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Abstract

tumors, describe resources available, and allow a moment

Background: Studies have highlighted the difficulties

of exchange between caregivers.

faced by caregivers of patients with brain tumors. We
created the educational workshops called AGAPE. Their

Purpose: To evaluate outcomes of AGAPE.

aim is to explain precisely the medical aspects of brain
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Methods: This was an observational uncontrolled study.

assistance and become dependent on caregivers (spouses,

Feasibility was evaluated by the caregivers’ attendance of at

partners, children, relatives and friends). Caregivers are

least 2 out of 3 monthly workshops and their satisfaction.

often the primary source of support, such as nursing. If

Additional outcomes were the percentage of caregivers in

patients display neurocognitive disorders such memory loss

favour of AGAPE sustainability and the impact on their

or dyscalculia, caregivers have to conduct administrational

Quality

procedures.

of

Life

(QoL)

according

to

CarGOQoL

For

patients

with

behavioral

disorders,

questionnaires (Caregiver Oncology Quality of Life)

caregivers have to maintain the social relationship [1]. The

between baseline before the first workshop and after the last

caregivers have to cope with the uncertain prognosis despite

one.

treatments, the risk of neurological sequelae or progressive
changes in neurocognitive functions [2-5]. The caregivers

Results: From February 2015 to March 2019, 12 three-

often feel untrained and unprepared to face the adjustment

month sessions were organized allowing 75 caregivers to

to their new responsibilities and neglect their own needs [6,

participate. 84% of caregivers attended at least 2

7], by reducing their leisure, social and working periods [8,

workshops, the level of satisfaction was very high, and all

9]. More than two-thirds of caregivers of patients with brain

caregivers responded in favor of AGAPE sustainability. 36

tumors experience significant stress [10-12], 10 to 50%

caregivers submitted completed questionnaires at baseline

report depressive symptoms [9] that affect their Quality Of

and after the last workshop attended, separated by more

Life (QoL) [10-13]. Patients and caregivers had questions

than 2 months. The first workshop took place mostly during

that they considered very important but were not

or after the adjuvant treatment of their loved ones. Two-

satisfied [14]. Several studies focused on the importance of

thirds of their loved ones had a progressive disease after the

the nature of delivery information to patients and caregivers

first workshop and 21 died. Caregivers’ QoL was stable

[6, 15-17], in maintaining hope, methods of coping, and the

between the first and last attended workshop.

importance of relationships [18-20]. Studies have shown
that the information requested was sometimes different

Conclusion: Our study showed that educational workshops

between patients with brain tumors and their caregivers, in

were feasible and that they could help maintain caregiver’s

particular about the crucial question of prognosis [21, 22].

QoL in the patients. Further studies are necessary to

Caregivers appreciated the opportunity to ask sensitive

implement them in daily practice.

questions about prognosis without their loved one present
[23]. They also wanted the opportunity to talk to someone

Keywords:

Brain

Tumor;

Caregivers;

Educational

Workshops; Quality of Life

who has been through a similar experience, coping with the
changes in their social, work, and family life, to reduce their
anxiety [14]. Assessing caregivers’ well-being has to take a

1. Introduction

central place in medical supportive care [9, 24, 25]. Up until

In most brain tumor patients, evolution of the disease leads

now three self-administered questionnaires were developed

to neurological and cognitive decline. Patients need daily

to evaluate the QoL in the caregivers’ population: Caregiver
Quality of Life Index [26], Caregiver Quality of Life Index-
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Cancer Scale [5] and CareGiver Oncology Quality of Life

complete a QoL questionnaire after each workshop and

(CarGOQoL) [27, 28]. CarGOQoL questionnaire has been

retrospectively studied the impact of our educational

validated in a large cohort (837 caregivers, 50 of them were

workshops on caregivers’ QoL.

brain tumors patients’ caregivers, 187 dyades (patients and
caregivers) in the validation cohort, 65 of them made all the

2. Material and Methods

evaluations).

2.1. Creation of Educational Workshops called AGAPE
(‘Atelier Goûter pour les Aidants Proches de Patients

Medical information and more communication with

ayant une tumeur Encéphalique’, snack workshops for

healthcare providers could improve caregivers’ QoL [20].

caregivers of patients with brain tumors)

More education about the disease, the potential cognitive

We developed educational workshops called AGAPE based

effects of treatment and support groups is required [29].

on the caregivers’ feedback of patients with primary brain

Educational programs for caregivers have always been a

tumors who wanted a place for discussion without any

positive experience; and several teams reported their

psychologist present. Caregivers had been informed about

experience for reducing stress [30-32]. However, very few

the aims of AGAPE, as indicated on the flyer, to provide

of them studied their impact on the QoL of caregivers [13].

them a place for discussion and exchange with peers, in

A better QoL for caregivers could positively impact

order to prevent exhaustion, whenever possible. Caregivers

outcomes of patients with glioblastoma [13] and the

sign consent prior to attending the first workshop in

physical health of brain tumor patients [4, 33]. A study has

particular for the use of data in a publication. To allow time

even shown that the more glioblastoma patients’ caregivers

for discussion, the first and the second workshops were held

know about the disease, the less likely the patient is to die

only if at least 3 participants from different family were

[34]. We conducted educational workshops for caregivers

present and the workshops were initially limited to six

of patients with primary brain tumors. The objective is to

participants to ensure privacy. In 2015, oncologists initially

explain precisely the medical aspects of brain tumors,

only proposed AGAPE for recurrent glioblastoma patients’

describe resources available, and allow a moment of

caregivers according to the scoring described in Annex 1.

exchange between caregivers. We asked the caregivers to

Assessment grid to identify caregivers who needed AGAPE workshops
Frontal syndrome

4

Disabling motor deficit (e.g.: hemiplegia, wheelchair)

4

Delirium

3

Behavioral disorder

3

Frequent seizures

3

Caregiver’s anxiety

2

Young children

2

Hospitalisation in medecine

1
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High grade glioma / uncertainty of the future

1

Request for informations by caregivers
Total: if ≥ 5: AGAPE Workshops were offered to caregivers

1

Annex 1: Proposed AGAPE for recurrent glioblastoma patients’ caregivers.

Since the most frequent remark of the satisfaction

provided. A medical oncologist and a nurse specialized in

questionnaire was to introduce AGAPE earlier, as of

neuro-oncology or the nurse responsible for the supportive

October 2016, the oncologist gave caregivers of patient

care department also took part in the AGAPE session.

with primary brain tumor the information about the

AGAPE was divided into 3 workshops of 2 hours, each one

workshops at the initial medical consultation not only after

of them was between 3 to 4 weeks apart. All AGAPE

relapse but also during adjuvant treatment. For each patient,

sessions began by a round-table that permitted caregivers to

several different caregivers could take part in these

introduce themselves and to express their expectations.

educational workshops initially limited to 6 families. Some

During

caregivers were so eager to take part in AGAPE, that up to

symptoms as well as therapeutics were discussed. The aims

11 caregivers from 9 different families were allowed to

were to better understand the brain tumor disease, its

attend the first workshop. But only the closest or most

evolution, and to manage potential side effects of treatment.

involved caregiver per family completed questionnaires.

The second theoretical workshop was dedicated to

the

first

theoretical

workshop,

neurological

information on instrumental human resources available
2.2. Handbook for Brain Tumor Patients’ Caregivers

(e.g., wheelchairs, walkers, crutches and psychometrics,

A handbook for brain tumor patients’ caregivers was

nutrition, psychologists, social workers) and hospital

written by members of our neuro-oncology unit; including 2

facilities (e.g., rehabilitation and follow-up care, palliative

neuro-oncologists, 2 nurses specialized in neuro-oncology

care units, home hospitalization, mobile support and

and educational workshops, a nurse responsible for the

rehabilitation teams). The website of our Centre was also

supportive care department, a radiation therapist, a social

shown to caregivers, in particular the neuro-oncology unit

worker, 2 physiotherapists, a pharmacist, a radiotherapy

homepage,

manipulator

and

third workshop was run as a support group open for free

disadvantages of the diverse hospital facilities have also

discussions. Every caregiver had the opportunity to share

been validated by doctors in these institutions. This

their difficulties and burdens with professionals and could

handbook was given only to AGAPE participants.

obtain answers personalized to their specific needs.

and

a

dietician.

The

advantages

(http//:www.centre-eugene-marquis.fr/).

The

Caregivers of the previous session, whose loved one was
2.3. AGAPE Workshops

still alive, were invited to participate in this third workshop.

AGAPE took place in a quiet, soothing space in the
supportive care department, outside of the treatment and

2.4. Evaluation of Feasibility of AGAPE

consultation rooms, where snacks and drinks were
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AGAPE feasibility was evaluated by the caregivers’

workshop to identify the change of QOL that occurs over

attendance of the 2 theoretical scheduled sessions and their

the therapeutic management.

satisfaction according to a questionnaire filled out during
the third workshop attended. Caregivers evaluated the

2.6. Statistical analysis

general organization and the logistics (schedule, location,

Patients’ and caregivers’ sociodemographic characteristics,

number of participants) of the workshops and could add

time from diagnosis, workshops, progression, and death,

comments, suggestions to improve them.

carGOQOL score at baseline, and after every workshop
were prospectively collected during the study. Statistics for

2.4. AGAPE Outcomes

continuous variables were presented by mean, standard

Caregivers answered the final question: do you think these

deviation or median and range, whereas frequencies and

workshops should be maintained over time? Additional

percentages

outcomes were the percentage of caregivers in favour of

Comparisons were made using nonparametric tests such as

AGAPE sustainability.

Mann-Whitney, Wilcoxon signed ranks. As is often the case

were

used

for

categorical

variables.

with subjective scale measures, many missing data were
2.5. Evaluation of the Impact of AGAPE on Caregivers’

expected. To account for most caregivers' responses without

QoL

overestimating the QoL measures, different imputation for

In order to objectively evaluate the impact of AGAPE,

missing data was proposed based on the maximum bias

caregivers were asked to complete a self-administered

rule. If there was a missing value on an item, the lowest

CarGOQoL questionnaire at the beginning of the first

score, the median and the mean of lowest and median score

workshop: the baseline and after each workshop (only one

for that item was imputed [35, 36]. Unfortunately,

per family). Through 29 items, CarGOQoL described 10

questionnaires with more than half of the items missing

dimensions of caregivers’ QoL: psychological well-being,

were excluded completely.

burden,

relationship

with

healthcare

professionals,

administration and finances, coping, physical well-being,

3. Results

self-esteem, leisure time, social support, and private life. An

3.1. AGAPE workshops

index was calculated as the mean of all dimension scores.

In total, between February 2015 and March 2019, 12 three-

Each dimension and the index were ranged from 0 to 100,

month sessions were organized allowing the attendance of

i.e., better QoL corresponding to higher score. We

87 caregivers from 75 families (Figure 1). 2 caregivers were

retrospectively analyzed CarGOQoL questionnaire scores

excluded: one after withdrawal of consent and a loved one

for each caregiver during their involvement in the AGAPE

treated for brain metastasis. 21 caregivers hadn’t submitted

workshops. As usual, the evaluation between QOL

the first or the last CarGOQoL questionnaires, 11 with too

questionnaires is between 3 and 6 months. We choose a

much missing data and 5 other caregivers attended only one

minimal time of at least 2 months, as the first three

workshop (1 died, 4 loved one have a progressive disease

workshops could be scheduled during this time interval and

after the first workshop of which 2 had been transferred to a

during the longer interval between the first and last

palliative care unit before the second workshop). Only 36
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caregivers submitted the baseline questionnaire and at least

groups (36 included and 37 excluded) to avoid bias as much

one

as possible.

other

more

than

2

months

apart

CarGoQol

questionnaire (Figure 1). However, we tried to analyze the 2

Figure 1: Flowchart.
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Figure 2: Numbers of workshops attended by the 36 caregivers.

3.2. AGAPE Feasibility

2 fathers, 3 mothers and 4 daughters took part in AGAPE.

84% of the caregivers attended the first two theoretical

Two thirds of the patients were male, treated for

workshops. 1 caregiver didn’t take part in the second

glioblastoma (67%) after the first relapse (46%) (Table 2).

workshop because of scheduling issues (but she attended

As the caregivers who did not participate in 2 workshops

the 3rd workshop support group several times), one

(16%) were systematically excluded, the median number of

caregiver died before the second workshop, and 10

workshops is statistically different between the 2 groups.

caregivers didn’t attend the 2nd workshop because of their

The 36 caregivers included in the final analysis participated

loved one’s rapid progressive disease.

in between 2 and 12 workshops. (Figure 2). Two-thirds of
the 36 loved ones had a progressive disease after the first

3.3. Caregivers and Patients Characteristics

workshop and 21 died. The interval between the first and

89% of the caregivers were spouses (Table 1). In addition

the last workshop was up to 4 years.

to the caregivers who completed the questionnaire, 3 sisters,
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Caregivers' Characteristics

n= 73

n=36 included

n=37 excluded

Wives

42

13

11

Husbands

23

10

13

Daughters

3

2

1

Brother

2

1

1

Mother

1

0

1

Father

1

0

1

Friend

1

0

1

Median (months)

1

4.5

1

[1st quartile-3rd quartile]

[1-5]

[1-10.3]

[0-1]

Median

2

3

2

[1st quartile-3rd quartile]

[2-4]

[3-4]

[1-3]

p

Relationships with the patients:

0.17

Time interval between first and last workhops
<0.0001

Number of workshop
<0.0001

Table 1: Caregivers’ characteristics.

Patients' Characteristics

n=73

n=36 included

n=37 excluded

Age at diagnosis (years): Median

55

54

55

[1st quartile-3rd quartile]

[45-62]

[44-62]

[49-63]

Male

48

23

25

Female

25

13

12

Glioblastoma

49

24

25

Without histological proof but treated as GBM

3

2

1

Anaplatic astrocytoma

4

3

1

Anaplastic oligodendroglioma

10

6

4

Low grade glioma

7

1

6

During or after adjuvant treatment

27

17

1

After 1st relapse

34

14

20

After 2nd relapse

7

5

2

After 3rd relapse
Time interval between diagnosis and first
workshop

5

0

5

Median (months)

10

10

10

p
0.97

Patients' gender
0.75

Histology

0.86

Time of the first workshop: (n)
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[7-24]

[4.8-20.5]

[7-34]

Median (months)

3

6

2

[1st quartile-3rd quartile]

[1.5-5.5]

[5.5-8.5]

[0.8-4]

0.46

management decision
0.04

Table 2: Patients’ characteristics.

3.4. Additional AGAPE Outcomes

support dimensions, self-esteem, and relationship with

Each caregiver was in favor of AGAPE sustainability. The

healthcare professionals. Caregivers reported the lowest

level of AGAPE satisfaction on the general organization,

scores at the baseline and after the last workshop for leisure

logistics and workshops was very high (80%), the most

time, psychological well-being and private life. There was

frequent written remark was to propose AGAPE earlier,

no statistical decrease in QoL between baseline and the last

even during adjuvant treatment (not only after the first

workshop. Even though these findings are not significant,

relapse). At the end of each workshop, an oral round table

caregivers seemed to have a better relationship with

allowed each caregiver to express their feelings, satisfaction

healthcare providers and better self-esteem after attending

or discontent. For example, after the first workshop,

the AGAPE workshops. The 37 excluded caregivers’s

caregivers reported being satisfied with knowing all

CarGOQoL index mean score was 62,7, 64,0 and 62,6 with

possible symptoms, even though they admitted to be

lowest, median and mean imputation respectively, which

worried but they were also reassured to know how they

was significantly lower than the index of the 36 included

should react and what they should do. The presentation has

caregivers (p<0.005). But the score was skewed with the

evolved to be more interactive: the caregivers had to

integration of the lowest possible number to the missing

identify all the potential brain tumor’s symptoms by

data,

themselves

questionnaire. This potential underestimation of quality of

which

sometimes

corresponded

to

half

the

life may explain this significant difference. Moreover, when
3.5. Impact of AGAPE on QoL Evaluated by

comparison is possible between the first and the last

CarGOQoL

workshop in this group (if the questionnaires have been

As indicated in Table 3, we compared dimension scores and

returned), there is no statistically significant difference

index obtained after the first workshop to the last workshop

whatever the imputation. Moreover, the median time

that the 36 caregivers participated in. Overall, there was no

between the last workshop attended by the caregivers and

difference in all these scores. Caregivers’s CarGOQoL

the palliative care decision for their loved one is shorter

index mean score was 70.0 at baseline before the first

among the 37 excluded caregivers than the 36 included

workshop and 69.9 for the last workshop they took part in

caregivers (p=0.04). The loved-ones of the 37 excluded

(p=0.95). At baseline and after the last workshop, highest

caregivers were probably more symptomatic, so the burden

scores were obtained for administration and finances, social

was probably heavier on them.
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First workshop

Last workshop

IC 95%

p

Mean ± SD

Mean ± SD

Psychological well-being

57.64 ± 2.62

57.78 ± 2.96

-7.74 : 8.01

0.972

Burden

76.67 ± 3.13

75.28 ± 3.14

-10.24 : 7.46

0.7552

Relationship with healthcare

72.96 ± 2.35

77.96 ± 2.45

-1.76 : 11.76

0.1446

Administration finances

87.22 ±2.73

84.63 ±2.65

-10.18 : 5.0

0.4979

Coping

63.33 ± 3.10

64.81 ± 2.70

-6.73 : 9.70

0.72

Physical well-being

68.47 ± 2.69

69.03 ± 2.75

-7.10 : 8.21

0.8854

Self-esteem

78 ± 1.91

79.43 ± 2.35

-4.62 : 7.48

0.6392

Leisure time

56.11 ± 2.962

55.28 ± 3.0

-9.23 :7.57

0.8437

Social support

80.56 ± 2.93

75.83 ± 2.97

-13.03 : 3.59

0.2608

Private life

59.17 ± 3.89

58.33 ± 3.18

-10.85 : 9.18

0.8687

Index

70.04 ± 1.65

69.89 ± 1.65

-4.80 : 4.50

0.9478

providers

Table 3: Caregivers’ CargoQoL scores between the first and last AGAPE workshops.

4. Discussion

24 caregivers had shown a statistical improvement on

Information about brain tumors and treatment effects were

knowledge scores testing from baseline to the end of the

the first expectations expressed by caregivers at the

workshops, but found a decline 4 to 6 weeks after the

beginning of the first workshop, as found by Ownsworth

workshops [30]. Some studies have shown that neurological

and et al [37]. Small groups allowed each participant to

symptoms at progression [39] and recurrence also have a

share his/her own experience of caregiving including

negative impact on brain tumor patients’ QoL [40]. A

difficulties and abilities. AGAPE is a valuable source of

significant correlation between patients’ and caregivers’

information, the caregivers relating easily to a peer who is

overall QoL has been shown with similar reductions

coping with a similar situation rather than a healthcare

especially in their emotional and social well-being [10]. As

provider, as described in the literature [4, 10]. AGAPE was

two thirds of the patients presented neurocognitive decline,

mostly offered to caregivers of patients with glioblastoma,

physical debilitation or behavioral changes due to disease

due to rapid neurocognitive decline. AGAPE guide

progression since the baseline, maintain caregivers’ QoL

caregivers along several steps of the disease, from the

between the first and the last workshop is essential. The

announcement of the diagnosis to palliative care, according

absence of significant decline score highlighted one of the

to the oral discussion in the 3rd workshop seems to help

positive effects of AGAPE as a resource for caregiver to

them accept the changes in the condition of their loved one

face the impact of the disease on their loved one.

and their death. Compared to a similar population of glioma
[38], our population had higher scores at baseline in all

Caregivers shared that they felt they had become invisible;

dimensions and index. Another educational program with

neither friends nor doctors asked them about their well-
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being. As caregivers felt valued, AGAPE allowed an

depression and anxiety. This underlines the importance of

increase of self-esteem, coping, and relationship with

early programs for caregivers in order to ensure low initial

healthcare providers between the first and the last

levels of burden. Sherwood and al. [9] concluded that

workshop, but this was not significant. Moreover,

researchers might not be able to reduce distress but could

confidence increased between caregivers and healthcare

focus on preventing an increase of distress over time.

providers as a result of the workshops, as caregivers shared

Thanks to AGAPE, the caregivers felt that they were not

their private lives including their personal thoughts and

alone in particular with administration difficulties and

feelings. Caregivers learned that it was fundamental to take

shared the burden with the support group. The decrease of

care of themselves in order to take care of their loved one,

burden, social isolation, administration and financial

they reported a stable sense of well-being between the first

dimensions between baseline and last workshop attended

and the last workshop. Indeed, 2 caregivers from the first

was not significant in our study. Several limitations to our

workshop (4 years ago), whose loved one was still alive,

study should be discussed, including the small size of our

continue to attend the third workshop. The support group

cohort, due to the low incidence of primary brain tumors

allowed caregivers to feel sometimes overburdened without

and our choice to limit the number of caregivers from

guilt. The anxiety and worries about the future still

different families during the first 2 workshops to 9.

predominated, as shown in others teams [21, 22], however

Moreover, this feasibility study had no control group.

caregivers felt that they could express themselves without

Caregivers, who didn’t attend AGAPE, were not interested

judgment. The testimony of other caregivers, whose loved

in completing the QoL questionnaire. The participants may

one had finished treatment without relapse or responded to

not represent all caregivers, but they correspond to those

bevacizumab after a relapse, maintained some hope of

who wanted a support. Initially, we proposed AGAPE only

possible stabilization of the disease, even after a possible

for caregivers of patients with recurrent glioblastoma, but

rapid neurological deterioration. Another team led to the

since caregivers asked us to introduce AGAPE earlier, we

same observation; caregivers appreciated sharing their own

then authorized all caregivers whatever stage and histology

experiences with others caregivers [41]. Through AGAPE

of brain tumor. So it became heterogeneous with different

importance of social support as a crucial endpoint to allow

impacts of prognosis on QoL. Only the closest caregiver

caregivers to take time for themselves without feeling

completed the questionnaires to reduce the bias of multiple

guilty. We insisted on the use of a list of resources to

data on the same patient even though we ran risk of

activate, if necessary. In the case of administrative or

ignoring the impacts on other caregivers. Piil and et al. [41]

financial difficulties, caregivers from previous sessions

have already shown that caregivers wanted interventions to

emphasized how our social worker could easily help them

maintain hope after diagnosis, early initiate health

in administrative procedures. Social help was appreciated to

promotion activities, strategies for symptoms management

decrease the perceptual aspect of feeling overwhelmed.

and life planning. Only few studies in neuro-oncology [13,

Reblin and al. [32] have found an association between

30, 42, 43] have analyzed the impact of an intervention on

greater burden at diagnosis and lower social support.

the QoL of caregivers of patients with a primary brain

Moreover, lower social support was related to higher

tumor. Without any intervention, a significant decline had
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been found in all dimensions of QoL for patients with a

study showed that educational workshops are feasible and

recurrent high-grade glioma and their caregivers [13, 44].

indicated that they could help maintain caregiver’s QoL in

An

patients with brain tumor. Further studies are necessary to

educational

program

for

caregivers

found

an

improvement of knowledge at 4 weeks but scores decreased

implement them in daily practice.

at 6 weeks, suggesting that information needed to be
repeated [30]. In our experience, some caregivers continued
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