patient population. Similarly, the ACP program did not decrease the levels of anx-
iety and depression in patients, and a large proportion of proxies reported anxiety and/or depression. The needed 
level of support for proxies was relatively low throughout the disease course, and the level of feelings of caregiver 
mastery was relatively high. Overall, patients were satisfied with the provided care over time, whereas proxies 
were less satisfied in some aspects.
Conclusions. The content and design of the developed disease-specific ACP program were rated as satisfactory. 
Whether the program has an actual impact on patient-, proxy-, and care-related outcomes proxies remain to be 
investigated.
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The average incidence rate of glioblastoma, the most common 
and severe type of glioma, is approximately three per 100 000 
persons per year.1,2 With the introduction of multimodal treat-
ment comprising surgery, radiotherapy, and chemotherapy, 
the median survival of patients with glioblastoma increased 

but remains poor, that is, approximately 15 months in a trial 
population.3

During the disease course, many glioblastoma patients 
experience progressive neurological deficits such as seiz-
ures and motor deficits.4–6 There may also be progression of 
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cognitive dysfunction, which may subsequently interfere 
with the ability to make decisions about (future) care and 
treatment.7 The poor median survival of glioblastoma pa-
tients in combination with the progressive neurocognitive 
decline warrants early involvement in treatment deci-
sion-making.8 One way to involve patients in treatment de-
cision-making is with advance care planning (ACP).

ACP is a process to involve patients and their proxies 
early in the disease trajectory in decision-making on fu-
ture (palliative) care, also including end-of-life (EOL) 
care.9 Currently, little is known about the effect of ACP on 
outcomes of glioblastoma patients, but it has been sug-
gested that ACP could improve symptom control and en-
hance psychosocial support and EOL care planning.10 Also, 
the quality of (EOL) care of patients could be improved. 
Previously, it has been shown that if glioma patients ex-
pressed their preferences for EOL care, these were often 
met.11 Communicating their preferred place of death also 
resulted in more patients dying at that place,12 which was 
associated with dying with dignity.13 Overall, these results 
suggest that ACP could potentially improve the quality of 
life and quality of care for glioblastoma patients.

Several ACP programs have been developed and im-
plemented in various patient populations,9,14,15 and the 
effects are inconclusive. Positive effects that have been re-
ported are empowerment, increased use of specialist pal-
liative care and completion of advance directives (ADs), 
agreement between the preferred and delivered care, in-
creased patient and family satisfaction with the quality of 
EOL care, awareness of dying, and a reduction in stress, 
anxiety, and depression in surviving relatives.9,14,16,17 In 
contrast, other studies reported no impact of ACP on the 
level of health-related quality of life (HRQoL), patient satis-
faction with care, or shared decision-making, and that the 
delivered EOL care was not consistent with the patient’s 
preferences.14,18

Implementing an ACP program may be challenging. It 
was considered important that a program for glioblastoma 
should meet the demands of patients and their proxies 
with respect to the content of the program as well as the 
timing of implementation.19 Previously, a disease-specific 
ACP program was developed specifically for glioblas-
toma patients, meaning that the content was customized 
for this patient population, for example, with topics about 
antitumor and supportive treatment (eg, corticosteroids 
and antiepileptic drugs), surrogate decision-making in case 
of incompetence, issues in the EOL phase (eg, swallowing 
difficulties, drowsiness), and caregiver burden. In addition, 
it was determined what the optimal timing of introduction 
of such a program would be. Even though the participants 
in that study19 agreed on the program content, the optimal 
timing of introducing such a program was a matter of de-
bate. Several patients and proxies indicated that early im-
plementation of ACP is not preferred, however, it should 
also be considered that glioblastoma patients have a poor 
prognosis and might have a rapid decline in their cognitive 
functioning that could hamper decision-making later in the 
disease process. It was, therefore, suggested that the most 
optimal moment to offer the program was after the 
chemoradiation phase (approximately 3 months after the 
histopathological diagnosis) and that patients and proxies 
should be able to decide which topics are discussed.

The aim of the current study was to evaluate the previ-
ously developed ACP program in glioblastoma patients 
and their proxies,19 including re-evaluating the optimal 
timing of initiation, as well as the impact of the program on 
several patient-, proxy-, and care-related outcomes such 
as HRQoL, feelings of anxiety and depression, caregiver 
needs and mastery, health resource utilization and satis-
faction with care.

Methods

Study Design and Participants

This study comprised a longitudinal prospective feasi-
bility study. Patients were eligible if they were (1) adults 
with a histologically confirmed glioblastoma, (2) visiting 
the outpatient clinic of the Haaglanden Medical Center, 
The Hague, a large tertiary hospital in the Netherlands, 
from October 2017 onwards, and (3) able to understand the 
Dutch language, (4) considered competent to participate in 
a formal ACP program in a research setting as judged by 
the treating physician (there was no formal assessment of 
competence). In addition, proxies of patients that were re-
cruited were defined as a spouse, family member, or close 
friend to the patient, providing most of the emotional and 
physical support to the patient.

Outcomes

Patients completed the cancer-specific European 
Organisation of Research and Treatment of Cancer (EORTC) 
quality of life C30 questionnaire (version 3.0) and the brain 
cancer-specific module, the QLQ-BN20, to assess their 
level of HRQoL.20–22 Proxies completed the Short-Form-36 
to assess their level of HRQoL.23 In addition, the Hospital 
Anxiety and Depression Scale (HADS) was administered to 
both patients and proxies to assess symptoms of anxiety 
and depression.24 The Caregiver Mastery Scale25 was ad-
ministered to proxies to determine their level of mastery as 
informal caregivers, and the Caregiver Support and Needs 
Assessment Tool26 was administered to evaluate in which 
areas of need the proxy required support.

To evaluate satisfaction with care, both patients and 
proxies completed a short-item list focusing on care in 
the outpatient clinic, based on items from the EORTC 
item library.27 Health resource utilization of the patients 
was evaluated with a study-specific questionnaire. Other 
study-specific questionnaires were created to evaluate the 
content and structure of the ACP program and (changes 
in) wishes for treatment and EOL care over time. More de-
tailed information on the used questionnaires can be found 
in Supplemental File 1, and Supplemental Files 2–4 display 
the study-specific questionnaires.

Study Procedures

By means of consecutive sampling, eligible patients 
and their proxies were invited for participation by the 
treating physician shortly after chemoradiation, but before 
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adjuvant treatment, as this was considered the most op-
timal moment in the previous study19 (details on the study 
design and patient population can be found elsewhere). 
If the patient and/or proxy agreed to participate, they re-
ceived a study-specific folder with all topics that could be 
discussed within the ACP-program, which was developed 
in the previous study.19 There were two scheduled ACP ses-
sions, led by a trained facilitator (in this study the nurse 
specialist), which took place in the hospital. During the first 
session, the concept of ACP was introduced, and partici-
pants could indicate which topics they wanted to discuss 
in more depth. After the first session, participants were 
asked if they were interested in another ACP session, ap-
proximately 4 weeks later, in which additional questions 
and topics could be discussed. Patients were encouraged 
to complete an AD in their last ACP session, but this was 
not mandatory. During the follow-up period, patients were 
encouraged to contact the nurse specialist in case they had 

additional questions or if they wanted to inform the health-
care professionals that their wishes for treatment and EOL 
care had changed.

On the day of the first ACP session (ie, baseline meas-
urement), but prior to the actual discussion, participants 
were requested to complete several questionnaires 
(see “Outcomes” section). Immediately after the ACP 
session(s), approximately 4 weeks after the baseline as-
sessment, participants were requested to complete a 
questionnaire about the content and quality of the ACP 
program. At 3 months, and subsequently every 3 months 
with a maximum of 15 months follow-up, participants were 
also requested to complete several questionnaires related 
to their functioning and well-being, their perception of the 
quality of care received, and health resource utilization 
(see Figure 1 for an overview of the outcomes assessed 
at each time point). Approximately 3  months after the 
death of the patient, the proxy was contacted and asked 
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Figure 1. Overview of the assessments at each time point.
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Figure 1. Overview of the assessments at each time point.
  

to complete a questionnaire on the EOL care (these re-
sults will be reported separately). Lastly, the general prac-
titioners (GPs) of the patients were contacted to evaluate if 
they were aware of the wishes of the patient and were able 
to act accordingly.

The study was approved by the medical ethical 
committee of the Haaglanden Medical Center, and all 
participants provided written informed consent before 
participation.

Statistical Analysis

Scores on the EORTC questionnaires, SF-36, and HADS 
were calculated according to their instruction manuals.23,28 
Due to the limited number of participants, descriptive sta-
tistics were used to describe the characteristics of the par-
ticipants and the outcomes. For between and within-group 
comparisons, student’s t-tests or Mann-Whitney U tests 
were used, depending on the distribution of the tested vari-
able. To analyze the data, IBM SPSS Statistics for Windows, 
version 27.0 (Armonk, NY: IBM Corp) was used. A P-value < 
.05 was considered to be statistically significant.

Results

Recruitment

A total of 31 eligible patient-proxy dyads were approached 
for participation between October 2017 and February 2018. 
Of these, 11 declined participation, four because this study 
was emotionally too burdensome, for two patient’s health 
status was too poor, two were not interested in participation, 
and three considered the topic of this study not relevant for 
their current situation. Patients who did not participate did 
not significantly differ from those who did participate in 
terms of sex (73% vs 75% male, respectively, P = .606), me-
dian age (65 vs 56 years, P =  .212), median KPS score (90 
vs 80, P = .528), and tumor type (95% vs 91% glioblastoma 
isocitrate dehydrogenase (IDH) wildtype, P = .304).

Eighteen patient-proxy dyads participated in the ACP 
program, as well as two proxies without the patient. 
Therefore, aspects of the disease of a total of 20 patients 
were discussed. The majority of patients (75%) were 
male, diagnosed with glioblastoma IDH wildtype (95%), 
and with an unmethylated O6-methylguanine-DNA 
methyltransferase (MGMT) promotor (80%). The median 
age was 65  years (range: 45–77), with the majority of 
patients having a good performance status (KPS ≥ 70, 
95%) and having no (65%) or mild (20%) cognitive symp-
toms. The median time since diagnosis was 4 months, 
and patients previously underwent a resection (70%) or 
biopsy (30%), and most patients received radiotherapy 
and chemotherapy (100% and 90%, respectively).

Most proxies were the partner of the patient (70%), and 
of female gender (75%), and they had a median age of 
55 years (range: 33–76). Median duration of their relation-
ship was 36 years (range: 16–57), and most proxies (65%) 
were living together with the patient. See Table 1 for an 
overview of all baseline characteristics.

  
Table 1. Sociodemographic and Clinical Characteristics of the 
Participants

Baseline Characteristics Patients  
(n = 20) 

Proxies  
(n = 20) 

Age in years, median 
(range)

65 (45–77) 55 (33–77), n 
= 17

Male sex, no. (%) 15 (75) 5 (25)

Educational level, no. (%)   

 Low [0–4] 13 (65) 11 (55)

 High [5–8] 6 (30) 8 (40)

 Unknown 1 (5) 1 (5)

Religious, no. (%)   

 Yes 8 (40) 9 (45)

 No 9 (45) 10 (50)

 Unknown 3 (15) 1 (5)

Religion important, no. (%) n = 8 n = 9

 Yes 5 (63) 6 (67)

 No 2 (25) 3 (33)

 Unknown 1 (13) —

Tumor type, no. (%)   

  Glioblastoma, 
IDH-wildtype

19 (95) —

 Glioblastoma, NOS 1 (5) —

MGMT status, no. (%)  —

 Methylated 1 (5) —

 Partial methylated 2 (10) —

 Unmethylated 16 (80) —

 Undetermined/missing 1 (5) —

KPS score, median (range) 80 (60–100) —

≥70, no. (%) 19 (95) —

Cognitive status, no. (%)  —

 None 13 (65) —

 Mild 4 (20) —

 Moderate 3 (15) —

 Severe — —

Time since diagnosis in 
months, median (range)

4 (4–8) —

Disease status, no. (%)  —

 Active 2 (10) —

 Stable 18 (90) —

Previous treatment, no. (%)   

 Resection 14 (70) —

 Biopsy 6 (30) —

 Chemotherapy 20 (100) —

 Radiotherapy 18 (90) —

 Monoclonal antibodies 1 (5) —

Current treatment, no. (%)   

 Chemotherapy 17 (85) —

 Monoclonal antibodies 1 (5) —

 No adjuvant treatment 1 (5) —

Relationship, no. (%)   
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Evaluation ACP Program

Patients. —A total of 14/18 (78%) of the participating pa-
tients provided an evaluation of the ACP program, about 
one month after completion. The quality of the program 
was rated (on a 7-points Likert scale) as “neither good nor 
poor” in 29%, and as “somewhat good to excellent” in 
71%. Moreover, all patients felt that all important topics (re-
lated to the current situation, worries, fears, (supportive) 
treatment, and preferred place of care and death19) were 
discussed, and did not identify missing topics. The ac-
ceptability of the topics, amount of provided information, 
number of ACP sessions, duration of the ACP session, and 
the functioning of the ACP facilitator were rated as ac-
ceptable to very acceptable in the large majority of cases 
(range: 85%–100%; Figure 2A). Only one suggestion was 
made to improve the program, that is, the use of a decision 
tree to visualize the care pathway.

Responses with respect to the optimal timing of initiating 
the ACP program varied widely (Figure 3), with most pa-
tients preferring to introduce the program shortly after 
chemoradiation (about 16 weeks after the diagnosis; 5/14, 
36%), during adjuvant chemotherapy (about 6  months 
after diagnosis; 3/14, 21%), or after adjuvant chemotherapy 
(about 9 months after diagnosis; 3/14, 21%).

Proxies

Seventeen out of 20 participating proxies (85%) provided 
an evaluation of the ACP program approximately 1 month 
after completion. Proxies rated the quality of the program 
as “neither good nor poor” in 18% (3/17), and as “some-
what good” to “excellent” in 76% (13/17), with only one 
proxy (6%) rating the program as “somewhat poor”. 
Thirteen out of sixteen (81%) of proxies indicated that all 
important topics were discussed, and the three proxies 
who indicated that not all topics were discussed did not 
provide information on missing topics. While the majority 
of proxies rated the acceptability of the topics, amount of 
provided information, number of ACP sessions, duration 
of the ACP session, and the functioning of the ACP facil-
itator as “acceptable” or “very acceptable” (range: 71%–
100%), there were some proxies rating some aspects (ie, 

number and duration of ACP sessions) as “not acceptable” 
(Figure 2B). Moreover, six patients suggested improve-
ments for the ACP program, comprising separate ses-
sions for patients and proxies, providing less information 
at once, asking participants which topics they want to dis-
cuss, and more focus on positive aspects of the disease (to 
maintain hope).

Similar to patients, the preference for the optimal timing 
of initiation of the ACP program varied widely (Figure 3). 
Three out of 16 proxies (19%) who provided information, 
preferred the time around diagnosis (shortly after surgery), 
6/16 (38%) after chemoradiation (about 16 weeks after 
the diagnosis), 2/16 (13%) during adjuvant chemotherapy 
(about 6 months after diagnosis), 1/16 (6%) after adjuvant 
chemotherapy (about 9 months after diagnosis), and 4/16 
(25%) proxies indicated that this should be flexible, and 
based on the wishes of the patient and proxy.

General Practitioners

Eleven GPs (55%) completed the evaluation approxi-
mately 14 months after the patients/proxies started with 
the ACP program. Most (10/11, 91%) GPs indicated that all 
topics were addressed in the program. One GP reported 
that more information should be provided on the role of 
the GP during the disease trajectory. Eight GPs (73%) re-
ceived the AD of the patients and were aware of the con-
tent. In addition, 10/11 GPs indicated they (already) had 
intensive contact with the patient and proxy in which they 
discussed care preferences. Moreover, eight GPs indi-
cated that it was possible to meet the wishes of the pa-
tients. Although most (64%) GPs were satisfied with the 
contact with the hospital, there were also some remarks. 
In general, the GPs felt that they were not sufficiently in-
volved; they wished to be contacted more frequently 
and receive more information, with a clear transfer of in-
formation when the EOL phase starts.

Similar to patients and proxies, GPs were also not 
unanimous on the optimal timing of initiation of an ACP 
program, with 37% favoring around diagnosis, 18% imme-
diately after chemoradiation, 9% after chemoradiation has 
finished, and 36% favoring an alternative time point. GPs 
felt that the timing should depend on the situation of the 
patient, but did indicate this had to be introduced as soon 
as possible.

Patient Outcomes

Patient scores on the selected scales of the EORTC QLQ-
C30 and QLQ-BN20 as well as the HADS for the baseline, 
3-month, and last assessment are presented in Table 2, 
and for all scales in Supplemental Table 1. In general, pa-
tients had significantly lower levels of functioning and 
more symptoms than the general population at baseline. 
Although the level of functioning increased between base-
line and 3-months, these differences were not statistically 
significant. During the last assessment, the median level 
of physical functioning was significantly, but not to a clin-
ically relevant extent,30 lower compared to baseline (73 vs 
80, P = .008), while there were no significant differences for 
the other scales.

Baseline Characteristics Patients  
(n = 20) 

Proxies  
(n = 20) 

 Partner — 14 (70)

 Child — 5 (25)

 Aunt — 1 (5)

Relationship in years, me-
dian (range)

— 36 (16–57)

Intensity contact, no. (%) —  

 Living together — 13 (65)

 Daily — 3 (15)

 Weekly — 3 (15)

 Monthly — 1 (5)

  

Table 1. Continued
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The median scores on the HADS anxiety and depression 
subscales did not differ significantly between the baseline, 
3-month, and last assessment (Table 2). Whereas 20% and 
30% of patients reported possible anxiety and depressive 
disorder at baseline (score ≥ 8 points), respectively, this 
percentage was similar at the 3-month assessment (17% vs 
31%) but increased significantly to 46% and 54% at the last 
assessment (P = .026 and P = .039, respectively).

Proxy Outcomes

Proxy scores on the SF-36 and HADS questionnaires at 
baseline, 3-months, and during the last assessment are 
displayed in Table 3. Compared to the general population, 
proxies had significantly lower scores on the SF36 phys-
ical component summary (PCS) (mean: 83 vs 50, respec-
tively) and mental component summary (MCS) (mean: 69 
vs 44, respectively) at baseline. Also, proxies scored sig-
nificantly lower on social functioning, mental health, and 
vitality. At the 3-month assessment, none of the subscales 
or component scale scores of the SF-36 were significantly 
different compared to the baseline scores. At the last as-
sessment, proxies did report significantly better physical 
functioning (mean: 92 vs 84) and less bodily pain (mean: 83 
vs 77) than the baseline assessment. The median scores on 
the HADS anxiety and depression subscales did not differ 
significantly between the baseline, 3-month, and last as-
sessment. The percentage of proxies reporting possible 
anxiety and depressive disorder (≥8 points) changed from 
56% to 29% at baseline, respectively, to 36% and 55% after 
3 months and 39% and 39% at the last assessment.

The median carer support needs assessment tool 
(CSNAT) total score was similar over time, with a score of 5 
out of 42 points at baseline and 3 points at both the 3-month 
and last assessment, indicating that the need of support 
was relatively low (Supplemental Table 2). In general, the 
need for support was higher at baseline (38% of proxies in 
need of at least a bit support on ≥1 item) compared to the 
3-month and last assessment (28% and 26%, respectively; 
Supplemental Figure 1). Caregiver mastery as measured 
with the caregiver mastery scale (CMS) was also similar 
over time, with a median score of 25 out of 35 (range 7–32) 
at baseline, and 27 (range: 9–33) and 26.5 (range: 9–35) 
at the 3-month and last assessment, with higher scores 
indicating less feelings of mastery (Supplemental Table 3).

Satisfaction With Care

At baseline, patients rated the different aspects of care 
overall as “good” to “excellent” (mean 90%, range: 
63–100%), with similar percentages at the 3-month (mean 
92%, range: 70%–100%) and last assessment (mean 92%, 
range: 82%–100%; Supplemental Figure 2A–C). Only “ex-
change of information between healthcare professionals” 
and “provision of information about supporting organiza-
tions” were rated “poor” at baseline by 10% and 15% of pa-
tients respectively, and “exchange of information between 
healthcare professionals” was also rated as “poor” after 
3-months by 10%. The overall rating of the care received in 
the hospital was rated as “good” to “excellent” by 94% of 
patients at baseline, and 100% of patients at the 3-month 
and last follow-up (P = .130 and P = .274, respectively).
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Figure 3. Preference of timing of the initiation of the Advance Care Planning program as rated by patients (n = 14) and proxies (n = 16).
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Table 2. Patient Scores on the Selected EORTC QLQ-C30 and QLQ-BN20 Scales and HADS at baseline, 3 months, and During Their Last Assessment

 Baseline Month 3 Last Assessment General Population29 

EORTC QLQ-C30

 Global health status     

  Median (range) 67 (0–92) 63 (17–92) 58 (25–92)  

  Mean (SD) 62 (27) 60 (23) 55 (22) 78 (17)*

  No. of patients 18 14 15  

 Physical functioning     

  Median (range) 80 (13–100) 87 (20–100) 73 (8–100)*  

  Mean (SD) 74 (26) 72 (28) 62 (32) 90 (15)*

  No. of patients 18 13 15  

 Role functioning     

  Median (range) 67 (0–100) 50 (0–100) 83 (0–100)  

  Mean (SD) 58 (35) 53 (35) 63 (38) 90 (15)**

  No. of patients 18 13 13  

 Emotional functioning     

  Median (range) 71 (25–100) 88 (33–100) 67 (0–100)  

  Mean (SD) 71 (23) 78 (20) 68 (28) 94 (16)**

  No. of patients 18 14 15  

 Cognitive functioning     

  Median (range) 67 (0–100) 75 (0–100) 67 (0–100)  

  Mean (SD) 66 (31) 69 (30) 67 (27) 90 (15)**

  No. of patients 17 14 15  

 Social functioning     

  Median (range) 67 (0–100) 67 (0–100) 100 (0–100)  

  Mean (SD) 68 (28) 63 (35) 73 (36) 90 (15)**

  No. of patients 18 14 15  

EORTC QLQ-BN20

 Future uncertainty     

  Median (range) 33 (8–92) 38 (0–100) 33 (8–100)  

  Mean (SD) 39 (25) 43 (28) 42 (26) N/A

  No. of patients 18 14 14  

 Communication deficit     

  Median (range) 14 (0–100) 22 (0–100) 22 (0–100)  

  Mean (SD) 29 (34) 35 (38) 36 (38) N/A

  No. of patients 18 14 15  

HADS

 HADS-anxiety     

  Median (range) 4 (0–21) 4 (0–11) 6 (0–12)  

  Mean (SD) 5 (5) 4 (3) 6 (4)  

  No. of patients 15 12 13  

  No. (%) score ≥ 8 3 (20) 2 (17) 6 (46)  

 HADS-depression     

  Median (range) 3 (0–21) 4 (0–19) 9 (0–18)  

  Mean (SD) 5 (6) 6 (6) 8 (6)  

  No. of patients 17 13 13  

  No. (%) score ≥8 5 (30) 4 (31) 7 (54)  

*P-value < .05 compared to baseline.
**P-value < .01 compared to baseline.
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Table 3. Proxy Scores on the SF-36 Subscales and Summary Scores and HADS at Baseline, 3 Months, and During Their Last Assessment

 Baseline Month 3 Last Assessment General Population31 

SF-36

 Physical component score

   Median 
(range)

50 (31–65) 49 (19–60) 55 (36–61)  

  Mean (SD) 50 (10) 47 (12) 53 (7) 83 (21)**,32

  No. of proxies 18 11 12  

 Mental component score   

   Median 
(range)

45 (17–62) 47 (16–62) 52 (16–61)  

  Mean (SD) 44 (12) 47 (12) 44 (16) 69 (18)**,32

  No. of proxies 18 11 12  

 Physical functioning

   Median 
(range)

95 (40–100) 90 (5–100) 95 (70–100)  

  Mean (SD) 84 (21) 82 (26) 92 (10)* 85 (23)

  No. of proxies 19 13 14  

 Physical role functioning

   Median 
(range)

100 (0–100) 100 (0–100) 100 (0–100)  

  Mean (SD) 75 (40) 66 (48) 77 (42) 80 (35)

  No. of proxies 118 11 12  

 Bodily pain

   Median 
(range)

74 (31–100) 62 (21–100) 92 (41–100)  

  Mean (SD) 77 (25) 71 (26) 83 (22)* 81 (24)

  No. of proxies 19 13 14  

 Social functioning

   Median 
(range)

75 (25–100) 88 (13–100) 100 (25–100)  

  Mean (SD) 72 (21) 67 (33) 81 (31) 85 (22)*

  No. of proxies 19 13 14  

 Mental health

   Median 
(range)

68 (8–96) 64 (4–100) 2 (4–96)  

  Mean (SD) 65 (21) 61 (28) 66 (29) 76 (18)*

  No. of proxies 19 13 14  

 Emotional role functioning

   Median 
(range)

100 (0–100) 100 (33–100) 100 (0–100)  

  Mean (SD) 70 (41) 81 (26) 72 (36) 83 (33)

  No. of proxies 18 12 13  

 Vitality

   Median 
(range)

70 (5–80) 55 (5–85) 66 (5–95)  

  Mean (SD) 55 (27) 53 (26) 59 (27) 69 (19)*

  No. of proxies 19 13 14  

 General health perceptions

   Median 
(range)

67 (30–92) 67 (30–92) 72 (25–97)  

  Mean (SD) 64 (18) 62 (20) 66 (23) 71 (21)
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Proxies were in some respects less satisfied with the 
provided care than patients, with 78% (range: 40%–100%) 
still rating the care as “good” to “excellent” at base-
line, and 87% at both the 3-month and last assessment 
(Supplementary Figure 3A–C). Particularly at baseline, 
7/16 items were rated as poor by 5%–20% of proxies, with 
“the information provided on the overall supportive serv-
ices available” rated as worst. This was the only item that 
was rated as “poor” by 8% of proxies at the 3-month and 
last assessment. The overall rating of the care received in 
the hospital was rated as “good” to “excellent” by 90% of 
proxies at baseline, and 92% and 100% of patients at the 
3-month and last follow-up, respectively (P  =  .130 and 
P = .02, respectively).

Health Resource Utilization

All patients had at least basic health insurance, with the 
majority (15/18, 83%) having additional insurances. Overall, 
health care usage was higher in the 3 months before base-
line compared to the 3 months before the last assessment. 
The majority of patients had contact with the GP (10/17, 
59%), specialist in the hospital (16/17, 94%; mainly the neu-
rologist), or other health care professionals (7/18, 39%; 
occupational therapist, physical therapist, psychologist, 
speech therapist, or massage therapist) in the 3  months 
before the baseline assessment. These percentages were 
71% (10/14), 60% (9/15), and 20% (3/15) in the 3 months for 
the last assessment, respectively. None of the patients was 
treated in an inpatient clinic for medical or psychological 
problems in the 3 months before baseline, while one pa-
tient (1/14, 7%) was admitted to a rehabilitation center. In 
the 3 months before the baseline assessment, 41% (7/17) 
patients visited the emergency department for various 

reasons, and 50% (9/18) of patients was admitted to a hos-
pital, while these percentages were 13% and 13% in the 
3 months before the last assessment. Lastly, the majority 
(14/18, 78%) of patients used medication (corticosteroids, 
antiepileptic drugs, and/or chemotherapy) in the 3 months 
before baseline, while this was 87% (13/15) at the last 
assessment.

Discussion

In this study, we evaluated the previously developed 
disease-specific ACP program in glioblastoma pa-
tients  and their proxies, including the optimal timing of 
initiation and the impact of the program on several pa-
tient-, proxy-, and  care-related outcomes. The large ma-
jority of patients  and proxies rated the different aspects 
of the ACP program (such as the topics, number of ses-
sions, duration of the session, functioning of the facili-
tator) as “acceptable,” and the overall quality was rated 
as “somewhat good” to “excellent” by most participants. 
These results suggest that the content and design of the 
currently available ACP program are sufficient. Some par-
ticipants made suggestions for improvements, such as 
separate sessions for patients and proxies, providing less 
information at once, which could be considered on an in-
dividual basis, depending on the available time and re-
sources. One of the reasons that participants in our study 
may have appreciated the program is that their treating 
nurse specialists were the facilitators, as previous re-
search has shown that most patients prefer to have ACP 
discussions with their primary care physicians instead of 
surgeons or medical oncologists, because of trust and fa-
miliarity.33 A similar relationship is expected between the 

 Baseline Month 3 Last Assessment General Population31 

  No. of proxies 19 13 14  

HADS

 HADS-anxiety     

   Median 
(range)

9 (2–19) 5 (3–18) 6 (0–18)  

  Mean (SD) 9 (5) 8 (6) 8 (6)  

  No. of proxies 18 11 13  

   No. (%) score 
≥8

10 (56) 4 (36) 5 (38)  

  HADS-
depression

    

   Median 
(range)

4 (0–20) 8 (0–202) 4 (0–20)  

  Mean (SD) 6 (5) 8 (6) 7 (6)  

  No. of proxies 17 11 13  

   No. (%) score 
≥8

5 (29) 6 (54) 5 (38)  

*P-value < .05 compared to baseline.
**P-value < .01 compared to baseline.

  

Table 3. Continued
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patient and nurse specialist. Aspects that are important to 
include in ACP conservations are cultural aspects, taking 
sufficient time for the ACP conversations, and guiding pa-
tients in documenting their wishes. Still, about one-third of 
the eligible patients did not want to participate for various 
reasons, of which being emotionally overwhelmed was the 
most common reason to decline.33 A systematic review on 
experiences of patients with life-threatening or life-limiting 
diseases with ACP reported that, although patients also 
experienced benefits, ACP can be accompanied by un-
pleasant feelings.34 The most important negative emotion 
was being confronted with having a life-limiting disease. 
It was suggested that the emotional burden could be less-
ened by introducing the program in group sessions.34 In 
our ACP program, we aimed to reduce the emotional 
burden for patients and proxies by having them decide 
which topics they want to discuss. Even if not addressed, 
by presenting topics that could become an issue in the fu-
ture (eg, palliative sedation), we tried to trigger patients to 
at least think about these topics. A major limitation is that 
we did not record which topics were eventually discussed 
by the participants during the ACP sessions.

Similar to the results from the developmental phase,19 
the preference for the optimal timing of initiation of the 
ACP program varied widely. Although about one third of 
the participants in our study indicated that the program 
should be initiated shortly after chemoradiation, a large 
proportion suggested that the program should be initiated 
later in the disease trajectory. In studies in other popula-
tions, patients indicated that the optimal timing for the in-
itiation of ACP was as early as possible,33,34 as they found 
it desirable to receive all relevant information as soon 
as possible and that it is better to deal with these issues 
in reasonable health. Early initiation of ACP is also con-
sidered important for glioblastoma patients, as they have 
an incurable disease and may experience a rapid decline in 
their cognitive functioning, hampering decision-making.7 
Nevertheless, an important barrier for participation in such 
a program may be prognostic awareness, as about half of 
brain tumor patients are not fully aware of their poor prog-
nosis.5 The GPs participating in our study confirmed that it 
is important to offer ACP as soon as possible. Despite the 
variation in preference of optimal timing of initiation of 
the ACP program, we suggest to offer the program shortly 
after the chemoradiation before patients are cognitively 
too impaired, and mention the availability of the program 
in later disease stages (ie, after 3 and 6 adjuvant chemo-
therapy cycles) to patients who declined before. Early in-
itiation of such a program also allows that topics can be 
discussed at different moments in the disease course.

As also previously found, patients in our study had 
significantly lower levels of functioning and more symp-
toms compared to the general population.35,36 Over time, 
aspects of HRQoL remained stable in our patient popula-
tion. In the literature, the impact of ACP on HRQoL aspects 
was found to be contradictory. One large international 
randomized controlled trial (RCT) in 1117 patients with ad-
vanced cancer also did not find any impact of ACP on the 
level of HRQoL,14 while other studies found that the level of 
HRQoL was improved by introducing an ACP program.16,37 
Although glioblastoma patients typically experience a de-
terioration in HRQoL during the disease course,38–40 we 

cannot determine whether the ACP program helped to 
prevent this deterioration. Similarly, contrary to our ex-
pectations,16 the ACP program did not decrease the levels 
of anxiety and depression in patients over time. Instead, 
the number of patients with a possible anxiety or depres-
sion disorder was larger during the last assessment com-
pared to baseline, which can be related to the progressive 
nature of the disease. The non-randomized study design, 
the possible selection of patients, and the small number of 
recruited patients and drop-out over time hampers to draw 
meaningful conclusions, warranting further investigation 
of the effectiveness of an ACP program on patient and 
proxy outcomes. It could also be argued that the currently 
used outcomes are not the most suitable for evaluating 
the impact of an ACP program, as these are influenced by 
many other aspects such as antitumor treatment, cogni-
tive deterioration, and societal and environmental factors. 
Currently, there is no consensus on the optimal outcome 
measure to evaluate the impact of an ACP program, and 
it is hypothesized that the benefits of ACP are mainly re-
lated to the relational domain.14 Perhaps mastery is a more 
suitable outcome, reflecting the belief that one is able to 
influence or control life events and that one is competent 
or effective in managing those events to produce desired 
outcomes.25 Besides patient-related outcomes, outcomes 
related to the provided care and quality of care should also 
considered important, such as health care utilization and 
the use of anti-tumor treatment in the EOL stage.

Another outcome that was evaluated in this study is sat-
isfaction with care. Overall, patients were satisfied with the 
provided care over time, whereas proxies were less sat-
isfied. Particularly the exchange of information between 
healthcare professionals and the provision of information 
on support services were rated as poor. Provision of in-
formation could be enhanced by appointing a dedicated 
case manager or primary nurse, who could regularly ask 
patients and proxies about which information is needed41 
and who may facilitate the communication between dif-
ferent healthcare professionals in different settings (eg, 
hospital and GP practice). Nevertheless, it should be rec-
ognized that in the international RCT described by Korfage 
et  al.,14 but also in other studies,17 ACP did not have an 
impact on the perceived satisfaction with care. There is 
evidence though, that patients who participated in ACP 
conversations were more likely to receive palliative care 
and were more likely to have their preferences docu-
mented.14 This was also observed in our study, in which 
most patients did document their wishes, which were also 
communicated to the GPs. The GPs indicated that these 
wishes could be met in 72%. It is unknown, however, 
whether this high rate of documented wishes is due to the 
ACP program, or due to the fact that this is a highly mo-
tivated population. Nevertheless, a previous study in glio-
blastoma patients has shown that patients who expressed 
their wishes more often died with dignity.13 These find-
ings suggest that some aspects of care can be improved 
with ACP.

Not only glioblastoma patients are affected by the dis-
ease and its treatment, but also their proxies. Caregivers 
are challenged to solve problems and make decisions when 
care changes, and not all of them are prepared for this.42 We 
found that proxies reported significantly lower scores in the 
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physical and mental domains compared to the general pop-
ulation, and a large proportion of proxies reported anxiety 
and/or depression during the disease course. These results 
emphasize the impact of the disease on the proxies’ func-
tioning and well-being. Over time, some aspects of HRQoL 
improved for proxies, such as better physical functioning 
and less bodily pain, suggesting that proxies became better 
in coping with the situation. We found that the needed 
level of support was relatively low throughout the disease 
course, and the level of feelings of caregiver mastery were 
relatively high. In general, the caregiver burden can be de-
creased by providing information and concrete advice,42,43 
offering guidance,43 improving the communication between 
patients, proxies, and their healthcare professionals,42 and 
by offering psychosocial support.42 Several interventions 
are available to improve the knowledge of patients and 
caregivers,44 improve the caregivers’ level of social sup-
port, for example, by offering support services,45 or estab-
lish caregiver mastery through psychological intervention.46 
Although we did not find a change in outcomes for proxies 
over time in this non-randomized prospective study, it is 
premature to conclude that ACP does not have an impact at 
all. A previous controlled study in older people did find that 
relatives who received ACP had less stress, anxiety, and de-
pression compared to those that had not.16 This underlines 
that a controlled study is needed to draw definite conclu-
sions on the impact of ACP on the well-being of proxies.

In conclusion, the developed disease-specific ACP pro-
gram is rated as acceptable by patients and proxies, sug-
gesting that its current format is sufficient. Although not 
designed to evaluate the effectiveness of an ACP program 
on patient and proxy outcomes, the preliminary results 
of this feasibility study did not show an impact. To draw 
definite conclusions on the effect of ACP on outcomes of 
glioblastoma patients and their proxies, an international 
follow-up study is needed, allowing for investigate cultural 
influences. Important aspects to consider in such a study 
are the most optimal design, the primary endpoint, and the 
timing of introduction of an ACP program.

Supplementary Material

Supplementary material is available at Neuro-Oncology 
Practice online.
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