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Abstract
Purpose  Overall survival of malignant brain tumour patients has significantly been increased over the last years. However, 
therapy remains palliative, and side effects should be balanced. Once terminal phase is entered, both patients and caregiv-
ers may find it hard to accept, and further therapies are demanded. But little is known about this highly sensitive period. 
Therefore, we analysed the last therapy decisions from the family caregiver’s perspective. Would they support their beloved 
ones in the same way or would they now recommend a different therapy decision?
Methods  Caregivers of deceased malignant brain tumour patients, treated at our neurooncological centre between 2011 and 
2017, were included. We designed a questionnaire to analyse the impact of the last therapy decision (resection, chemotherapy, 
radiotherapy), focusing on probable repeat of the choice taken and general therapy satisfaction. Independent variables, for 
example “satisfaction with therapy”, were analysed using linear regression analysis, the coefficient of determination R2 and 
the standardized regression coefficient β. The binary logistic regression analyses were taken to illustrate relationships with 
the dichotomously scaled outcome parameter “re-choice of therapy”. Odds ratio analyses were used to determine the strength 
of a relationship between two characteristics.
Results  Data from 102 caregivers (life partners (70.6%)) were analysed retrospectively. Each 40% of patients died in a 
hospice or at home (20% in a hospital). In 67.6% the last therapy was chemotherapy followed by radiotherapy (16.7%) and 
surgery (15.7%). A positive evaluation of the last therapy was significantly correlated to re-choosing of respective therapy 
(chemo-/radiotherapy: p = 0.000) and satisfaction with informed consent (p = 0.000). Satisfaction regarding interpersonal 
contact was significantly correlated to satisfaction with resection (p = 0.000) and chemotherapy (p = 0.000 27 caregivers 
(28.7%) felt overburdened with this situation).
Conclusion  This analysis demonstrates a significant correlation between a positive relation of patient/caregiver/physician 
and the subjective perception of the latest therapy. It underlines the central role of caregivers, who should be involved in 
therapy discussions. Neurooncologists should be specially trained in communication and psycho-oncology.

Keywords  Malignant brain tumour · End-of-life phase · Caregiver · Neurooncology · Treatment decisions

Introduction

Due to improved and aggressive treatment options, over-
all survival of malignant glioma patients is significantly 
increased from 14.6 to 48.1 months [1–4] during the last 
decade—however, therapy still remains palliative. There-
fore, therapy should be balanced between increasing lifetime 
and decreasing quality of life. Tumour recurrence with its 
destructive growth pattern is inevitable, and patients will 
develop neurologic symptoms as well as neurocognitive 
impairment during the course of disease. Over time, initial 
tumour-specific treatment, which is mainly guided by special 
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neurooncologists will transform into best supportive-care 
treatment, which is usually conducted by general practition-
ers or palliative healthcare personnel [5], finally leading over 
to the end-of-life (EOL) phase. The EOL phase is defined 
as time prior to death when symptom load increases and 
antitumoural therapy is no longer effective. It may range 
from days to weeks but is generally entered within 3 months 
from death [6]. There is no clear definition when the EOL 
phase of oncologic patients begins; it commonly depends on 
neurological deficits, the patients’ general state of health and 
his will [7]. Most of the time, the EOL phase treatment is 
determined by palliative and/or supportive care. But in some 
cases, patients and their caregivers are explicitly seeking for 
further treatment options mainly because they are not willing 
to stop active treatment phase [8, 9].

Therefore, this crucial phase is also challenging for neu-
rooncologists, who have to balance therapeutic side effects, 
quality of life and the hope of eventually increasing over-
all survival. In this vulnerable phase, physicians also have 
to deal with demanding patients and their caregivers who 
maybe deny accepting the EOL. Little is known about how 
this phase affects neurooncologic patients and their caregiv-
ers. Data mainly concentrate on additional patient-centred 
care and caregivers’ specific burdens [10–12].

Here, we were interested in the caregivers’ retrospec-
tive evaluation of the final tumour-specific treatment before 
entering the EOL phase. Would the caregivers support the 
same therapy decisions, with the knowledge of both side 
effects and possible extension of life time? Or would they 
now tend to stop active treatment earlier? Therefore, we 
performed a caregiver survey, whose relative died from a 
progressive malignant brain tumour and was treated at our 
neurooncological centre. The self-designed questionnaire 
mainly focused on the subjective experience of the final 
tumour-specific treatment. So, would they do it again?

Patients and methods

Ethics approval

The study was approved by the local ethics committee (study 
number 5338, March 2016). All caregivers obtained and 
gave informed consent. Withdrawal was possible at any time 
on the caregivers’ request.

Data source

We conducted a cross-sectional survey study of caregivers 
with the following inclusion criteria: caregivers of (1) recur-
rent malignant brain tumour patients, (2) who were offered 
a neurooncological treatment at the neurooncological centre 

of the university hospital of Duesseldorf and (3) died due to 
recurrent brain tumour between 2011 and 2017.

Study design

Caregivers were contacted via telephone prior to receive 
the survey questionnaire. Out of respect, caregivers whose 
relatives died less than 6 months ago were only contacted 
via mail. All other caregivers, whose beloved ones passed 
away > 6 months, were contacted initially via phone to 
inform them about our survey. Caregivers were asked to 
complete and return a questionnaire designed as a 20-item 
assessment plus free text options. The survey was developed 
in close collaboration with neurosurgeons and neuro- and 
psycho-oncologists solely for this study and was not vali-
dated before (see supplemented material). Questions of the 
survey included 6 different categories regarding sociode-
mographic data, satisfaction during the last oncologic ther-
apy, decision of the last oncologic therapy, place of death, 
overall evaluation and concluding remarks. Answers were 
designed either as dichotomic (yes/no) or as a 5-point scale 
(1 = very satisfied; 5 = very dissatisfied). In further analyses, 
the 5-point scale was merged as follows: “completely con-
tent” and “content” were summarized into content and “not 
content” and “not content at all” into not content.

Additionally, comments could be made using free text. 
Because of few and heterogenous comments, free text was 
not included into further analyses.

Patient data regarding histopathological diagnosis, neuro-
logical status, age and gender were obtained from the clini-
cal database (including MRI scans and medical reports from 
outpatient examination as well as inpatient examinations).

All data were correlated and analysed with focus on the 
last neurooncologic therapy, defined as the final active treat-
ment related to the brain tumour, which was performed by 
the neurooncological department. Following this therapy, no 
other palliative treatment was provided.

Statistical analysis

All statistical analyses were carried out using IBM Statis-
tics, version 24 (SPSS IBM Corp., Armonk, NY, USA). A 
p value of 0.05 was set as statistically significant. Due to a 
high number of tested hypotheses, the problem of multi-
ple testing was corrected with the Bonferroni correction. 
Corrected P level was set at 0.0025. Data was described by 
standard statistics, using absolute and relative frequencies 
for categorical variables and median for continuous varia-
bles. Independent variables, such as the (pseudo) metric and 
Likert-scaled questions about “satisfaction with therapy”, 
were analysed using linear regression analysis, the coeffi-
cient of determination R2 and the standardized regression 
coefficient β. The binary logistic regression analysis and its 

3986 Supportive Care in Cancer (2022) 30:3985–3993



1 3

outcome the odds ratio (OR) was taken to illustrate rela-
tionships with the dichotomously scaled outcome parameter 
“re-choice of therapy”.

Results

Between 2011 and 2017, caregivers of 215 neurooncologic 
patients were asked to take part in the survey. Finally, data 
of 102 caregivers (47.4%) could be analysed (mainly spouses 
(n = 72, 70.6%)). Caregivers, who were initially contacted 
via phone, returned the questionnaire more often (n = 66, 
84.4%), compared to caregivers, who were initially con-
tacted solely by mail (n = 36, 26.2%).

Time from assessment to the patient’s death was median 
2.8 years (range 6 months–6 years). A caregiver recruitment 
flowchart is illustrated in Fig. 1.

The mean age of patients was 57.3 years (range 24–79); 
69.6% (n = 71) were male. The majority of patients was 
diagnosed with a high-grade glioma (n = 85, 83.3%) 
and 17 patients (16.7%) with cerebral metastasis. The 
most common final neurooncological therapy was oral 

chemotherapy (temozolomide) (69 patients (67.6%)), fol-
lowed by re-radiation (17 patients (16.6%)) and surgical 
recurrent tumour resection (16 patients (15.6%)). The 
Karnofsky performance status (KPS) was higher than 
70 in 87 patients (85.2%) at the time of therapy initia-
tion. The majority of patients died at home or in a hos-
pice (n = 37/n = 38, 37.8%/38.8%, respectively); only 23 
patients (23.4%) died in a hospital. The majority of car-
egivers received further care support (n = 72, 70.5%).

Detailed clinical and sociodemographic data of patients 
and caregivers are summarized in Table 1.

Caregiver’s evaluation of the interaction 
patient‑caregiver‑health personnel

The interaction between health personnel and patient/car-
egiver was positively evaluated in 81.6% (n = 80), which 
was mainly reflected in the evaluation of the communica-
tion of the diagnosis and informed consent (up to 85.6%) 
as well as about upcoming neurooncological therapies 
(up to 82.5%). Compared to chemotherapy and surgery, 
caregivers were less satisfied with the informed consent 
in the (external) department of radiotherapy (64.8%). 
Almost the half of caregivers (n = 53, 55.8%) were satis-
fied with the handling of their own anxieties, as well as 
with the handling of the patient’s anxieties (63%). Half 
of the caregivers were satisfied with the information they 
have received regarding the referrals to associated institu-
tions like rehabilitation centres (50%), palliative care units 
(55%) or hospices (50%).

Detailed information about the caregivers’ evaluation 
regarding communication between patient-physician and 
caregiver during the last neurooncological therapy are 
illustrated in Table 2.

The questionnaire further assessed the caregivers’ 
subjective evaluation regarding different neurooncologic 
therapies (surgery, radiation and chemotherapy (Table 3)). 
Almost 50% of the caregivers (n = 44) stated that false 
hopes were raised by therapy initiation. Overburdened by 
the circumstances caused by the last therapy (e.g. new neu-
rological deficits) were 28 caregivers (29.7%) during this 
time. For further estimation of the burden caused by the 
neurooncological therapy, the questionnaire assessed the 
subjective wish for either intensified therapy or its denial 
as well as adverse effects. Overall the caregivers were con-
tented with the course of therapy. Most caregivers (n = 68, 
73.9%) did not wish an intensified or different (n = 56, 
65.8%) therapy. The majority (57.6–85.7%) would have 
supported the same choice for a therapy again and stated 
that therapeutic results outweighed adverse effects (n = 49, 
57.6%). For further details, see Table 3.

Fig. 1   Caregiver recruitment flowchart
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Impact factors concerning general satisfaction

Caregivers who were satisfied with the chosen neuroonco-
logic therapy would choose the respective therapy again 
(surgery: OR = 4.48, p = 0.017; chemotherapy: OR = 13.66, 
p = 0.000; radiotherapy: OR = 10.13, p = 0.000). The corre-
lation between therapy-specific satisfaction and positively 
evaluated informed consent was highly significant (surgery: 

R2 = 0.35, ß = 0.59, p = 0.000; chemotherapy: R2 = 0.24, 
ß = 0.49, p = 0.000; radiotherapy: R2 = 0.46, ß = 0.68, 
p = 0.000).

The caregivers’ assessment of handling anxiety was also 
significantly correlated with the satisfaction with surgery 
(R2 = 0.15, ß = 0.39, p = 0.000). The parameters “overbur-
dened”, “positive effects outweigh adverse therapy effects” 
and “false hopes” did not significantly affect therapy-specific 
satisfaction. One significant factor influencing therapy-spe-
cific satisfaction was the interpersonal contact in general, 
including physicians and other medical staff (Table 4).

Patients’ clinical data such as neurologic status (KPS used 
as surrogate parameter) did not have any significant impact. 
Further detailed statistical analysis of the present correla-
tions is summarized in Table 4.

Discussion

When standard therapy options for malignant brain tumours 
are at the end a huge grey zone between best supportive care 
and another last adjuvant therapy begins. Often, patients, 
caregivers and the treating neurooncologists hamper to 
stop active treatment phase and negotiate to start another 
adjuvant treatment. Balancing quality of life vs. the hope 
to increase lifetime is maybe the most difficult situation in 
neurooncology. But there are only few data elucidating pros 
and cons of final therapy decisions. Therefore, we designed a 
questionnaire focusing on the evaluation of neurooncological 
therapy from the caregivers’ point of view after the patients 
have passed away. How does the caregiver retrospectively 
evaluate the final course of disease? Would they choose a 
different option if they had the chance to do it again? Would 
they have stopped active treatment phase earlier?

Final therapy decisions should be based on a discussion 
process which is led by doctors, healthcare providers, patient 
and caregiver. Here, we present one aspect of this process: 
the caregiver’s point of view. Our analysis of subjective ther-
apy evaluation clearly underlines the significant correlation 
between the bond of trust between patient/caregiver/physi-
cian and the perception of the latest therapy. It also under-
lines the central role of caregivers, who therefore should be 
involved in therapy discussions.

In our patient cohort, an even number of patients died 
at home or in a hospice (37.8% and 38.8%, respectively). 
Only 23.4% spent their final days in hospital. Compared 
to literature, the rate of patients dying in a hospice is 
high. Rates of 8.5–27.9% have been reported in different 
European studies [6, 10, 13, 14]. The status of hospices in 
society has changed during the last years maybe because 
it has gained more acceptance. The German hospice and 
palliative association reports that the number of inpa-
tient hospice and palliative care facilities has increased 

Table 1   Clinical and sociodemographic characteristics of patients 
and caregivers

Age in years (patient/caregiver)
Mean 57.3/57.6
Range 24–79/27–84
Gender (patient)
  Male 71 (69.6%)
  Female 31 (30.4%)
Neuropathological diagnosis
  Anaplastic glioma WHO III 20 (19.6%)
  Glioblastoma WHO IV 65 (63.7%)
  Cerebral metastasis 17 (16.7%)
Number of therapies (range 1–8)
   > 3 therapies 91 (89.2%)
  4–5 therapies 9 (8.8%)
   < 6 therapies 3 (2.9%)
Relation caregiver
  Spouse 72 (70.6%)
  Child 10 (9.8%)
  Parent 13 (12.7%)
  Sibling 4 (3.9%)
  Other 3 (2.9%)
Final oncological therapy
  Resection 16 (15.7%)
  Radiation 17 (16.7%)
  Chemotherapy 69 (67.6%)
Place of death
  Home 37 (37.8%)
  Hospice 38 (38.8%)
  Hospital 23 (23.4%)
  Additional care support 72 (73.5%)
  Household help 6 (8.3%)
  Nursing service 33 (45.8%)
  Driving service 9 (12.5%)
  Psychooncological support 9 (12.5%)
  All 15 (20.8%)
KPS before last oncological therapy
  100 17 (16.7%)
   > 90 22 (21.6%)
   > 80 28 (27.4%)
   > 70 20 (19.6%)
   < 70 4 (3.9%)
  Missing data 11 (10.8%)

3988 Supportive Care in Cancer (2022) 30:3985–3993



1 3

significantly between 1996 and 2016. In 1996, only 28 pal-
liative care units and 30 inpatient hospices for adults were 
available. Until 2016 the number has increased eightfold to 
around 330 palliative care units and around 250 inpatient 
hospices. If the above cited papers are sorted by publica-
tion date, the numbers of patients who died in a hospice 
have constantly been rising from 8.5% in 2010 (12–19.8% 
in 2013) to 27.9% in 2020 [6, 10, 13, 14] which reflects the 
changing acceptance of hospices in society.

After transmission into the EOL phase, patient and 
caregivers were also transmitted to another care system, 
and neurooncologists are out of sight. Therefore, caregiv-
ers might feel left alone without sufficient support. Here, 
the majority of all caregivers (73.5%) received additional 
support, mainly in terms of nursing service. These data 
have been collected in a European country with an easily 
accessible, stable and well-working health service—yet it 

Table 2   Caregivers’ evaluation 
of satisfaction regarding 
different interaction scenarios 
between patient-physician 
and caregiver during the last 
neurooncological therapy. 
Answers were merged using the 
5-point scale questions. Answer 
possibilities 1: “completely 
content” and 2: “content” were 
summarized in the first column 
as “content”; 3: neutral (second 
column); 4: “not content” and 
5: “not content at all” were 
summarized in the third column 
“not content”

General satisfaction regarding Content (n/%) In part (n/%) Not content (n/%)

Interaction caregiver-patient-physician (n = 98) 80 (81.6%) 9 (9.2%) 9 (9.2%)
Interaction caregiver-patient-nursing staff (n = 96) 63 (65.6%) 18 (18.8%) 15 (15.6%)
Informed consent about diagnosis
  Comprehensibility (n = 97) 83 (85.6%) 7 (7.2%) 7 (7.2%)
  Time-point (n = 95) 71 (74.8%) 13 (13.7%) 11 (11.5%)
  General impression (n = 97) 71 (73.2%) 11 (11.3%) 15 (15.5%)
  Dealing with questions (n = 96) 73 (76%) 15 (15.7%) 8 (8.3%)
Informed consent about therapy
  Re-resection (n = 97) 80 (82.5%) 9 (9.3%) 8 (8.2%)
  Re-radiation (n = 91) 59 (64.8%) 18 (19.8%) 14 (15.4%)
  Chemotherapy (n = 90) 65 (72.2%) 14 (15.6%) 11 (12.2%)
Dealing with anxiety of
  Patient (n = 92) 58 (63%) 15 (16.3%) 19 (20.7%)
  Caregiver (n = 95) 53 (55.8%) 21 (22.1%) 21 (22.1%)
Referral to associated institutions
  Rehabilitation (n = 58) 29 (50%) 12 (20.7%) 17 (29.3%)
  Palliative care (n = 40) 22 (55%) 6 (15%) 12 (30%)
  Hospice (n = 36) 18 (50%) 4 (11.1%) 14 (38.9%)

Table 3   Caregivers’ evaluation 
regarding the different 
neurooncological therapies

Yes n/(%) No n/(%)

False hope (n = 93) 44 (47.3%) 49 (52.6%)
Overburdened by situation (n = 94) 28 (29.7%) 66 (70.2%)
Deciding again for
  Resection (n = 91) 78 (85.7%) 13 (14.2%)
  Radiation (n = 85) 49 (57.6%) 36 (42.3%)
  Chemotherapy (n = 87) 60 (68.9%) 27 (31.1%)
  Wish for different therapies (n = 85) 29 (34.1%) 56 (65.8%)
  Therapy effects prevail adverse effects (n = 85) 49 (57.6%) 36 (42.3%)

Denial of (n = 93) Intensifying (n = 92)
  Resection 4 (4.2%) 9 (9.7%)
  Radiation 22 (23.6%) 6 (6.5%)
  Chemotherapy 12 (12.9%) 6 (6.5%)
  Comb. resection/chemo 2 (2.1%) 1 (1%)
  Comb. resection/radio 1 (1%) 1 (1%)
  Comb. radio-/chemo 8 (8.6%) 1 (1%)
  All 8 (8.6%) 0
  None 36 (38.7%) 68 (73.9%)
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underlines that additional care is needed as well as more 
and more accepted by the caregivers.

Only few studies analysed the EOL from the caregiver 
point of view. Gonella et al. performed a recent systemic 
review regarding end-of-life care in nursing homes, inde-
pendent from the patient’s diagnosis. Important aspects for 
caregivers were (a) emotional and psychosocial support, (b) 
to be kept informed, (c) promoting family understanding (d) 
and establishing a partnership with caregivers by involving 
and guiding them in a shared decision-making. The authors 
conclude that these elements improved the quality of end-of-
life of both patients and caregivers, thus suggesting a com-
mon ground between good end-of-life care and palliative 
care [15], which is in accordance to our data.

Changing from active tumour-specific therapy to best 
supportive care is challenging for the neurooncologist as 
well as for the patients and their caregivers. A recent study 
reported that 25.6% were still treated tumour specifically 
within the last 4 weeks of life and 79.1% within the last 
3 months [10]. Bahler et al. discovered that in their study 
cohort, almost 10% of patients started a new chemotherapy 
regimen in the last 4 weeks of life [8]. They discussed that 
palliative late-stage chemotherapy might be evaluated as 
an option to improve survival, especially in patients who 
are explicitly seeking further treatment. A recent caregiver 
survey of bereaved cancer patients stated that a perception 
of better end-of-life care was associated with earlier hos-
pice enrollment, avoidance of ICU admissions ≤ 30 days 
of death and death outside the hospital [16]. In our patient 
cohort, 67.6% patients received oral chemotherapy as final 
treatment option. Although different studies report neither 
improvement nor negative side effects caused by adjuvant 
chemotherapy during the EOL phase [17], patients and car-
egivers seem to prefer risking additional side effects rather 
than completely stopping all adjuvant therapy options.

One major aspect of this survey was the overall satis-
faction as an indicator for well-balanced therapy decisions. 
Most caregivers stated that they were satisfied with their 
choice of final therapy; especially in the case of surgical 
intervention, they would make the same decision again 
(85.7%). Seventy-four percent declared that they would not 
want any intensified therapy and that therapeutic effects pre-
dominated side effects in 57.7%. 28.7% of caregivers felt 
overburdened by this situation, and 8.6% would abandon any 
therapy during the EOL phase. Interestingly, in our analysis, 
caregivers comment more positive about surgery and chemo-
therapy compared to radiotherapy (Table 4) which might be 
explained by the changing health personnel. At our depart-
ment, surgery and chemotherapy are performed by the same 
neurooncologic team, whereas for radiotherapy, patients are 
transferred to a different department. These evaluations cor-
related with the interpersonal relationship between caregiv-
ers, patients and physicians (as well as medical team), their 

management of anxiety and the comprehensibility of the 
informed consent. This significant correlation underlines 
the impact of medical staff. Especially in neurooncologic 
patients, a positive relation between medical staff, patients 
and their caregivers is an important factor during active ther-
apy as well as after the transition towards the EOL phase and 
best supportive care. We should be aware of this significant 
effect and specifically teach young residence in the field of 
neurooncology.

Limitations

Due to the study design (cross-sectional survey) evaluating 
the final treatment from the caregivers’ perspective, there 
are several limitations. One major problem of questionnaire 
survey data are the variable return rates which range mainly 
below 40% [6, 10, 13]. Here, the overall return rate was 
47.4%. 84.4% of caregivers, who were initially contacted 
by phone, returned the survey data. In comparison, 26.2% of 
caregivers who were contacted solely by mail returned the 
survey. On the one hand, the importance of personal contact 
to optimize data return rates is underlined; on the other hand, 
this could bias our study population in supporting rather 
contend caregivers than displeased ones. In this study, the 
time from assessment to the patient’s death has got a huge 
range. Assessment was performed from 6 months to 6 years 
(median 2.8 years) after the patients passed away. There-
fore, the caregivers’ perceptions might have changed. We 
analysed the subjective caregivers’ evaluation focusing on 
the EOL phase. Our analyses assumed that the patient would 
have had the same option as their caregiver and evaluated 
this phase and impact of treatment in the same way. Seventy-
seven percent of caregivers reassured that they could reflect 
the patient’s perspective. The questionnaire we used was 
designed by a specialized team of neurosurgeons and neuro- 
and psycho-oncologists solely for this analysis and was not 
validated before.

Finally, due to the small number of caregivers, we only 
got a general idea of a small patient cohort. Further analy-
ses concerning the impact of (1) the time-point from latest 
therapy and death and (2) the sequence of the received treat-
ment lines were difficult because of the cohort size and need 
further elucidation.

Clinical implication

Therapy of neurooncologic patients implies a complex 
integration of patients/caregivers and social workers by 
the treating physicians. Although patients and their fami-
lies increasingly benefit from additional social and pallia-
tive support, the most important central point influencing 
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the subjective therapy evaluation is a positive patient-
caregiver-physician relationship. Physicians should be 
aware of this and integrate caregivers in future therapy 
decisions.

Conclusion

Little is known about the last treatment phase of 
neurooncologic patients. Most studies focus on medical 
supportive care and dismiss the impact of active terminal 
tumour treatment. In this study, we analysed the final active 
treatment assessment from the caregivers’ perspective. Would 
they make the same decision again, with the knowledge and 
experience they now have? Our data demonstrate that (1) most 
caregivers positively evaluate final therapy decisions which 
is (2) correlated with the health personnel-patient-caregiver 
relationship. Therefore, this analysis from the caregiver’s 
perspective clearly underlines the significant correlation 
between patient-caregiver-physician relation and the 
subjective perception of the last treatment. It also illustrates 
the central role of caregivers during this time. Therefore, 
caregivers should be involved in treatment discussions in 
particular. Neurooncologists should be specially trained in 
communication techniques and psycho-oncology.
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