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emotional status, and coping strategies (BriefCope). The 
APIM was used to test the dyadic effects of coping strat-
egies on QoL. Coping strategies, such as social support, 
avoidance, and problem solving, exhibited evidence of 
either an actor effect (degree to which the individual’s cop-
ing strategies are associated with their own QoL) or partner 
effect (degree to which the individual’s coping strategies 
are associated with the QoL of the other member of the 
dyad) for patients or caregivers. For positive-thinking cop-
ing strategies, actor and partner effect were not observed. 
This study emphasizes that the QoL for patients and their 
caregivers was directly related to the coping strategies 
they used. This finding suggests that targeted interventions 
should be offered to help patients and their relatives to 
implement more effective coping strategies.

Keywords High-grade gliomas · Caregivers · Dyads · 
Interactions · Quality of life · Coping · Emotional status

Introduction

Despite recent advances in diagnoses and treatments, high-
grade gliomas (HGG) remain to be very aggressive tumors 
with a short survival time [1]. The announcement of such 
a diagnosis and poor prognosis, the effects of the tumor on 
cognition and functionality, and the toxicity of treatments 
have rapid and important consequences on the everyday life 
of patients and their relatives [2, 3]. These social, emotional, 
psychological and physical consequences have already 
been described [4–6], indicating an important quality of 
life (QoL) alteration at a level that is not normally observed 
in other cancers [7–13]. Due to these major lifestyle dis-
ruptions, there is an interest in studying how patients and 
caregivers handle the problems of daily life and how the 

Abstract Patients with high-grade gliomas (HGG) and 
their caregivers have to confront a very aggressive dis-
ease that produces major lifestyle disruptions. There is an 
interest in studying the ability of patients and their care-
givers to cope with the difficulties that affect quality of 
life (QoL). We examine, in a sample of patient-caregiver 
dyads in the specific context of newly diagnosed cases 
of HGG, whether the QoL of patients and caregivers is 
influenced by the coping processes they and their relatives 
use from a specific actor–partner interdependence model 
(APIM). This cross-sectional study involved 42 dyads with 
patients having recent diagnoses of HGG and assessed in 
the time-frame between diagnosis and treatment initiation. 
The self-reported data included QoL (Patient-Generated 
Index, EORTC QLQ-C30, and CareGiver Oncology QoL), 
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siric-marseille.fr/Gliomes.html?lang=en). In this study, we 
reported data collected at the first assessment corresponding 
to the time-frame between diagnosis and postsurgical treat-
ment initiation.

Sample selection

The samples included patient-caregiver dyads. The patient 
selection criteria were as follows: aged above 18 years; hav-
ing a newly diagnosed high-grade glioma (grades III and 
IV) according to the WHO classification; able to speak/
read French; not having severe cognitive problems (result-
ing in obvious difficulties in communicating) based on the 
physician’s opinion; and agreeing to participate. The selec-
tion criteria of the caregivers were as follows: aged above 
18 years; designated by the patient as the most involved 
person in his/her life; able to speak/read French; and agree-
ing to participate. Written consent forms to participate were 
collected from every patient and caregiver.

Data collection

Inclusion was performed 2–6 weeks after surgery and before 
chemo/radiotherapy treatment initiation. For the patient, the 
following clinical data were gathered using the medical 
records and the examination by a senior oncologist/neurolo-
gist: type and grade of the glioma; initial WHO performance 
status; initial treatment planned; and cognitive dysfunction 
level (mini-mental state exam score less than 24 [22]). The 
nature of the relationship between the patient and the care-
giver was collected as either the love partner, child, or other. 
The age, gender, educational level, marital status, and the 
number of children were recorded for both the patient and 
his/her caregiver using self-report questions.

Quality of life, emotional status, and coping strategies 
were collected by means of self-reported questionnaires that 
were completed by the patients and caregivers.

 ● Quality of life was assessed using the French version 
of the Patient-Generated Index (PGI) [23] for both the 
patient and the caregiver, as well as the EORTC QLQ-
C30 [24] for patients and the CareGiver Oncology Qual-
ity of Life (CarGOQoL) [25] for caregivers. The PGI is 
a generic 15-item questionnaire that assesses the QoL 
of individuals in the areas that are the most affected by 
the disease. A global index ranges from 0 to 100. The 
QLQ-C30 is a specific questionnaire assesses the QoL 
of cancer patients, including 30 items describing five 
functional scales (physical, role, emotional, cognitive, 
and social), nine symptom scales, and a global health 
status scale. The scores for each scale/item range from 0 
to 100. We used only the functional scale scores. A high 
score for a functional scale represents a high/healthy 

ability to cope with difficulties actually impacts QoL. Cop-
ing is commonly defined as the cognitive and behavioral 
efforts that are implemented to solve problems and reduce 
the stress that these problems may cause [14, 15]. Several 
coping strategies can be used in a stressful situation, and 
the strategies implemented depend both on the individual’s 
cognitive appraisal of the situation [15, 16] and his/her emo-
tional status.

The literature generally distinguished active and avoidant 
coping strategies [17]. Active coping strategies are thought 
to be better methods to address stressful events, and avoid-
ant coping strategies appear to be a psychological risk factor 
for adverse responses to stressful life events.

While there is evidence that a patient’s QoL partially 
depends on the ability of his/her caregiver to properly pro-
vide support [18, 19], only a few studies have examined 
the specific mechanisms of the interconnections among the 
patient-caregiver dyad. Only one study has truly assessed 
the effects of coping strategies on QoL demonstrating a 
strong link between active coping strategies and psycho-
logical domains [20] and to date, studies have not been con-
ducted in the specific context of the recent announcement of 
a HGG diagnosis.

Among a sample of patient-caregiver dyads in the spe-
cific context of new diagnoses of HGG in the time-frame 
between diagnosis and treatment initiation, we examine the 
following: (i) the relationship between the QoL of patients 
and their caregivers and (ii) whether the QoL of patients 
and caregivers is influenced by the coping strategies imple-
mented either by themselves or their relatives using the 
actor–partner interdependence model (APIM) [21], which 
is an appropriate method to assess the dyadic effects based 
on the hypothesis that the scores within the same dyad are 
not independent but instead are more similar than the scores 
of two individuals who are not in the same dyad.

Methods

Design and settings

We conducted a cross-sectional study with a descriptive/cor-
relative design. The recruitment of patient-caregiver dyads 
was made in the Neuro-oncology Department of the Public 
Timone Hospital through the regional glioma cohort imple-
mented in the area of Marseille, in the South of France. This 
cohort is part of the French “Site de Recherche Intégrée sur 
le Cancer (SIRIC) gliomas program”, which is a research 
program, certified by the French National Cancer Institute, 
involving all clinical teams working in the field of glioma 
for a better understanding of the pathology, a better iden-
tification of efficient therapeutic approaches and improved 
care for patients suffering from gliomas (http://www.
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but also by factors related to the other member of the dyad. 
Structural equation modeling simultaneously examines both 
paths in the APIM: two actor effects (i.e., each person’s QoL 
regressed on their own coping strategies) and two partner 
effects (i.e., each person’s QoL regressed on the other per-
son’s coping strategies).

Results

Sample

Between April 2014 and July 2015, 139 patients were eli-
gible to be included in the cohort. Only 58 patients agreed 
to participate in the present study and gave written informed 
consent. The reasons for non-inclusion were as follows: lan-
guage barriers (5); refusals (19); a highly deteriorated health 
and/or cognition status (26); and reticence of the medical 
staff to propose participation in the study due to the harsh-
ness of the situation (deterioration of health status, trouble-
some socio-environmental situation, geographical distance, 
etc…) (31). The included individuals and the non-included 
patients were not different in terms of sex, age, or tumor 
grade. The proportion of patients with a Karnofsky perfor-
mance index higher than 70 was increased for included indi-
viduals compared with non-included patients (52 and 25 %, 
p = 0.001). Of the 58 patients, 42 were able to nominate a 
caregiver who agreed to participate. Therefore, the final 
sample was composed of 42 patients and 42 caregivers who 
were assessed 2–6  weeks after surgery and before treatment 
initiation and whose main characteristics are presented in 
Table 1. The flow chart is presented in additional material 
1. On average, it took participants 15 min to complete all 
study assessments.

Quality of life, coping strategies, and emotional status 
of the patients and caregivers

The QoL scores of patients and caregivers are provided 
in the additional material 2 (a and b, respectively). All 
of the correlations between patient and caregiver scores 
are detailed in Table 2. In general, for all of the question-
naires that were administered (PGI, CarGOQoL, and QLQ-
C30), patient QoL was not linked to that of the caregiver; 
instead, only incidental links were found. The “physical-
like” dimension scores reported by the patients (physical 
functioning and role functioning) did not correlate with the 
“physical-like” dimension score reported by the caregiv-
ers (physical well-being). The same observation was made 
concerning the “psychological-like” dimensions (emotional 
functioning and cognitive functioning for QLQ-C30; psy-
chological well-being, coping, and burden for CarGO-
QoL) and “social-like” dimensions (social functioning for 

level of functioning. The CarGOQoL is a well-validated 
specific questionnaire for caregivers of cancer patients 
and includes 29 items describing ten dimensions: psy-
chological well-being, burden, relationship with health 
care, administration and finances, coping, physical well-
being, self-esteem, leisure time, social support and pri-
vate life. An index was computed. All dimension scores 
and the index are on scales of 0–100. A higher score 
indicates a better QoL.

 ● Coping strategies were assessed using the Brief Cop-
ing Orientation to Problems Experienced Scale (Brief-
Cope) [26, 27]. This questionnaire includes 28 items 
that explore the following 14 strategies: self-distraction, 
active coping, denial, substance use, use of emotional 
support, use of instrumental support, behavioral dis-
engagement, venting, positive reframing, planning, 
humor, acceptance, religion, and self-blame. Confirma-
tory factor analyses conducted among cancer patients 
and caregivers (unpublished data) have shown a satis-
factory goodness of fit, encouraging a reduction to four 
dimensions that include social support, problem solving, 
avoidance, and positive thinking. Scores ranged from 0 
to 100. High scores in these four dimensions reflect a 
high tendency to implement the corresponding coping 
strategies.

 ● Anxiety and mood were assessed using visual analogic 
scales that ranged from 0 to 100. Higher scores indicate 
a higher level of anxiety and more likelihood of mood 
disorders.

Statistical aspects

After descriptive analyses of the characteristics of patients 
and caregivers, QoL scores were computed using the algo-
rithms provided by the respective developers of the tools. 
The scores of coping were provided in four scores corre-
sponding to a four-factor structure previously explored by 
our team. Comparisons between the scores of caregivers 
and patients (QoL, coping strategies, anxiety, and mood) 
were performed using the Wilcoxon test. To assess the rela-
tionships between the QoL scores and coping processes 
for patients and caregivers, two analyses were performed: 
(i) correlations and multiple comparison corrections (false 
discovery rate); (ii) APIM to assess the dyadic effects of 
coping strategies on QoL (PGI scores). The APIM was 
assessed using structural equation modeling [21]. This 
model is based on the fact that the scores within the same 
dyad are not independent but instead are more similar than 
the scores of two individuals who are not in the same dyad. 
The APIM is useful to determine how parameters (QoL and 
coping strategies) among each participant (namely patients 
and caregivers) are influenced not only by internal factors 
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whereas patient anxiety and mood scores were related to 
two dimensions of caregiver QoL (private life and coping, 
R = −0.48 and R = −0.33, p < 0.01).

Relationships between coping strategies and quality of 
life

When patients used strategies such as problem solving and 
positive thinking, they reported significantly higher QoL 
scores in two dimensions (general health status and cog-
nitive functioning). Being avoidant were not associated 
with QoL. When patient use of problem solving strategies 
increased, the self-esteem scores of their caregivers were 
reduced. The more the patients used avoidance or social 
support seeking strategies, the lower the scores of psycho-
logical well-being, burden, coping scores of CarGOQoL, 
and PGI index for their caregivers.

When implemented by caregivers, positive-thinking cop-
ing strategies were particularly associated with caregiver 
QoL scores (the PGI index as well as the psychological 
well-being, physical well-being and coping dimensions 
of the CarGOQoL). When caregiver use of social support 
and avoidance strategies increased, the PGI index score of 
the patient was increased. All these results are presented in 
Table 3.

The actor effect of coping strategies refers to the degree 
to which an individual’s (patient or caregiver) coping 
strategies are associated with their own QoL. The partner 
effect refers to the degree to which an individual’s coping 

QLQ-C30; relationship with healthcare, leisure, and private 
life for CarGOQoL).

Globally, patients and caregivers used the four types of 
coping strategies at similar levels (Fig. 1). The strategies 
that were based on social support and avoidance were the 
least used strategies among patients and caregivers. The 
strategies based on problem solving were the most used 
among both members of the dyad; however, caregivers used 
these strategies even more than patients (mean score of 71 
and 60, respectively, p < 0.05).

Mean levels of anxiety and mood disorders were sig-
nificantly higher among caregivers compared to patients 
(anxiety: 6.7 ± 2.7 vs. 5.6 ± 2.9, respectively, p < 0.05; mood: 
5.7 ± 2.9 vs. 4.0 ± 2.8, respectively, p < 0.001).

Relationships between emotional status and quality of 
life

As expected, for both patients and their caregivers, anxiety 
and mood disorder scores were significantly and negatively 
correlated to the respective “psychological-like” QoL scores. 
More precisely, among patients, the correlation between the 
emotional functioning scale of the QLQ-C30 and anxiety 
was R = −0.55, p < 0.01, and the correlation to the mood 
score was R = −0.62, p < 0.01. Among caregivers, the psy-
chological well-being dimension of the CarGOQoL was 
linked to anxiety with a correlation of R = −0.66, p < 0.01 and 
to mood disorders with a correlation of R = −0.70, p < 0.01. 
Caregiver emotional status was not linked to patient QoL 

Table 1 Sample characteristics

Patients N = 42 Caregivers N = 42

Gender Women 41 % Gender Women 62 %
Age M ± SD 58.3 ± 14.5 Age M ± SD 54.4 ± 3.0

Min–max 18 from 79 Min–max 20 from 76
Marital status Couple 38 (91 %) Marital status Couple 38 (91 %)

Single 4 (9 %) Single 4 (9 %)
Children Without 4 (9 %) Children Without 9 (21 %)

With 38 (91 %) With 33 (79 %)
Educational level Low (<12 years) 18 (44 %) Educational level Low (<12 years) 20 (48 %)

High (≥12 years) 22 (52 %)High (≥12 years) 23 (56 %)
Tumor grade III 5 (12 %) Relationship with the 

patient
Love partner 34 (81 %)

GBM 37 (88 %) Child 5 (12 %)
First treatment Biopsy or surgery 31 (74 %) Friend, family member 3 (7 %)

Radiotherapy 39 (93 %)
Chemotherapy 42 (100 %)

MMS <27 31 (76 %)
≥27 10 (24 %)

Karnofsky index Med [IQR] 80 [70–80]

M ± SD mean ± standard deviation, Med [IQR] median [interquartile range], GBM glioblastoma, MMS mini mental score, min–max 
minimum–maximum
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strategies are associated with outcomes among the other 
member of the dyad. The coping strategy by patients to look 
for social support was associated with a decrease in their 
own and their caregivers’ QoL scores; however, the use of 
this strategy by caregivers was linked to higher patient QoL 
scores only (Fig. 2a). The use of avoidance strategies by 
caregivers was associated with an increase of both their own 
and the patients’ QoL scores (Fig. 2b); however, the use of 
problem-solving strategies by caregivers was only associ-
ated with a decrease in their own QoL level (Fig. 2c). For 
positive-thinking coping strategies, neither an actor effect 
nor partner effect was observed (Fig. 2d).

Discussion

The first finding of this study indicates that the QoL and the 
emotional status of patients at the time of HGG diagnosis is 
not clearly linked to that of their principal caregivers. The 
events that occur immediately following diagnosis impact 
specific domains in the life of the patient that differ from 
the domains impacted in the life of the caregiver. During 
the time between the diagnosis and the initiation of the first 
treatment, a plethora of information was provided to patients 
and their caregivers, including the immediate consequences 
of the diagnosis, initiation of the treatment, prognosis, and 
existing care support. Patients and caregivers may have a 
psychologist support. However, the sequence and the nature 
of the information provided varied, and this difference may 
partially explain the discrepancies between patients and 
caregivers as it relates to daily life consequences. Given 
that previous studies did not retrieve these discrepancies 
[13, 28], longitudinal approaches will determine whether 
the observed discrepancy diminishes during later stages of 
the disease [8].Ta
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correlated with the use of social support by the patient, indi-
cating that the caregiver feels badly when the patient finds 
external resources but feels valued when the patient does 
not utilize external support. A growing body of research has 
shown the importance of examining dyadic models of stress, 
specifically investigating the ways the coping strategies 
implemented by individuals from a social group (couples, 
families, etc.) influence outcomes among the other members 
of the group [33].

We found that individuals who used problem-solving 
or positive-thinking strategies reported higher QoL scores. 
This finding encourages a systematic assessment of patient 
and caregiver coping styles to identify individuals who 
do not use healthy coping strategies and to offer targeted 
psychological interventions [34, 35]. Combined cognitive-
rehabilitation and problem-solving therapy interventions 
for patients with brain tumors and their caregivers have 
reported positive findings [36]. Psychoeducation and cogni-
tive behavioral therapy helped caregivers of HGG patients 
to maintain a stable QoL level [37]. Lucchiari et al. [38] 
showed that brain cancer patients who were satisfied with 
the clinical decision process seemed to be better able to 
cope with their disease. Developing a better understanding 
of the ways patients and their relatives support each other 
and cope together during stressful situations may aid in 
the development of couple-focused interventions. Future 
research will benefit from a greater focus on the interactions 
between patients and their relatives to address the ways a 
family adaptively copes with a serious disease [39].

Finally, we observed that standardized measures of QoL, 
such as QLQ-C30 or CarGOQoL, were not correlated with 
the individualized PGI measure. The standardized instru-
ments typically include a pre-defined set of items exploring 
pre-defined domains. These more traditional instruments 

The second interesting result of this study is that patients 
and their caregivers were found to implement similar cop-
ing strategies at the time of the assessment, using strategies 
based on problem solving and positive thinking more than 
the strategies based on looking for social support or avoid-
ance. So, while patients and their caregivers do not perceive 
the disease diagnosis events in the same way, as attested by 
their self-reported differences in QoL and emotional status, 
they implement the same coping strategies following diag-
nosis. This result suggests that people who know each other 
very well and who are faced with the same difficult event 
tend to cope with it similarly; however, the effectiveness of 
the employed coping strategies depends on the cognitive, 
behavioral and social resources that the patients and care-
givers are able to mobilize.

Because of the very quick disease process, patients with 
HGG and their caregivers only have a short time to adapt 
and are therefore required to develop specific coping strat-
egies [19]. While coping strategies were already studied 
among children with brain tumors [29] and in patients with 
low-grade gliomas [30], only limited amounts of data are 
available concerning the strategies used by people with 
a HHG [31]. While Molassiotis et al. [32] reported that 
patients usually begin to organize their lives more, accept 
their limitations and find ways to manage limitations after 
6 months of the disease diagnosis, limited information is 
available related to the onset of the disease.

Interestingly, we observed that the nature of the cop-
ing strategies individuals use is associated with the QoL of 
their relatives. When caregivers used the coping strategies 
of avoidance and looking for social support, patient QoL 
was impacted. Similarly, the coping strategy of looking 
for social support by patients is associated with caregiver 
QoL. We found that the QoL of the caregiver is inversely 

Fig. 2 Illustration of relations between coping and QoL using the actor–partner interdependence model. Numbers are standardized coefficients: 
β. *p < 0.05; **p < 0.01
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of his/her relatives over time. The small sample size and 
exploratory nature of our analysis do not allow for a deeper 
investigation of several associations with QoL or coping, 
especially investigations regarding sociodemographics, per-
formance status, and the nature of the dyadic relationship. 
We will perform future researches from the cohort to con-
sider the longitudinal design and higher sample size.

Conclusion

This study emphasizes that the quality of life for patients 
and their natural caregivers is directly related to the coping 
strategies that they use. This finding suggests that targeted 
interventions should be offered to help patients and their rel-
atives who experience emotional difficulties to implement 
more efficient coping strategies.
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