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AbstrAct
Introduction Patients with gliomas generally present 
cognitive, neuropsychiatric and functional deficits. 
Although previous research has shown that their 
caregivers present a poor quality of life and poor mental 
health, only a few studies have tested in a comprehensive 
way which deficits/preserved abilities of patients 
predominantly impact their caregivers. Furthermore, only a 
few studies have focused on the social impact of gliomas, 
which may also damage the caregivers’ quality of life. 
Therefore, this cross-sectional study aims to investigate 
which patients’ impairments are particularly deleterious for 
the caregivers and whether the histological characteristics 
of the gliomas also affect their quality of life.
Methods and analysis In order to examine these 
research questions, this study intends to include 180 
patients (60 patients with grade II gliomas, 60 patients 
with grade III gliomas and 60 patients with grade IV 
gliomas), their caregivers and 60 healthy controls. 
While patients will complete a full battery of cognitive, 
neuropsychiatric, functional and social tests, caregivers 
will complete questionnaires about their quality of life, 
depression, anxiety and burden. Patients’ performances 
and caregivers’ reports of depression and anxiety will be 
compared with the scores of healthy controls. Eventually, 
our aim will be to provide specific care support both 
to reduce patients’ deficits and alleviate caregivers’ 
difficulties.
Ethics and dissemination The study has obtained the 
approval of the local faculty ethics committee (‘Comité 
d’éthique en sciences comportementales’; 2016–5 S41 
and 2015–3 S37). On completion of the study, data will 
be kept by Lille University for 5 years before they are 
destroyed. Study findings will be disseminated through 
peer-reviewed journal publications and conference 
presentations with no reference to a specific individual.

IntroductIon
Caregivers are one of the main actors in 
patients’ health. In fact, 55% of people with a 

disability rely at least partly on other people’s 
informal care and support.1 Caregiving can 
range from physical help with daily living, 
personal care, financial help, medical or 
emotional and social support.2 The caregiver 
may be a relative (eg, child, spouse) or a 
friend designated as a caregiver by themselves 
or referred to as such by the patient.

Previous findings have clearly shown that 
independently of the patient’s disease, care-
givers often report distress, fatigue and 
burden.3 Nevertheless, the damaging impact 
of being a caregiver may differ based on the 
symptoms, treatments and prognosis of the 
disease. Caregivers of adult patients affected 
with glioma are a specific subset of caregivers 
because they are particularly exposed to 
mental and physical disorders,4–6 compared 
with caregivers of patients with other cancers 
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Protocol

strengths and limitations of this study

 ► This study is the first to examine the additional role 
of patients’ interpersonal deficits in their caregivers’ 
quality of life and mental health.

 ► In contrast to previous research, this study is 
based on behavioural tests rather than subjective 
evaluation measures.

 ► In addition to examining the effect of the tumour 
grade, the study will also consider its location (ie, 
region and hemisphere).

 ► In order to better understand the specifics for 
caregivers of patients with glioma, further studies 
will have to compare caregivers of patients who 
suffer from gliomas with caregivers of patients who 
suffer from another form of cancer.

 ► Future studies should examine objective measures 
of physical health among caregivers.
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Figure 1 Adaptation of Sherwood et al’s5 model of the links between patients’ deficits and caregivers’ responses. In addition 
to the influence of the functional, neuropsychiatric and cognitive status of the patients, their social cognition status has been 
integrated.

(eg, lung, breast). These carers have significantly higher 
adjusted mortality, report higher levels of strain and lower 
levels of mental well-being.6–8 This could be explained by 
the fact that they have to take care of patients with both 
oncological and neurological issues.9 The interaction between 
these two conditions may particularly increase their diffi-
culties for several reasons. Compared with people who 
are caring for individuals with other health disabilities, 
they have to take care of patients with reduced life expec-
tancy and cope with prolonged and diverse treatments as 
well as an uncertain prognosis.10

In addition to these serious characteristics of the 
disorder itself (ie, poor prognosis, healthcare costs), the 
functional, cognitive and neuropsychiatric impairments 
presented by patients may directly impact the caregivers’ 
state.5 According to Sherwood et al’s5 conceptual model, 
these impairments influence the emotional and physical 
responses of caregivers (simplified model: figure 1). The 
model also suggests that the damaging effect of treat-
ments and poorly available resources, either personal 
or external,11 may also worsen the mental and phys-
ical health of the caregiver. This model is based on the 
Lazarus model of Stress and Coping,12, which suggests 
that a stressor leads a person to consider it in terms of 
primary (relevance to one’s goals) and secondary (coping 
strategies) appraisals, which then determine the person’s 
stress response. In the conceptual model of Sherwood 
and collaborators, the diagnosis of a brain tumour refers 
to the stressor, which will lead the caregiver to evaluate the 
demands associated with the patient’s functional, cogni-
tive and neuropsychiatric deficits (primary appraisal) 
as well as the available resources, both internal (eg, 
emotional traits) and external (eg, social and financial 
support) (secondary appraisal). The conceptual model 
of Sherwood is thus theoretically grounded and of great 
relevance as it aims to examine the predictors together 
with the protective factors of the caregiver’s difficulties.

In relation to the functional deficits, patients with 
gliomas present motor and/or sensory deficits, visual 
disorders, speech difficulties, as well as neurological 
impairment,13 which may increase the time spent with 
the patient and thus reduce the caregiver’s own leisure, 
social and working periods.13 In terms of the patients’ 
cognitive difficulties, gliomas alter normal functioning 
such as executive, attention and memory deficits,14 15 
which may increase the workload of the caregiver as the 
patient may be unable to hold onto information and 
make decisions. Therefore, the caregiver is often alone 
in making important decisions, pertaining to the treat-
ment of the disease, the housekeeping or the education 
of children.5 Finally, some neuropsychiatric symptoms such 
as high levels of distress, irritability and anxiety among 
patients5 can lead to fatigue and emotional difficulties for 
the caregiver due to the patient’s need for constant atten-
tion. Managing the patient’s depression and negative 
feelings can be even more difficult than physical care.16 
Finally, patients affected with glioma present particular 
behavioural and personality changes, which can lead 
to reduced emotional awareness,17 impulsiveness and 
aggressive behaviour, and thus increase the caregivers’ 
feelings of distress.18

To date, only a few studies have been conducted to 
examine the direct links between the patients’ cognitive, 
neuropsychiatric and functional status and the caregivers’ 
psychological health. These studies have revealed that 
the neuropsychiatric status of the patient is associated 
with the caregiver’s burden, negative effect,13 19 20 mental 
health21 and psychological well-being.18 However, the 
effects of functional and cognitive deficits are less clear. 
For example, while some data suggest that the patient’s 
functional status impacts the caregiver’s burden, anxiety 
and perceived health,2 13 others show no association.22 23 
Regarding the effect of cognitive status, studies have found 
either association with the caregiver’s perceived quality 
of life23 or no association.13 Furthermore, patients 
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sometimes underestimate their psychological and inter-
personal problems, which may increase the anxiety of the 
caregivers.24

Taken together, these preliminary findings favour 
a direct link between patients’ neuropsychiatric defi-
cits and caregivers’ difficulties. However, the results 
are more inconsistent in terms of the role of cognitive 
and functional deficits, mainly accounted for by various 
shortcomings. First, only a few studies13 19 25 have exam-
ined the comprehensive model of Sherwood. Second, 
we argue that, in addition to their functional, neuro-
psychiatric and cognitive alterations, gliomas may also 
impair patients’ social cognition, which has so far been 
underestimated. Social cognition is the study of the way 
individuals understand others and themselves.26 We 
argue that the social dimension should be considered as 
important as the functional, cognitive and neuropsychi-
atric deficits. In fact, patients’ social cognition impair-
ments may hinder their social functioning, leading them 
and their caregivers to social isolation.20 27 To date, only 
a few studies have examined this question and all have 
revealed social impairments, such as deficits in decoding 
the mental states of others.17 28 Because a caregiver’s 
isolation has been associated with less social support and 
increased distress,8 we argue that it is crucial to include 
the social dimension as a predictor of poor mental 
health in caregivers.

This study thus aims to examine Sherwood et al’s5 
model for the first time in a comprehensive way by (1) 
investigating the functional, cognitive and neuropsychi-
atric deficits of patients, (2) integrating the social cogni-
tion status of patients and (3) focusing on the caregivers’ 
quality of life as well as their mental health (ie, burden, 
anxiety, depression). The secondary aims of the study are: 
(4) to examine the impact of patients’ awareness of their 
social deficits on caregivers, (5) to test whether the loca-
tion and grade of the glioma (grade II, III or IV) modu-
late patients’ deficits (and their impact on the caregivers’ 
state).

MEthods/dEsIgn
Participants
Caregivers
To be included in the study, caregivers must be over 18 
years old and fluent in French. They have to be designated 
by the patient as their caregiver and sign an informed 
consent to participate in the study. Furthermore, the 
patients must approve the participation of their caregiver. 
Participants who do not meet these inclusion criteria will 
be excluded.

Other exclusion criteria for the caregiver are:
1. Being paid to take care of the patient;
2. Presenting any psychological, cognitive or physical 

impairment, which prevents the caregiver from com-
pleting the questionnaire;

3. Being under guardianship.

Patients
Patients must be over 18 years old and fluent in French. 
They have to sign an informed consent to participate 
in the study. Patients must be affected by supratentorial 
gliomas of grade II to grade IV, according to the WHO 
classification, histologically proven by either biopsy, or 
partial or total removal. Patients have to be covered by 
French social security. Patients who do not meet these 
inclusion criteria will be excluded.

Other exclusion criteria are:
1. Any previous cerebral pathology, trauma (with loss of 

consciousness) or any treatment that could have led 
to cognitive or physical impairments;

2. Other chronic neurological diseases (eg, Parkinson’s);
3. Addiction to any harmful substance (eg, alcohol);
4. Major psychiatric disorders (eg, schizophrenia);
5. tumours classified as pilocytic astrocytoma, because 

they are mainly infratentorial (rather than supraten-
torial) and are grade I;

6. Infratentorial gliomas;
7. Patients unable to complete the questionnaires;
8. The presence of other malignant tumours treated 

(currently or in the past) with curative intent.

Control participants
To be included in the study, controls must be over 18 years 
old and fluent in French. They have to sign an informed 
consent to participate in the study. Exclusion criteria 
for the control participants are presenting any psycho-
logical, cognitive or physical impairment that prevents 
them from completing the questionnaires according to 
the researchers of the study. The anxiety and depres-
sion levels of the caregivers will be compared with the 
anxiety and depression levels of this healthy group. The 
control group will also complete the patients’ tasks and 
questionnaires in order to compare their difficulties to 
those of a normal population. The control group will also 
enable us to examine whether patients and caregivers 
present greater levels of depression and anxiety. The 
control group will be matched in terms of age, gender 
and education.

number of patients and sample representativeness
All participants will be recruited at the Department of 
Neuro-Oncology of Lille University Medical Center, which 
is the main institution in charge of glioma treatment in 
northern France (Nord-Pas-de-Calais region). Patients 
treated in this centre usually come from large areas in the 
region, and may have very different sociocultural back-
grounds, which implies considerable sociodemographic 
and socioprofessional diversity.

One hundred and eighty patients, 180 caregivers and 60 
healthy controls will be recruited (ie, 60 grade II patients 
and their caregivers, 60 grade III patients and their care-
givers, 60 grade IV patients and their caregivers, and 60 
healthy subjects). This cohort size is based on effect sizes 
found in Aoun et al’s6 study, which compared the quality 
of life of caregivers of patients with primary brain tumour 
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versus patients with other cancers (Cohen’s d=0.63; α=0.05; 
1-β=0.95).

Procedure
Based on medical screening by the investigator during 
admission, all patients complying with all the selection 
criteria will be included in the study. The investigator will 
describe the study to the patient and, if the latter agrees, 
the investigator will give them the information letter and 
ask the patient to sign the informed consent form. The 
main information provided on the consent form is that 
(1) the participants are allowed to quit the study when-
ever they want to (2) we assure the anonymity of the data 
and (3) their participation in the study is independent of 
their treatments.

After obtaining the patient’s consent to his/her partici-
pation, the study will be presented to the caregiver desig-
nated as such by the patient. Subsequently, the caregiver 
complying with all the selection criteria will be contacted. 
It is only when the caregiver’s consent form is signed that 
the patient-caregiver pair will be included. The patient 
and their caregiver will then be given a random identifi-
cation number between 1 and 999. The clinical research 
associate will be in charge of filling in the sociodemo-
graphic data for the study. Patients and caregivers will be 
tested separately and individually at the hospital by the 
investigator of the study.

MEAsurEs
caregiver
Demographic information
The caregivers’ sociodemographic data will be collected 
such as age, sex, family situation and their relationship 
to the patient. Information about socioeducational and 
socioeconomic levels will also be gathered (study level, 
profession and professional situation).

Autoevaluative questionnaires
Anxiety and depression
The ‘Hospital Anxiety and Depression Scale’29 (French 
Version30) is used to measure emotional distress through 
depression and anxiety levels. This scale is composed of 
14 items measuring depression (7 items) and anxiety (7 
items). Each response is scored on a scale that ranges 
from 0 to 3 (3 indicates higher symptom frequencies). 
Scores for each subscale range from 0 to 21, which may 
be either normal (0–7), moderate (8–10) or indicate a 
depression and/or anxiety disorder (11–21).

Quality of life
The ‘CareGiver Oncology Quality of Life’ (CarGOQoL31) 
questionnaire was developed to evaluate the cancer care-
giver’s quality of life. It is a 29-item, multidimensional 
and self-administered questionnaire. The CarGOQOL 
comprises 10 subscales indicating psychological well-
being, burden, relationship with healthcare, admin-
istration and finances, coping, physical well-being, 

self-esteem, leisure time, social support and private life. 
Participants are invited to estimate their quality of life on 
a 5-point Likert Scale ranging from 1 (never/not at all) to 
5 (always/widely). The overall score ranges from 0 to 100. 
Higher scores indicate a good quality of life.

Burden
The ‘Caregiver Reaction Assessment’32 (French version33) 
questionnaire assesses the caregiver’s perceived burden. 
The questionnaire consists of 24 items measuring five 
subscales: impact on disrupted schedule, financial prob-
lems, lack of family support, health problems and impact 
on self-esteem. Caregivers have to indicate their level 
of agreement using a 5-point Likert-type Scale ranging 
from 1 (strongly disagree) to 5 (strongly agree). For each 
subscale, a score is calculated by taking the average of the 
items. Higher scores indicate a greater impact (either 
beneficial or detrimental).

Questionnaires about the patient
Perceived level of empathy
The ‘Interpersonal Reactivity Index’ (IRI,34 French 
version35) has been modified and adapted for the present 
study. It includes four subscales: personal distress, 
empathic concern, fantasy and perspective taking. Partic-
ipants are asked to indicate the extent to which each item 
describes them on a 5-point Likert Scale ranging from 
0 (does not describe me well) to 4 (describes me very 
well). In this study, caregivers are instructed to evaluate 
the empathy abilities of the patient on a 5-point Likert 
Scale ranging from 0 (does not describe the patient well) 
to 4 (describes the patient very well). Higher scores indi-
cate that the caregiver perceives the patient as highly 
empathic. The calculation of the score for each subscale 
is the average of the items that compose it.

Patient’s autonomy
The ‘Patient Competency Rating Scale’36 (French 
version37) evaluates the patient’s autonomy perceived 
by the caregiver. Five competency domains are assessed: 
daily living activities, behavioural and emotional func-
tions, cognitive and physical abilities. The caregiver has 
to estimate the patient’s capacity through 30 items on a 
5-point Likert Scale ranging from 1 (he/she cannot do 
it) to 5 (he/she can do it easily). Higher scores indicate 
greater autonomy. Furthermore, in order to examine 
the evolution of these abilities (ie, comparison of the 
patient’s competences before and after the disease), we 
have added a dimension such that for each item, the care-
giver is asked to indicate whether compared with before 
the disease, (1) it is more difficult for the patient, (2) 
it has not changed or (3) it is easier for the patient to 
accomplish the activity. Lower scores indicate a reduced 
autonomy.

Patients
Demographic information
The caregivers’ sociodemographic data will be collected 
such as age, sex and family situation. Information about 
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socioeducational and socioeconomic levels will also 
be gathered (study level, profession and professional 
situation).

Clinical data
At inclusion, patients will receive a detailed clinical assess-
ment. The following parameters will be determined: 
gender, age, the presence of any previous or current cere-
bral pathology, cerebral trauma or cancer, initial neuro-
logical symptoms, complete physical examination, initial 
tumour location, its grade, period in time since surgery, 
type of surgery (biopsy, partial resection and full resec-
tion), Karnofsky Performance Score, type of adjuvant 
treatment (radiotherapy, type of chemotherapy) and 
radiological response to adjuvant treatment according 
to the Response Assessment in Neuro-Oncology (RANO 
assessment).38 The hemineglect will be evaluated by the 
line section task39 while their cognitive status will be inves-
tigated by the Montreal Cognitive Assessment test,40 the 
complex Rey figure,41 the trail making test42 and Raven’s 
coloured progressive matrices.43

Their functional status will be measured by the Karn-
ofsky Index and their neuropsychiatric status by the 
Mini-International Neuropsychiatric Interview44. Finally, 
their social status will be measured by validated tasks 
such as faux pas and mental states decoding45–48 and by 
autoevaluative questionnaires (IRI,34 Trait Emotional 
Intelligence Questionnaire (TEIQue,49), Inventory of 
Interpersonal Problems (IIP-6450).

Faux pas task
In this task, participants have to answer several questions 
based on 20 verbal scenarios that describe either a faux 
pas (ie, when someone unintentionally offends another 
person by saying something that should not be said) or 
a control situation. The scores are based on participants’ 
abilities to detect the faux pas, to understand it and its 
lack of intentionality.45

Mental states decoding
Participants will be instructed to detect the emotional 
state expressed by a facial expression (disgust, anger, fear, 
sadness, happiness). These emotions will be expressed at 
various intensities in order to evaluate whether patients 
need more perceptual information to recognise the 
emotion accurately (0%, 30%, 70% and 100%).51 In 
other tasks, participants will be asked to decode complex 
affective mental states and to mention to what extent they 
share the affective state of the person displayed in the 
picture.47 52 Finally, a non-verbal task (based on pictures) 
will be used to examine the ability to detect the intention-
ality of characters.48

Questionnaires
Interpersonal Reactivity Index(IRI34) is a multidimen-
sional 28-item questionnaire of empathy. As previously 
mentioned, it includes four subscales: personal distress, 
empathic concern, fantasy and perspective taking. Partic-
ipants are asked to indicate the extent to which each item 

describes them on a 5-point Likert Scale ranging from 0 
(does not describe me well) to 4 (describes me very well).

The Trait Emotional Intelligence Questionnaire–Short 
Form49 is a 30-item questionnaire that measures trait 
emotional intelligence. It requires participants to esti-
mate their abilities in identifying, understanding, regu-
lating and using emotions in themselves and others.

The Inventory of Interpersonal Problems-6450 exam-
ines interpersonal difficulties. Participants are asked to 
indicate on a Likert Scale (0: not at all to 4: extremely) 
the extent to which they encounter problems in terms of 
domineering/controlling, vindictive/self-centred, cold/
distant, socially inhibited, non-assertive, overly accommo-
dating, self-sacrificing and intrusive/needy.

Two meetings of 1 hour and 30 min each will be held 
within 2 weeks to reduce concentration and attentional 
difficulties, especially for grade IV patients. To avoid 
dropouts, the meetings will be arranged when patients 
are visiting their doctor at the hospital and when it is 
not too inconvenient for them in terms of mobility and 
availability.

Analyses
Data from patients and their caregivers will be matched. 
Once the patient exclusion criteria have been checked, 
statistical analyses will be performed with SPSS 20  
software.

The sociodemographic, socioprofessional, socioed-
ucational and clinical data will be presented in reca-
pitulative and contingency tables summarising the 
descriptive statistics (means, frequencies, percentages, 
SDs) depending on whether the variables are categor-
ical or continuous.

The main aim of this study is to examine Sherwood et 
al’s5 model for the first time in a comprehensive way by 
(1) investigating the functional, cognitive and neuropsy-
chiatric deficits of the patients, (2) integrating the social 
cognition status of the patients and (3) focusing on the 
caregivers’ quality of life as well as their mental health (ie, 
burden, anxiety, depression).

In order to test the associations between patients’ status 
and caregivers’ quality of life and psychological health, 
Pearson’s correlations will be conducted between these 
variables. We expect moderate significant correlations 
between patients’ neuropsychiatric and social disor-
ders and caregivers’ reports of poor quality of life and 
mental health. Hierarchical linear regressions will also 
be conducted to examine the weight of each status 
(functional, cognitive, neuropsychiatric and social) on 
caregiver’s functioning. The lesion volume, the period 
in time since surgery and the type of surgery (biopsy, 
partial resection and full resection) will be entered in the 
first step as control factors. Results may show significant 
regression weights of the patient’s neuropsychiatric and 
social deficits on the caregiver’s quality of life and mental 
health (ie, burden, anxiety and depression) beyond the 
functional and cognitive deficits and the abovemen-
tioned controlled factors. Furthermore, in order to 
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examine whether the data fit with the model, path anal-
ysis (AMOS) will be used.

The secondary aims of the study are: (4) to examine 
the impact of patients’ awareness of their social deficits 
on caregivers (5) to test whether the grade of the gliomas 
modulates patients’ deficits (and their impact on the 
caregivers’ state) and (6) to evaluate whether caregivers 
have higher levels of depression and anxiety than healthy 
controls. To examine whether the patients’ awareness of 
their own social deficits also affects the caregivers’ expe-
rience, a delta will be calculated between the patients’ 
IRI scores and the IRI scores reported by the caregivers. 
Results may show significant regression weights of the 
effect of the delta and the caregiver’s scores. We expect 
that higher delta scores will predict poorer quality of life 
and psychological health.

Finally, we will examine whether the impact of func-
tional, cognitive, neuropsychiatric and social deficits on 
caregivers’ scores is modulated by the glioma grade. We 
expect that the patients’ impairments may be stronger for 
high-grade gliomas (grades III and IV) compared with 
low-grade gliomas (grade II). Furthermore, we expect 
that caregivers of patients with a more advanced grade of 
the disease (III, IV) may present higher burden, anxiety 
and depression levels together with a lower quality of life 
compared with caregivers of patients with a low-grade 
glioma (II). Finally, we expect that caregivers will present 
higher levels of depression and anxiety than healthy 
subjects. If the data distribution follows a normal distri-
bution and if variance equality is revealed (p>0.10), mean 
comparisons will be carried out by analysis of variance for 
an independent sample; if not, non-parametrical tests will 
be applied.

dIscussIon
This comprehensive empirical study aims to contribute 
to a better understanding of the factors that are hypoth-
esised to influence the quality of life and mental health 
of the caregivers of adults with primary malignant brain 
tumours. Specifically, the unique feature of this study 
is that it will overcome previous shortcomings by exam-
ining, in a comprehensive way, the patients’ characteris-
tics together with the caregivers’ quality of life and mental 
health. With respect to patients’ psychological deficits, 
previous studies have mainly focused on the effect of 
gliomas (location, treatments, grade) on cognitive alter-
ations (executive, attention, memory14 15) and affective 
disorders such as anxiety, depression or emotional aware-
ness53 54. However, despite the direct consequences of the 
tumour on the functional, cognitive and affective defi-
cits of patients, tumours may also lead to social deficits, 
which have rarely been examined to date. Although they 
have been rather minimised, social deficits are partic-
ularly relevant in patients with cancer who frequently 
report loneliness and social isolation. Therefore, impair-
ments in understanding and inferring the mental states 
of others (eg, belief, intention, emotion, perception) can 

be damaging for patients’ social interactions as they are 
known to worsen social isolation, loneliness and social 
support55 56. Consequently, in addition to the social 
disruption due to the cancer itself (eg, stigma, social 
isolation), we hypothesise that gliomas may impair social 
cognition abilities that are supposed to protect patients 
from loneliness.55 In this research, we aim to overcome 
several limitations of previous studies13 19 21 22 that exam-
ined the effect of the patient’s functional, cognitive and/
or neuropsychiatric status on caregiver symptoms. Specif-
ically, we aim to counteract the lack of investigation of 
patients’ social deficits, the reliance on caregivers’ evalu-
ation and/or the non-experimental measures of patients’ 
deficits. The present study is thus innovative because it 
examines several domains that are frequently affected 
by gliomas and because it relies on measures of patients’ 
social deficits.

With respect to the caregivers, although they are all 
exposed to health problems,3 caregivers of adults with 
primary malignant brain tumours have to deal with both 
oncological and neurological sequels,5 which may poten-
tiate their difficulties. Specifically, compared with other 
caregivers, they report greater strain, fatigue, lower well-
being and impaired social functioning.6 21 Despite the 
specific vulnerability of this population, only a few studies 
have examined which patients’ impairments2 13 18 or 
coping strategies57 particularly affect caregivers.

Therefore, from a theoretical perspective, the study 
will (1) provide a comprehensive overview of patients’ 
deficits, (2) test the conceptual model of Sherwood et al5 
and (3) assess the social dimension in terms of the impact 
of gliomas on mental states and emotion processing. It 
will enable the factors that particularly affect caregivers, 
and in which way, to be identified and understood. It 
will also evaluate the influence of location and grade (II, 
III and IV), with the hypothesis that patients with grade 
IV gliomas compared with grade II gliomas will present 
more social deficits, especially if the tumours are located 
in regions associated with social cognition (eg, anterior 
and posterior cingulate cortex, medial prefrontal cortex, 
temporoparietal junction). Patients whose cognitive defi-
cits are too serious may not be able to complete all the 
tasks (eg, aphasia may prevent patients from completing 
verbal social tasks such as the faux pas task). However, 
in order to avoid any selection bias and to still examine 
the impact of patients’ deficits on caregivers’ health, the 
investigators will adapt the examination by facilitating the 
administration of some tasks (eg, reading the question-
naires with the patient) and/or by removing tasks that 
require too many cognitive abilities.

From a clinical perspective, this study will provide 
support to medical professionals to focus on the care-
givers who are at risk of developing mental and physical 
health disorders driven by the patients’ deficits. Indeed, 
it will enable professionals to be aware of which patients’ 
deficits have the more damaging impact on caregivers. In 
the long run, if the data support the hypotheses, we aim 
to set up future interventions targeting the difficulties 
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encountered by caregivers and the rehabilitation of 
patients’ main deficits. Specifically, while there is only 
recent support for the positive effect of multidisciplinary 
rehabilitation on patients’ cognition,58 there are some 
interventions for caregivers of patients with cancer or 
palliative patients59 and more recently for caregivers 
of patients with a glioma.60 This intervention, which 
provides psychoeducation about the patients’ symptoms 
and aims to improve caregivers’ ability to cope with the 
demands they have to face, has shown positive effects 
on their feeling of mastery.60 Improving the quality of 
life and affective state of caregivers may have a double 
impact: on the one hand, it can help them to cope better 
with the patient’s disease and, on the other hand, it can 
lead them to take better care of the patient.

contributors CR, VC, CD, DG contributed to the development and design of the 
protocol. CR and DG drafted the manuscript with critical input from all other authors 
who have read and approved the final manuscript.

competing interests None declared.

Patient consent Detail has been removed from this case description/these case 
descriptions to ensure anonymity. The editors and reviewers have seen the detailed 
information available and are satisfied that the information backs up the case the 
authors are making. 

Ethics approval Ethical Local Committee.

Provenance and peer review Not commissioned; externally peer reviewed.

data sharing statement Non applicable

open Access This is an Open Access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited and the use is non-commercial. See: http:// creativecommons. org/ 
licenses/ by- nc/ 4. 0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the 
article) 2017. All rights reserved. No commercial use is permitted unless otherwise 
expressly granted.

rEfErEncEs
 1. Paraponaris A, Davin B, Verger P. Formal and informal care for 

disabled elderly living in the community: an appraisal of French care 
composition and costs. Eur J Health Econ 2012;13:327–36.

 2. Finocchiaro CY, Petruzzi A, Lamperti E, et al. The burden of brain 
tumor: a single-institution study on psychological patterns in 
caregivers. J Neurooncol 2012;107:175–81.

 3. Pinquart M, Sörensen S. Differences between caregivers and 
noncaregivers in psychological health and physical health: a meta-
analysis. Psychol Aging 2003;18:250–67.

 4. Ownsworth T, Goadby E, Chambers SK. Support after brain tumor 
means different things: family caregivers’ experiences of support and 
relationship changes. Front Oncol 2015;5.

 5. Sherwood P, Given B, Given C, et al. Caregivers of persons with a 
brain tumor: a conceptual model. Nurs Inq 2004;11:43–53.

 6. Aoun SM, Deas K, Howting D, et al. Exploring the Support Needs 
of Family Caregivers of Patients with Brain Cancer Using the 
CSNAT: A Comparative Study with Other Cancer Groups. PLoS One 
2015;10:e0145106–17.

 7. Perkins M, Howard VJ, Wadley VG, et al. Caregiving strain and all-
cause mortality: evidence from the REGARDS study. J Gerontol B 
Psychol Sci Soc Sci 2013;68:504–12.

 8. Sherwood PR, Cwiklik M, Donovan HS. Neuro-oncology family 
caregiving: review and directions for future research. CNS Oncol 
2016;5:41–8.

 9. Sherwood PR, Given B, Doorenbos AZ, et al. Forgotten voices. Int J 
Palliat Nurs 2004;10 https:// scholars. opb. msu. edu/ en/ publications/ 
forgotten- voices- lessons- from- bereaved- caregivers- of- persons- with- 
3.

 10. Madsen K, Poulsen HS, s PH. Needs for everyday life support for 
brain tumour patients' relatives: systematic literature review. Eur J 
Cancer Care 2011;20:33–43.

 11. Adelbratt S, Strang P. Death anxiety in brain tumour patients and 
their spouses. Palliat Med 2000;14:499–507.

 12. Lazarus RS. Psychological stress and the coping process. New York, 
NY, US: McGraw-Hill.

 13. Sherwood PR, Given BA, Given CW, et al. Predictors of distress in 
caregivers of persons with a primary malignant brain tumor. Res Nurs 
Health 2006;29:105–20.

 14. Surma-aho O, Niemelä M, Vilkki J, et al. Adverse long-term effects 
of brain radiotherapy in adult low-grade glioma patients. Neurology 
2001;56:1285–90.

 15. Tucha O, Smely C, Preier M, et al. Cognitive deficits before treatment 
among patients with brain tumors. Neurosurgery 2000;47:324–34. 
discussion 333-334.

 16. Schubart JR, Kinzie MB, Farace E. Caring for the brain tumor 
patient: family caregiver burden and unmet needs. Neuro Oncol 
2008;10:61–72.

 17. Campanella F, Shallice T, Ius T, et al. Impact of brain tumour location 
on emotion and personality: a voxel-based lesion-symptom mapping 
study on mentalization processes. Brain 2014;137:2532–45.

 18. Ownsworth T, Henderson L, Chambers SK. Social support buffers 
the impact of functional impairments on caregiver psychological 
well-being in the context of brain tumor and other cancers. 
Psychooncology 2010;19:1116–22.

 19. Dhandapani M, Gupta S, Dhandapani S, et al. Study of factors 
determining caregiver burden among primary caregivers of patients 
with intracranial tumors. Surg Neurol Int 2015;6:160.

 20. Janda M, Steginga S, Langbecker D, et al. Quality of life among 
patients with a brain tumor and their carers. J Psychosom Res 
2007;63:617–23.

 21. Boele FW, Heimans JJ, Aaronson NK, et al. Health-related quality of 
life of significant others of patients with malignant CNS versus non-
CNS tumors: a comparative study. J Neurooncol 2013;115:87–94.

 22. Petruzzi A, Finocchiaro CY, Lamperti E, et al. Living with a brain 
tumor. Supportive Care in Cancer 2013;21:1105–11.

 23. Wasner M, Paal P, Borasio GD. Psychosocial care for the caregivers 
of primary malignant brain tumor patients. J Soc Work End Life 
Palliat Care 2013;9:74–95.

 24. Andrewes HE, Drummond KJ, Rosenthal M, et al. Awareness of 
psychological and relationship problems amongst brain tumour 
patients and its association with carer distress. Psychooncology 
2013;22:n/a–5.

 25. Ownsworth T, Henderson L, Chambers SK. Social support buffers 
the impact of functional impairments on caregiver psychological 
well-being in the context of brain tumor and other cancers. 
Psychooncology 2010;19:1116–22.

 26. Fiske ST, Taylor SE. Social Cognition: From Brains to Culture. 
London: SAGE, 2013.

 27. Wideheim AK, Edvardsson T, Påhlson A, et al. A family's perspective 
on living with a highly malignant brain tumor. Cancer Nurs 
2002;25:236–44.

 28. Herbet G, Lafargue G, Bonnetblanc F, et al. Is the right frontal cortex 
really crucial in the mentalizing network? A longitudinal study in 
patients with a slow-growing lesion. Cortex 2013;49:2711–27.

 29. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. 
Acta Psychiatr Scand 1983;67:361–70.

 30. Razavi D, Delvaux N, Farvacques C, et al. Screening for adjustment 
disorders and major depressive disorders in cancer in-patients. Br J 
Psychiatry 1990;156:79–83.

 31. Minaya P, Baumstarck K, Berbis J, et al. The CareGiver Oncology 
Quality of Life questionnaire (CarGOQoL): development and 
validation of an instrument to measure the quality of life of the 
caregivers of patients with cancer. Eur J Cancer 2012;48:904–11.

 32. Given CW, Given B, Stommel M, et al. The caregiver reaction 
assessment (CRA) for caregivers to persons with chronic physical 
and mental impairments. Res Nurs Health 1992;15:271–83.

 33. Antoine P, Quandalle S, Christophe V. Vivre avec un proche malade: 
évaluation des dimensions positive et négative de l’expérience des 
aidants naturels. Ann Méd-Psychol Rev Psychiatr 2010;168:273–82.

 34. Davis MH. Measuring individual differences in empathy: Evidence for 
a multidimensional approach. J Pers Soc Psychol 1983;44:113–26.

 35. Guttman H, Laporte L, Alexithymia LL. Alexithymia, empathy, and 
psychological symptoms in a family context. Compr Psychiatry 
2002;43:448–55.

 36. Prigatano GP, Altman IM, O'brien KP. Behavioral limitations that 
traumatic-brain-injured patients tend to underestimate. Clin 
Neuropsychol 1990;4:163–76.

 37. Langevin P, Mazaux J, Grégoire J. Anosognosie et syndrome frontal. 
Éléments pour une évaluation des troubles métacognitifs dans la 

 on M
arch 24, 2020 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016308 on 22 O

ctober 2017. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1007/s10198-011-0305-3
http://dx.doi.org/10.1007/s11060-011-0726-y
http://dx.doi.org/10.1037/0882-7974.18.2.250
http://dx.doi.org/10.3389/fonc.2015.00033
http://dx.doi.org/10.1111/j.1440-1800.2004.00200.x
http://dx.doi.org/10.1371/journal.pone.0145106
http://dx.doi.org/10.1093/geronb/gbs084
http://dx.doi.org/10.1093/geronb/gbs084
http://dx.doi.org/10.2217/cns.15.43
https://scholars.opb.msu.edu/en/publications/forgotten-voices-lessons-from-bereaved-caregivers-of-persons-with-3
https://scholars.opb.msu.edu/en/publications/forgotten-voices-lessons-from-bereaved-caregivers-of-persons-with-3
https://scholars.opb.msu.edu/en/publications/forgotten-voices-lessons-from-bereaved-caregivers-of-persons-with-3
http://dx.doi.org/10.1111/j.1365-2354.2010.01184.x
http://dx.doi.org/10.1111/j.1365-2354.2010.01184.x
http://dx.doi.org/10.1191/026921600701536426
http://dx.doi.org/10.1002/nur.20116
http://dx.doi.org/10.1002/nur.20116
http://dx.doi.org/10.1212/WNL.56.10.1285
http://dx.doi.org/10.1097/00006123-200008000-00011
http://dx.doi.org/10.1215/15228517-2007-040
http://dx.doi.org/10.1093/brain/awu183
http://dx.doi.org/10.1002/pon.1663
http://dx.doi.org/10.4103/2152-7806.167084
http://dx.doi.org/10.1016/j.jpsychores.2007.06.018
http://dx.doi.org/10.1007/s11060-013-1198-z
http://dx.doi.org/10.1007/s00520-012-1632-3
http://dx.doi.org/10.1080/15524256.2012.758605
http://dx.doi.org/10.1080/15524256.2012.758605
http://dx.doi.org/10.1002/pon.3274
http://dx.doi.org/10.1002/pon.1663
http://dx.doi.org/10.1097/00002820-200206000-00012
http://dx.doi.org/10.1016/j.cortex.2013.08.003
http://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://dx.doi.org/10.1192/bjp.156.1.79
http://dx.doi.org/10.1192/bjp.156.1.79
http://dx.doi.org/10.1016/j.ejca.2011.09.010
http://dx.doi.org/10.1002/nur.4770150406
http://dx.doi.org/10.1037/0022-3514.44.1.113
http://dx.doi.org/10.1053/comp.2002.35905
http://dx.doi.org/10.1080/13854049008401509
http://dx.doi.org/10.1080/13854049008401509
http://bmjopen.bmj.com/


8 Ramirez C, et al. BMJ Open 2017;7:e016308. doi:10.1136/bmjopen-2017-016308

Open Access 

pathologie frontale. Institut Fédératif de Recherche en Neurosciences 
cliniques et expérimentales, communication orale13. Arcachon, 1995.

 38. Wen PY, Macdonald DR, Reardon DA, et al. Updated response 
assessment criteria for high-grade gliomas: response assessment in 
neuro-oncology working group. J Clin Oncol 2010;28:1963–72.

 39. Paillard J, Badan M. À propos de l'héminégligence: bilan et 
perspectives. Annales de Réadaptation et de Médecine Physique 
1997;40:503–18.

 40. Nasreddine ZS, Phillips NA, Bédirian V, et al. The Montreal Cognitive 
Assessment, MoCA: a brief screening tool for mild cognitive 
impairment. J Am Geriatr Soc 2005;53:695–9.

 41. Hubley AM, Tremblay D. Comparability of total score performance on 
the Rey-Osterrieth Complex Figure and a modified Taylor Complex 
Figure. J Clin Exp Neuropsychol 2002;24:370–82.

 42. Reitan RM. Validity of the Trail Making Test as an indicator of organic 
brain damage. Percept Mot Skills 1958.

 43. Basso A, Capitani E, Laiacona M. Raven's coloured progressive 
matrices: normative values on 305 adult normal controls. Funct 
Neurol 1987;2:189–94.

 44. Lecrubier Y, Sheehan DV, Weiller E, et al. The Mini International 
Neuropsychiatric Interview (MINI). A short diagnostic structured 
interview: reliability and validity according to the CIDI. European 
Psychiatry 1997;12:224–31.

 45. Boutantin J, Morini C, Demeneix E, et al. Normalisation du test des 
faux pas auprès d’une population adulte. Réunion de Printemps de 
la Société Française de Neuropsychologie de Langue Française. Lille 
2010.

 46. Grynberg D, Maurage P, D’Hondt F, et al. Alexithymia and impaired 
detection of low-intensity facial expressions of fear and sadness. 
Under review.

 47. Wingenfeld K, Kuehl LK, Janke K, et al. Enhanced emotional 
empathy after mineralocorticoid receptor stimulation in women 
with borderline personality disorder and healthy women. 
Neuropsychopharmacology 2014;39:1799–804.

 48. Brunet E, Sarfati Y, Hardy-Baylé M-C. Reasoning about 
physical causality and other's intentions in schizophrenia. Cogn 
Neuropsychiatry 2003;8:129–39.

 49. Cooper A, Petrides KV. A psychometric analysis of the Trait 
Emotional Intelligence Questionnaire-Short Form (TEIQue-SF) using 
item response theory. J Pers Assess 2010;92:449–57.

 50. Horowitz LM, Alden LE, Wiggins JS, et al. Inventory of Interpersonal 
Problems: Manual. San Antonio: TX: Psychological Corporation, 
2000.

 51. Grynberg D, Maurage P, D’Hondt F, et al. The externally-oriented 
thinking facet of alexithymia is related to lower sensitivity in decoding 
fearful expressions. Under review.

 52. Grynberg D, Maurage P, Nandrino JL. Preserved Affective Sharing 
But Impaired Decoding of Contextual Complex Emotions in Alcohol 
Dependence. Alcohol Clin Exp Res 2017;41:779–85.

 53. Richter A, Woernle CM, Krayenbühl N, et al. Affective Symptoms and 
White Matter Changes in Brain Tumor Patients. World Neurosurg 
2015;84:927–32.

 54. Rooney AG, McNamara S, Mackinnon M, et al. The frequency, 
longitudinal course, clinical associations, and causes of emotional 
distress during primary treatment of cerebral glioma. Neuro Oncol 
2013;15:635–43.

 55. Masi CM, Chen H-Y, Hawkley LC, et al. A Meta-Analysis of 
Interventions to Reduce Loneliness. Personality and Social 
Psychology Review 2011;15:219–66.

 56. Kornreich C, Philippot P, Foisy ML, et al. Impaired emotional facial 
expression recognition is associated with interpersonal problems in 
alcoholism. Alcohol Alcohol 2002;37:394–400.

 57. Baumstarck K, Leroy T, Hamidou Z, et al. Coping with a newly 
diagnosed high-grade glioma: patient-caregiver dyad effects on 
quality of life. J Neurooncol 2016;129:155–64.

 58. Khan F, Amatya B, Drummond K, et al. Effectiveness of integrated 
multidisciplinary rehabilitation in primary brain cancer survivors in an 
Australian community cohort: a controlled clinical trial. J Rehabil Med 
2014;46:754–60.

 59. Harding R, List S, Epiphaniou E, et al. How can informal caregivers 
in cancer and palliative care be supported? An updated systematic 
literature review of interventions and their effectiveness. Palliat Med 
2012;26.

 60. Boele FW, Hoeben W, Hilverda K, et al. Enhancing quality of life 
and mastery of informal caregivers of high-grade glioma patients: a 
randomized controlled trial. J Neurooncol 2013;111:303–11.

 on M
arch 24, 2020 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016308 on 22 O

ctober 2017. D
ow

nloaded from
 

http://dx.doi.org/10.1200/JCO.2009.26.3541
http://dx.doi.org/10.1016/S0168-6054(97)84827-1
http://dx.doi.org/10.1111/j.1532-5415.2005.53221.x
http://dx.doi.org/10.1076/jcen.24.3.370.984
http://dx.doi.org/10.1016/S0924-9338(97)83296-8
http://dx.doi.org/10.1016/S0924-9338(97)83296-8
http://dx.doi.org/10.1038/npp.2014.36
http://dx.doi.org/10.1080/13546800244000256
http://dx.doi.org/10.1080/13546800244000256
http://dx.doi.org/10.1080/00223891.2010.497426
http://dx.doi.org/10.1111/acer.13330
http://dx.doi.org/10.1016/j.wneu.2015.05.031
http://dx.doi.org/10.1093/neuonc/not009
http://dx.doi.org/10.1177/1088868310377394
http://dx.doi.org/10.1177/1088868310377394
http://dx.doi.org/10.1093/alcalc/37.4.394
http://dx.doi.org/10.1007/s11060-016-2161-6
http://dx.doi.org/10.2340/16501977-1840
http://dx.doi.org/10.1177/0269216311409613
http://dx.doi.org/10.1007/s11060-012-1012-3
http://bmjopen.bmj.com/

