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Abstract

Glioma patients are not only confronted with the diagnosis and treatment of cancer, but often
experience disease-specific symptoms that greatly affect everyday life. Common symptoms among
patients include motor dysfunction, sensory loss, seizures, cognitive deficits, changes in behaviour
and personality, mood issues, and fatigue. This review focuses on family caregivers, for whom dealing
with the diagnosis and treatment of a brain tumour in their loved one while managing disease-specific
symptoms can be challenging. Supportive interventions to assist caregivers have been reported, but
high quality scientific evidence for the effectiveness of these programs is largely lacking. Further
research is needed to determine how we can best support family caregivers to manage glioma
patients’ symptoms while maintaining their own health as a caregiver. Research is also required in
evaluating the health economic benefits of support programs for caregivers, as better care for

caregivers may potentially reduce overall healthcare costs.
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Key points

Psychological distress is reported in approximately half of family caregivers in neuro-oncology;

- Providing assistance for family caregivers may prevent them from developing emotional or
physical problems themselves;

- Research shows that family caregivers of glioma patients can benefit from information and
concrete advice on dealing with everyday difficulties;

- More research is needed as large-scale implementation of caregiver support may be hindered

by the lack of high quality scientific evidence for the beneficial effects of caregiver

interventions in neuro-oncology.



Background

Gliomas

In 2016, an estimated 24,790 people in the United States alone will be diagnosed with a primary
malignant brain tumour, 80% of which will be gliomas (Ostrom et al. 2015a). The most common
gliomas are astrocytomas and oligodendrogliomas (Ostrom et al. 2015b). The prognosis and treatment
are primarily based on the malignancy grade of the tumour, although tumours with an oligodendroglial
component generally have a more favourable prognosis than astrocytic tumours (Ostrom et al. 2015b).
Patients diagnosed with a World Health Organization (WHO) grade | glioma may be cured after
surgical intervention, but WHO grade Il gliomas almost always recur after treatment. The median
survival of patients suffering from a low-grade glioma is 5-15 years (Van den Bent et al. 2005).
Anaplastic gliomas (WHO grade IllI) and glioblastomas (WHO grade 1V) are generally rapidly
progressive tumours and are typically associated with a poor prognosis (Wen and Kesari 2008), with
median survival ranging from 2-3 years for patients with a grade Il glioma (Ohgaki and Kleihues 2005;
van den Bent et al. 2013) to 12-14 months for patients with grade IV gliomas (Stupp et al. 2013).

Treatment usually consists of a combination of surgery, radiotherapy and chemotherapy.

Depending upon the location of the tumour and the treatment side-effects, patients can
experience various neurological and cognitive symptoms that may affect patients’ ability to function
independently (Mukand et al. 2001). Irrespective of the level of functioning or disability, the
consequences of glioma can hinder patients in participating fully in vocational and social activities,
affecting the quality of life (QOL) of both patients and their family members to a great extent (Janda et
al. 2007;Taphoorn et al. 2010; Aaronson et al. 2011). As the disease progresses, patients rely more
heavily on their loved ones for physical and emotional support. Consequently, spouses, family

members or close friends assume the role of family caregiver.

Family caregivers

In the glioma patient context, spouses most frequently take up the role of family caregiver, although
parents, children, siblings, other family members, or close friends and neighbours can also provide
care. Caregivers can help patients deal with physical and emotional symptoms of the disease and

treatment, they can help express more subtle changes in the patient’s symptoms in clinic, and they



may assist in making health and treatment decisions. The latter becomes most relevant after disease
progression, as a patient’s mental capacity may decline. Providing practical support (e.g., taking over
household chores, arranging services for the patient, providing transportation, managing financial
affairs) is also often part of their experience. Adapting to their new role as caregiver can be difficult for
family members and friends. In neuro-oncology caregiving research, the adapted Pittsburgh Mind
Body Center Model (PMBC Model) has been suggested as a useful framework (Sherwood et al.
2008). Caregivers’ psychological and behavioural responses to their new role are influenced by both
the patient’s disease characteristics (e.g. tumour type, treatment trajectory, specific symptom burden)
and caregivers’ personal characteristics (e.g. sociodemographic characteristics, personality traits,
social support). Depending on the level of distress experienced by the caregiver, this can trigger
biologic responses (e.g. stress hormones, cardiac response) which may on the longer term lead to a
change in overall physical health of the caregiver. Thus, this model takes not only the emotional, but
also the physical consequences of caregiving in neuro-oncology into account.

Many of the previously published reviews have primarily focused on describing the needs of
neuro-oncology caregivers (e.g., Ford et al. 2012;Sterckx et al. 2013). In this article, we will instead
focus on support for the management of glioma from the family caregivers’ perspective following the
adapted PMBC model. We included studies with a focus on managing symptoms, medications and

side-effects, and support for caregivers or patient-caregiver dyads.

Consequences of family caregiving

Family caregivers can experience positive sentiments toward their new role (Newberry et al. 2012), but
negative emotional responses are more frequently reported (Newberry et al. 2012; Sterckx et al.
2013). The acute distress following diagnosis and uncertainty regarding immediate effects of treatment
and overall prognosis place major and multifactorial stresses on patient and family. Continuous
caregiving, poor sleep and exhaustion (Kim and Rose 2011), and disrupted daily activities contribute
to poor emotional health in caregivers (Cochrane et al. 1997). In fact, psychological distress is
reported in approximately half of family caregivers in neuro-oncology (Choi et al. 2012; Trad et al.
2015). This is not limited to caregivers but extends to the family situation. Although sometimes, a
cancer diagnosis may bring families and friends closer together, it is also common for caregivers

experience social isolation (Janda et al. 2006; Arber et al. 2013). Talking with children about the



disease can be stressful, and often, parents will welcome advice on how to initiate this difficult
conversation (Madsen and Poulsen 2011). Changes in the spousal relationship commonly occur with
caregiving (Li and Loke 2014). If present, changes in the patient’s personality and behaviour can
complicate the marital relationship and everyday family life (Pinquart and Sorensen 2007; Andrewes et
al. 2013). In the long term, women with brain tumours are more likely to go through divorce or
separation than men with brain tumours (Glantz et al. 2009). After separation, patients are more likely
to be hospitalized and less likely to complete treatment, become involved in clinical trials, or die at
home (Glantz et al. 2009). Consequences of the disease and caregiving extend beyond this, with
caregiver burden having an impact on the financial situation of the family as well (Bayen et al. 2016).
The chronic stress experienced by caregivers may contribute to the development of chronic illness. In
various caregiver populations, increased levels of pro-inflammatory cytokines have been found (Gouin
et al. 2008; Roepke et al. 2011), and recent efforts focusing on brain tumour caregivers specifically,
report elevated cytokine levels as well (Miller et al. 2014; Sherwood et al. 2016). This suggests an
association between neuro-oncology caregivers’ long-term physical health and chronic stress.
Evidently, these far-reaching consequences of taking care of a patient with a brain tumour put
caregivers at risk for diminished quality of life. Especially the quality of life of those caregivers of
patients with more aggressive, high-grade tumours appears to be vulnerable compared with both the
normative population (Flores et al. 2014; Janda et al. 2007) and other caregiver populations (Boele et
al. 2013a). While this negative effect may be attenuated by personality traits and coping strategies
(Baumstarck et al. 2016), the physical and emotional consequences of caregiving are often
hypothesized to influence the quality of care delivered to glioma patients in the home. This may
influence patient health and functioning in a negative way (Grunfeld et al. 2004; Vrettos et al. 2012).
Indeed, the level of caregiver mastery, i.e. the feeling of being in control of the care situation, has been
associated with patient survival in neuro-oncology (Boele et al. 2016). Supporting family caregivers

perform their tasks while maintaining their own physical and emotional health, is therefore vital.

Challenges in family caregiving

Below, findings will be discussed for 1) the early treatment phase (i.e., the period following diagnosis
through initial treatment); 2) the post-treatment phase (i.e., after initial treatment, disease may be

stable); and 3) the end-of-life phase and beyond (i.e., treatment options have been exhausted;



progressive disease, followed by death). During each phase, new challenges may present, although
we acknowledge that these phases may overlap and do not always occur sequentially. ‘Challenges’
represent any issues or concerns reported by neuro-oncology caregivers, whereas ‘support’ refers to
any formal or informal support they may have or should have access to. As evidence-based supportive
programs are rare, we included information and practical advice that could be useful for caregivers
and those health care professionals supporting them, based on our expert opinions, online resources
from patient organisations, and supported by systematic reviews of evidence from caregiver studies in

progressive cognitive conditions or at end of life (Candy et al. 2011; Huis In Het Veld et al. 2015).

Early treatment phase

Managing symptoms, medications and side-effects is a complicated task, especially for family
caregivers who have not had a medical education. A systematic review shows that this may be
increasingly stressful if the caregiver is not well informed (Moore et al. 2012). Information provision
should be tailored to the individual patient and caregiver, as symptoms are largely dependent upon the
location of the tumour and treatment side effects. The more common symptoms may be covered in
routine information efforts. A retrospective study among brain tumour patients admitted for inpatient
rehabilitation shows that in terms of physical symptoms, many glioma patients experience motor
dysfunction, sensory loss, visual-perceptual deficits, cognitive problems, fatigue, and seizures
(Mukand et al. 2001). Although evidence-based supportive programs are rare (see ‘supportive care
and interventions for family caregivers’below), caregivers may nevertheless benefit from information
and practical advice. Informing caregivers on 1) the possible causes of these symptoms; 2) how to
recognise (changes in) symptoms; 3) possible treatments including medication, physical therapy or
(cognitive) rehabilitation, and finally; 4) ways to manage everyday life in a safe way, can help patient-
caregiver dyads feel better prepared. In the case of motor or sensory loss, for example, caregivers
may be informed that this may depend on the location of the tumour and the treatment the patient
underwent, and that it can present as numbness, tingling, sometimes a burning feeling or a change in
the perception of temperature. Caregivers should be advised to contact health care professionals
when changes in symptoms occur (American Brain Tumor Association 2016). To help manage these
symptoms, a home safety evaluation can be performed by a home care agency. Moreover, everyday

tips such as checking the patient’s skin for cuts or bruises or setting the maximum water temperature



so that the patient can’t inadvertently burn him- or herself can be useful. Furthermore, caregivers may
want to be advised on making adjustments in the house to improve safety, e.g. by removing rugs or
adding handrails to the bathroom (American Brain Tumor Association 2016).

Motor or sensory loss is one of the more straightforward examples. Dealing with seizures can be
more challenging. Caregivers can help patients by reminding them to take their medications, obtaining
routine blood tests for drug levels, and promoting healthy behaviours that may minimize seizure
frequency (e.g., getting enough sleep, limiting alcohol intake, reducing stress). Both patient and
caregiver should be educated to recognise unsafe situations such as bathing alone or driving
(American Brain Tumor Association 2016). Caregivers can also benefit from education and training in
how to manage a seizure, and how to be prepared for status epilepticus. Here, the caregiver may feel
better supported when advised on when to call an ambulance, and they may be trained in
administering AEDs in buccal or intranasal form. This was found feasible in a multicentre pilot study
(N=25), providing caregivers with more confidence to manage seizures (Koekkoek et al. 2015).

For other common issues such as communication difficulties or emotional symptoms, the same
principles of education on the possible causes, recognising (changes) in symptoms, possible
treatments, and managing symptoms in everyday life apply. Examples of tips on how to manage
common symptoms such as motor and sensory loss, seizures, communication deficits, changes in
cognition, behaviour and personality, and fatigue are presented in Box 1 — although it should be noted
that this is by no means an exhaustive overview. These tips are only suggested as an addition to

formal supportive and psychological care options.

Post-treatment phase

After treatment, a relatively stable period may follow that comes with new challenges. In qualitative
interviews, caregivers describe that it can be difficult to adjust to the new ‘normal situation’ after the
acute phase - the realisation that interpersonal roles have changed for good, from family member to
caregiver, is often difficult to accept (Coolbrandt et al. 2015). Dealing with the loss of the person the
patient used to be can be difficult (Sterckx et al. 2013), and can trigger a grief response. A difficult
balance between fear and hope has been described (Coolbrandt et al. 2015). In a longitudinal
gualitative study some caregivers report that it helps them to maintain a positive outlook on the future

through promoting healthy lifestyle choices and maintaining hope (Piil et al. 2015a).



Financial issues that result from the costs of treatment and lost hours at work are a common
concern in cancer, as e.g. two large-scale prospective studies show (Yun et al. 2005; Longo et al.
2006), and often become more pressing during this phase. Moreover, fatigue, mood, and changes in
behaviour may become more prominent after initial anti-tumour treatment. We believe that support
through education and training should therefore be ongoing. For example, to improve a patient’s
cognitive functioning, cognitive rehabilitation could be initiated at this post-treatment stage. As this is a
relatively quiet period in their disease trajectory, it is thought that patients may be better able to handle
the often quite high demands of cognitive rehabilitation programs. Moreover, the months between
surgery and treatment have allowed patients’ cognitive functioning to improve spontaneously, as often
occurs (Stein and Hoffman 2003; Munoz-Cespedes et al. 2005). As cognitive rehabilitation is generally
a combination of psycho-education, compensatory strategies and training of cognitive skills (Gehring
et al. 2010), the family caregiver’s role in successful rehabilitation is key. They can encourage the
patient by helping to make the necessary adjustments around the home, and supporting the

implementation of compensatory strategies in everyday life (American Brain Tumor Association 2016).

Often, cognitive functioning eventually deteriorates as the disease progresses. Indeed, cognitive
deficits are known to precede disease progression in glioma patients, with tests of executive functions
and attention being most closely associated with prognosis after controlling for functional status and
age in a sample of 91 patients (Johnson et al. 2012). Initiating conversation with the patient and
caregiver early in the disease trajectory regarding their preferred treatment plan during advanced
disease and even the end-of-life phase, is important. This so-called advance care planning (ACP) is

discussed in more detail below.

End of life phase and beyond

The end of life (EOL) phase is defined as the period when the patient starts to deteriorate and anti-
tumour treatment is no longer possible (Dirven et al. 2015). Studies show that certain symptoms may
emerge or become more evident only in the EOL phase as detailed in a systematic review (Sizoo et al.
2013). Common disease-specific symptoms in the EOL phase include a reduced consciousness,
dysphagia, headaches, epilepsy, motor dysfunction, and an increase in cognitive and behavioural
symptoms (Sizoo et al. 2013; Dirven et al. 2015). Additional difficulties with symptom management

may arise as medication administration may become more difficult with swallowing difficulties.



Sometimes alternative administration methods can be considered. For example, buccal and intranasal
anticonvulsants proved feasible in glioma patients and improved caregiver satisfaction, as tested in a
pilot study (Koekkoek et al. 2015). However, despite these advances, many bereaved caregivers
explain that they felt ill-prepared for the final phase of the patients’ life (Schubart et al. 2008;Sizoo et
al. 2013), highlighting the EOL phase as a very distressing period for family caregivers. Indeed, an
Austrian study among 52 bereaved caregivers of GBM patients shows that caregivers rate their own
QOL only slightly better than the patients’ QOL in the last three months of life (Flechl et al. 2013). In
the EOL phase, specifically, caregivers suffer from sadness, fear, burnout, a decreased interest in
others, and irritation, as well as financial difficulties (Flechl et al. 2013).

As the disease progresses, important medical decisions should be made. According to expert
opinion these can include ceasing life-prolonging treatment, managing symptoms with medications
that have or could have a life-shortening effect, or starting palliative sedation (Dirven et al. 2015). It is
especially relevant to have patients participate in future decisions regarding the EOL phase early on in
the disease trajectory (i.e., ACP), as patients often become unable to participate in decision-making as
time progresses. Retrospectively, physicians rated 20% of their patients incompetent in the last
months before death, which increased to 52% and 88% in the last weeks and days before death,
respectively (Sizoo et al. 2012). However, early discussion might be complicated by the need
expressed by caregivers to sustain hope throughout the disease trajectory (Piil et al. 2013;Sterckx et
al. 2013). A conversation on EOL, if ill-executed or poorly timed, could hinder this. However, in
hindsight, many caregivers would have liked to be better informed as reported in a retrospective
qualitative study (Collins et al. 2014). The optimal timing to initiate conversation on EOL may be
different for each patient-caregiver dyad, and is largely up to the treatment team to determine. In
general, health care providers bring this topic up relatively close to the death of high-grade glioma
patients (Sizoo et al. 2013), and referral to palliative care often only occurs when all treatment options
have been exhausted (Walbert and Chasteen 2015). Experts suggest that earlier involvement of the
palliative care team may facilitate the initiation of conversation on EOL and ACP (Greer et al. 2013),
and may lead to better information provision on the available palliative care services (Walbert and
Chasteen 2015). These include but are not restricted to hospice care (both in- and outpatient), hospital

services, community based nursing, and social services (Faithfull et al. 2005). This support can



potentially reduce patient and caregiver distress in the EOL phase, as bereaved caregivers suggested

in qualitative interviews more than a decade ago (Sherwood et al. 2004).

After the patient dies, caregivers often report feeling alone in dealing with their grief (Collins et al.
2014). It is particularly difficult to transition from an active caregiver to a grieving family member after
the patient dies (Sherwood et al. 2004). At 18 months after the patient’s death, caregivers’ (N=51)
QOL had improved when compared to a time of active caregiving, but still had significantly worse
levels of QOL than the normative population (Petruzzi et al. 2015). In general, bereaved caregivers
express gratitude for being able to talk about their experiences during qualitative studies (Lipsman et
al. 2007; Flechl et al. 2013). This emphasizes the need to support caregivers even after the death of
the patient. Any truly holistic treatment approach should continue to support family caregivers in the

bereavement phase.

Supportive care and interventions for family caregivers

Bereaved caregivers speaking from experience indicate that health care providers can potentially
decrease caregiver burden by informing family caregivers on what they can expect of their new role,
and by educating them on where to find both formal and informal support (Sherwood et al. 2004). In a
systematic review it was suggested that promoting healthy family dynamics through psychosocial
treatment of both patient and caregiver helps caregivers cope, and may also be beneficial for the
patient’s (emotional) health (Hopkinson et al. 2012). In providing support, it is important to realise that
the needs of caregivers may differ from patients’ needs at various time points (Collins et al. 2014).
Maintaining good emotional and physical health is not only dependent upon the patient’s physical
functioning and need for care. Each individual caregiver may have their own set of strengths and
weaknesses leading to different supportive care needs (Ownsworth et al. 2015). Just like patient care,
we believe caregiver support should therefore be tailored to each family’s needs.

Efforts have been undertaken to develop neuro-oncology specific caregiver interventions,
relevant to the stage of disease, although systematic reviews conclude that especially high-quality
evidence of benefit remains rare (Piil et al. 2014; Langbecker and Janda 2015). An overview is
presented in Table 1. The outcomes of only one randomized controlled trial for family caregivers of
adult glioma patients have been reported on. This psychological intervention consisting of psycho-

education and cognitive behavioural therapy was effective in improving caregiver mastery (Boele et al.



2013b). 56 caregivers of high-grade glioma patients were randomized to either the intervention or a
care as usual control group. Those in the intervention group received 6 one-hour sessions with a
psychologist, aimed at helping them cope better with their changed situation and caregiving tasks.
Eight months after the intervention, caregivers’ mental health remained more stable and their feelings
of mastery improved compared with the control group. Major difficulties were experienced in this trial
with regard to dropout — 43% of the sample did not complete the final assessment, mostly due to

experienced burden, lack of time, and patient death.

Two other randomized controlled studies aimed specifically at improving neuro-oncology
caregiver wellbeing are still underway. One is an internet-based program paired with nurse support
(RO1INRO013170; PIs Sherwood and Donovan). The goal of this 8 week program is to teach caregivers
effective problem-solving techniques which they can use throughout the patient’s disease trajectory.
Evidence-based guides for over 30 common caregiver issues and links to neuro-oncology resources
are provided as well. Nurse interventionists provide telephone support to individualise strategies and
teach caregivers how to best use the program to meet their needs. Another intervention called Care-1S
is being tested in Australia (Halkett et al. 2015), aiming to recruit 240 caregivers of high-grade glioma
patients undergoing chemoradiation to be randomly allocated to the intervention or a case as usual
group. This intervention consists of a telephone needs assessment by a nurse interventionist followed
by a home visit. Caregivers will have access to a personalised resource file. Follow-up will consist of

regular telephone calls from the nurse.

Other, non-controlled interventions have been reported on. A qualitative study showed that a
specialist nurse proved useful in providing information and support, increasing the family’s autonomy
and facilitating decision-making within the family (Spetz et al. 2005;Spetz et al. 2008). In this study,
support was continued during the bereavement phase. Moreover, a comprehensive caregiver training
program aimed at developing practical care skills and providing information through an 8-hour
workshop delivered by neuro-oncology nurses seems promising, although results of the evaluation are
not yet published (Patterson and Lovely 2007). Nevertheless, a caregiver program has been
implemented at the same institution in San Francisco, with a handbook that is freely available to
download (Goodman et al. 2013). Similarly, a pilot program aiming to educate caregivers about
compensatory strategies, which consisted of a half day workshop delivered by a psychologist, a nurse
consultant and a radiation oncologist, yielded positive results in a pre- post-test design (Whiting et al.
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2012). After the intervention, caregivers’ knowledge increased and caregivers rated the intervention
‘good’ to ‘very good’. A psycho-educative group intervention supported by a psychologist and a
physician was evaluated as helpful to discuss emotional aspects, changes in everyday life, and
medical queries (Schratter-Sehn et al. 2011). Most interventions described above rely heavily on
specialist nurse support. However, in clinical practice it might not be feasible for them to attend to
every dyads’ needs due to time restraints and costs. A different approach might be to install a care
coordinator or patient navigator to help patients and families find their way to the support they need. A
recent qualitative study described the implementation of patient navigation for neuro-oncological
patients specifically, arguing that it could improve access to health services and that developing a
relationship in itself could have supportive value (Bailey et al. 2015). Although promising, the benefit to

patients and caregivers remains to be evaluated.

A different approach to provide family caregivers with information and support includes a
telephone hotline for disease and treatment-related questions (Spezeski et al. 2007). This was widely
accessed by both patients (35%) and family caregivers (52%). The provision of hard copy and digitally
provided information sheets on common symptoms and problems in neuro-oncology was evaluated
positively (Wright et al. 2015). Similarly, caregivers appreciated a brain tumour website, and the
possibility to ask health care professionals questions through the website (Piil et al. 2015b). Although
this appreciation certainly highlights the usefulness of these information provision interventions, it
remains difficult to objectively estimate the benefit to caregivers and patients in terms of mental or

physical wellbeing.

Discussion

This review was aimed at providing an overview of the challenges and supportive care options for
caregivers of people suffering from a brain tumour. Studies of mixed methodology as well as various
systematic reviews highlight the multifactorial stresses that neuro-oncology caregivers and patients
face throughout the disease trajectory and for caregivers, extending into the bereavement phase.
According to the adapted PMBC Model, this does not only have a negative effect on caregivers’
emotional health, but also on their physical functioning. These negative consequences can, in turn,

influence the quality of care delivered to the patient in the home situation. The need for support is
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evident, and studies are emerging to develop and test different ways to provide this support to both

caregivers and patients.

To summarise findings, regardless of the method of delivery, family caregivers of glioma
patients can benefit from information and concrete advice on dealing with everyday difficulties. This
may include learning how to ask for help from both formal and informal resources for everyday or more
complex issues (e.g., financial matters; talking with children), compensatory strategies, relaxation
techniques and psychological techniques to help put issues in perspective, advice on nutrition,
physical exercise, paying attention to one’s own health problems, and encouraging a healthy sleep
hygiene. Support from the palliative care team earlier on in the disease trajectory may facilitate ACP.

After the patient has passed, family caregivers may benefit from bereavement support.

This expert review has clear methodological limitations. The search strategy, in- and exclusion
criteria, and the process of selecting articles was not pre-specified nor documented in detail. As a
result, it may be difficult for a reader to assess the quality of the publications discussed in this review.
As literature focused on supporting caregivers in neuro-oncology is scarce, we have supplemented
recommendations based on our expert opinion, which could not always be supported by references.
Therefore this review may reflect our opinions more clearly than a systematic approach would have
done. Nevertheless, the present review could provide useful pointers to help guide and support family

members of glioma patients.

In conclusion, providing assistance for caregivers may prevent them from developing emotional
or physical problems themselves. Although caregiver programs are becoming more common in neuro-
oncological practice, the information and support provided could become more widely available.
However, large-scale implementation of caregiver support may be hindered by the lack of high quality
scientific evidence for the beneficial effects of caregiver interventions in neuro-oncology. As caregiver
support is listed as one of the top research priorities in heuro-oncology in the United Kingdom (Grant
et al. 2015), it is expected that new studies will be conducted to evaluate the benefits of caregiver
support, so that we may support family caregivers better as they adjust to their new role. Evaluating
any health economic benefit of caregiver programs should be included in future research, as better

care for caregivers may potentially reduce overall healthcare costs of the dyad.

12



Disclosure

The authors report no conflict of interest.

Funding

The first author was supported by a Niels Stensen Fellowship.

References

American Brain Tumor Association - Caregiver Resource Center (2016) Online Source:

http://www.abta.org/brain-tumor-treatment/caregivers/

Aaronson NK, Taphoorn MJ, Heimans JJ, Postma TJ, Gundy CM, Beute GN, Slotman BJ, Klein M
(2011) Compromised health-related quality of life in patients with low-grade glioma. J Clin Oncol

29(33): 4430-4435

Andrewes HE, Drummond KJ, Rosenthal M, Bucknill A, Andrewes DG (2013) Awareness of
psychological and relationship problems amongst brain tumour patients and its association with carer

distress. Psychooncology 22(10):2200-2205

Arber A, Hutson N, de Vries K, Guerrero D (2013) Finding the right kind of support: A study of carers

of those with a primary malignant brain tumour. Eur J Oncol Nurs 17: 52-58

Bailey A, Trad W, Kastelan M, Lamont S (2015) Australian experience of neuro-oncology care

coordination: a conversation. Clin J Oncol Nurs 19(5): 610-614

Baumstarck K, Leroy T, Hamidou Z, Tabouret E, Farina P, Barrie M, Campello C, Petrirena G, Chinot
O, Auguier P (2016) Coping with a newly diagnosed high-grade glioma: patient-caregiver dyad effects

on quality of life. J Neurooncol 129(1):155-64

Bayen E, Laigle-Donadey F, Proute M, Hoang-Xuan K, Joel ME, Delattre JY (2016) The
multidimensional burden of informal caregivers in primary malignant brain tumor. Support Care

Cancer, Epub ahead of print

13



Boele FW, Given CW, Given BA, Donovan HS, Schulz R, Weimer JM, Drappatz J, Lieberman FS,
Sherwood PR (2016) Family caregivers' level of mastery predicts survival of glioblastoma patients: a

preliminary report. Cancer, in press

Boele FW, Heimans JJ, Aaronson NK, Taphoorn MJ, Postma TJ, Reijneveld JC, Klein M (2013a)
Health-related quality of life of significant others of patients with malignant CNS versus non-CNS

tumors: a comparative study. J Neurooncol 115(1):87-94

Boele FW, Hoeben W, Hilverda K, Lenting J, Calis AL, Sizoo EM, Collette EH, Heimans JJ, Taphoorn
MJ, Reijneveld JC, Klein M (2013b) Enhancing quality of life and mastery of informal caregivers of

high-grade glioma patients: a randomized controlled trial. J Neurooncol 111(3): 303-311

Candy B, Jones L, Drake R, Leurent B, King M (2011) Interventions for supporting informal caregivers

of patients in the terminal phase of a disease. Cochrane Database Syst Rev 15(6): CD007617

Choi CW, Stone RA, Kim KH, Ren D, Schulz R, Given CW, Given BA, Sherwood PR (2012) Group-

based trajectory modeling of caregiver psychological distress over time. Ann Behav Med 44(1): 73-84

Cochrane JJ, Goering PN, Rogers JM (1997) The mental health of informal caregivers in Ontario: an

epidemiological survey. Am J Public Health 87(12): 2002-2007

Collins A, Lethborg C, Brand C, Gold M, Moore G, Sundararajan V, Murphy M, Philip J (2014) The
challenges and suffering of caring for people with primary malignant glioma: qualitative perspectives

on improving current supportive and palliative care practices. BMJ Support Palliat Care 4(1): 68-76

Coolbrandt A, Sterckx W, Clement P, Borgenon S, Decruyenaere M, de Vleeschouwer S, Mees A,
Dierckx de Casterle B (2015) Family caregivers of patients with a high-grade glioma: a qualitative

study of their lived experience and needs related to professional care. Cancer Nurs 38(5): 406-413

Dirven L, Sizoo E, Taphoorn M (2015) Anaplastic gliomas: end-of-life care recommendations. CNS

Oncol 4(5): 357-365

Faithfull S, Cook K, Lucas C (2005) Palliative care of patients with a primary malignant brain tumour:

case review of service use and support provided. Palliat Med 19: 545-550

14



Flechl B, Ackerl M, Sax C, Oberndorfer S, Calabek B, Sizoo E, Reijneveld J, Crevenna R, Keilani M,
Gaiger A, Dieckmann K, Preusser M, Taphoorn M, Marosi C (2013) The caregivers' perspective on the

end-of-life phase of glioblastoma patients. J Neurooncol 112: 403-411

Flores M, Berbis J, Chinot O, Auguier P (2014) Assessing the quality of life among caregivers of

patients with gliomas. Neurooncol Pract 1(4):191-197

Ford E, Catt S, Chalmers A, Fallowfield L (2012) Systematic review of supportive care needs in

patients with primary malignant brain tumors. Neuro Oncol 14(4):3920404

Gehring K, Aaronson NK, Taphoorn MJ, Sitskoorn MM (2010) Interventions for cognitive deficits in

patients with a brain tumor: an update. Expert Rev Anticancer Ther 10(11): 1779-1795

Glantz MJ, Chamberlain MC, Liu Q, Hsieh C, Edwards KR, Van Horn A, Recht L (2009) Gender
disparity in the rate of partner abandonment in patients with serious medical illness. Cancer 115(22):

5237-5242

Goodman S, Rabow M, Folkman S (2013) Orientation to Caregiving: a handbook for family caregivers

of patients with brain tumors. Online Source:

https:/www.ucsfhealth.org/pdf/ucsf caregiver _handbook.pdf([2]. San Francisco, University of

California.

Gouin J, Hantsoo L, Kiecolt-Glaser J (2008) Immune dysregulation and chronic stress among older

adults: a review. Neuroimmunomodulation 15:251-259

Grant R, Bulbeck H, Oliver K, Quinn G, MacDonald L, Day J, Zienius K, Morley R (2015) The UK top

10 clinical research priorities in neuro-oncology. Neuro Oncol 17(suppl 8: viiil6

Greer J, Jackson V, Meier D, Temel J (2013) Early integration of palliative care services with standard

oncology care for patients with advanced cancer. CA Cancer J Clin 63(5): 349-363

Grunfeld E, Coyle D, Whelan T, Clinch J, Reyno L, Earle CC, Willan A, Viola R, Coristine M, Janz T
(2004) Family caregiver burden: results of a longitudinal study of breast cancer patients and their

principal caregivers. CMAJ 170(12): 1795-1801

15


http://www.ucsfhealth.org/pdf/ucsf_caregiver_handbook.pdf

Halkett GK, Lobb EA, Miller L, Phillips JL, Shaw T, Moorin R, Long A, King A, Clarke J, Fewster S,
Hudson P, Agar M, Nowak AK (2015) Protocol for the Care-IS Trial: a randomised controlled trial of a
supportive educational intervention for carers of patients with high-grade glioma (HGG). BMJ Open

5(10):e009477

Hopkinson J, Brown J, Okamoto I, Addington-Hall J (2012) The effectiveness of patient-family carer
(couple) intervention for the management of symptoms and other health-related problems in people
affected by cancer: a systematic literature search and narrative review. J Pain Symptom Manage

43(1): 111-142

Huis In Het Veld J, Verkaik R, Mistiaen P, van Meijel B, Francke A (2015) The effectiveness of
interventions in supporting self-management of informal caregivers of people with dementia: a

systematic meta review. BMC Geriatr 15: 147

Janda M, Eakin E, Bailey L, Walker D, Troy K (2006) Supportive care needs of people with brain

tumours and their carers. Support Care Cancer 14(11): 1094-1103

Janda M, Steginga S, Langbecker D, Dunn J, Walker D, Eakin E (2007) Quality of life among patients

with a brain tumor and their carers. J Psychosom Res 63(6): 617-623

Johnson DR, Sawyer AM, Meyers CA, O'Neill BP, Wefel JS (2012) Early measures of cognitive

function predict survival in patients with newly diagnosed glioblastoma. Neuro Oncol 14, (6) 808-816

Kim H, Rose K (2011) Sleep Disturbances in Family Caregivers: An Overview of the State of the

Science. Arch Psychiatr Nurs 25(6): 456-468

Koekkoek J, Postma T, Heimans J, Reijneveld J, Taphoorn M (2015). Antiepileptic drug treatment in

the end-of-life phase of glioma patients: a feasibility study. Support Care Cancer 24(4):1633-8

Langbecker D, Janda M (2015) Systematic review of interventions to improve the provision of
information for adults with primary brain tumors and their caregivers. Front Oncol 5(1): eCollection

2015

Li Q, Loke A (2014) A systematic review of spousal couple-based intervention studies for couples

coping with cancer: direction for the development of interventions. Psychooncology 23: 731-739

16



Lipsman N, Skanda A, Kimmelman J, Bernstein M (2007) The attitudes of brain cancer patients and

their caregivers towards death and dying: a qualitative study. BMC Palliat Care 6(7).

Longo C, Fitch M, Deber R, Williams A (2006) Financial and family burden associated with cancer

treatment in Ontario, Canada. Support Care Cancer 14(11): 1077-1085

Madsen K, Poulsen H (2011) Needs for everyday life support for brain tumour patients' relatives:

systematic literature review. Eur J Cancer Care 20: 33-43

Miller G, Murphy M, Cashman R, Ma R, Ma J, Arevalo J, Kobor M, Cole S (2014). Greater
inflammatory activity and blunted glucocorticoid signaling in monocytes of chronically stressed

caregivers. Brain Behav Immun 41:191-199

Moore G, Collins A, Brand C, Gold M, Lethborg C, Murphy M, Sundararajan V, Philip J (2012)

Palliative and supportive care needs of patients with high-grade glioma and their carers: A systematic

review of qualitative literature. Patient Educ Couns 91(2):141-53

Mukand JA, Blackinton DD, Crincoli MG, Lee JJ, Santos BB (2001). Incidence of neurologic deficits

and rehabilitation of patients with brain tumors. Am J Phys Med Rehabil 80(5): 346-50

Munoz-Cespedes J, Rios-Lago M, Paul N, Maestu F (2005) Functional neuroimaging studies of

cognitive recovery after acquired brain damage in adults. Neuropsychol Rev 15(4): 169-183

Newberry A, Kuo J, Donovan H, Given B, Given CW, Schulz R, Sherwood P (2012) Identifying family

members who are likely to perceive benefits from providing care to a person with a primary malignant

brain tumor. Onc Nurs Forum 39(3): E226-E232.

Ohgaki H, Kleihues P (2005) Population-based studies on incidence, survival rates, and genetic

alterations in astrocytic and oligodendroglial gliomas. J Neuropathol Exp Neurol 64(6): 479-489

Ostrom QT, Gittleman H, Fulop J, Liu M, Blanda R, Kromer C, Wolinsky Y, Kruchko C, Barnholtz-
Sloan JS (2015a). CBTRUS Statistical report: primary brain and central nervous system tumors

diagnosed in the United States in 2008-2012. Neuro Oncol 17, iv1-iv62

17



Ostrom Q, Gittleman H, Stetson L, Virk S, Barnholtz-Sloan S (2015b) Epidemiology of gliomas.

Cancer Treat Res 163: 1-14

Ownsworth T, Goadby E, Chambers S (2015). Support after brain tumor means different things: family

caregivers' experiences of support and relationship changes. Front Oncol 5(33): eCollection 2015

Patterson H, Lovely M (2007) An innovative program to support family caregivers of brain tumor

patients. Oncol Nurs Forum 34: 547

Petruzzi A, Finocchiaro C, Rainoldi L, Silvani A, Farinotti M, Salmaggi A, Sarno L, Lamperti E (2015)
Caring for brain tumour patients: psychological reactions after bereavement. J Palliat Care 31(2): 97-

102

Piil K, Juhler M, Jakobsen J, Jarden M (2014). Controlled rehabilitative and supportive care
intervention trials in patients with high-grade gliomas and their caregivers: a systematic review. BMJ

Support Palliat Care 6(1): 27-34

Piil K, Juhler M, Jakobsen J, Jarden M (2015a) Daily life experiences of patients with a high-grade
glioma and their caregivers: a longitudinal exploration of rehabilitation and supportive care needs. J

Neurosci Nurs 47(5): 271-284

Piil K, Jakobsen J, Juhler M, Jarden M (2015b) The feasibility of a brain tumour website. Eur J Oncol

Nurs 19(6): 686-693

Piil K, Jarden M, Jakobsen J, Christensen KB, Juhler M (2013). A longitudinal, qualitative and
guantitative exploration of daily life and need for rehabilitation among patients with high-grade gliomas

and their caregivers. BMJ Open 3(7): e003183

Pinquart M, Sorensen S (2007) Correlates of physical health of informal caregivers: a meta-analysis. J

Gerontol B Psychol Sci Soc Sci 62(2): 126-137

Roepke S, Chattillion E, von Kanel R, Allison M, Ziegler M, Dimsdale J, Mills P, Patterson T, Ancoli-
Israel S, Calleran S, Harmell A, Grant I. (2011) Carotid plaque in Alzheimer caregivers and the role of

sympathoadrenal arousal. Psychosom Med 73(2): 206-213

18



Schratter-Sehn A, Schipke C, Steffal C, Schratter A (2011). Beneficial outcomes of an interdisciplinary
psychoeducative group intervention for patients with malignant gliomas and their relatives. Wien Med

Wochenschr 161(1-2): 3-5

Schubart J, Kinzie M, Farace E (2008) Caring for the brain tumor patient: family caregiver burden and

unmet needs. Neuro Oncol 10(1): 61-72

Sherwood PR, Given BA, Donovan H, Baum A, Given CW, Bender CM, Schulz R (2008) Guiding

research in family care: a new approach to oncology caregiving. Psychooncology 17(10):986-96

Sherwood PR, Given BA, Doorenbos AZ, Given CW (2004) Forgotten voices: lessons from bereaved

caregivers of persons with a brain tumour. Int J Palliat Nurs 10(2): 76-83

Sherwood P, Price T, Weimer J, Ren D, Donovan H, Given C, Given B, Schulz R, Prince J, Bender C,
Boele F, Marsland A (2016). Neuro-oncology family caregivers are at risk for systemic inflammation. J

Neurooncol 128(1):109-18

Sizoo EM, Pasman HR, Dirven L, Marosi C, Grisold W, Stockhammer G, Egeter J, Grant R, Chang S,
Heimans JJ (2013). The end-of-life phase of high-grade glioma patients: a systematic review. Support

Care Cancer 22(3):847-57

Sizoo E, Pasman H, Buttolo J, Heimans J, Klein M, Deliens L, Reijneveld J, Taphoorn M (2012).

Decision-making in the end-of-life phase of high-grade glioma patients. Eur J Cancer 48(2): 226-232

Spetz A, Henriksson R, Bergenheim A, Salander P (2005) A specialist nurse-function in
neurooncology: a qualitative study of possibilities, limitations, and pitfalls. Palliat Support Care 3(2):

121-130

Spetz A, Henriksson R, Salander P (2008) A specialist nurse as a resource for family members to

patients with brain tumors: an action research study. Cancer Nurs 31(4): E18-E26

Spezeski J, Lovely M, Patterson H (2007) Evaluating a neuro-oncology information hotline as a

complement to clinical care. Oncol Nurs Forum 34: 548-549

19



Stein D, Hoffman S (2003) Concepts of CNS plasticity in the context of brain damage and repair. J

Head Trauma Rehabil 18(4): 317-341

Sterckx W, Coolbrandt A, Dierckx de Casterle B, Van den Heede K, Decruyenaere M, Borgenon S,
Mees A, Clement P (2013) The impact of a high-grade glioma on everyday life: A systematic review

from the patients and caregivers perspective. Eur J Oncol Nurs 17(1): 107-117

Stupp R, Mason WP, van den Bent MJ, Weller M, Fisher B, Taphoorn MJ, Belanger K, Brandes AA,
Marosi C, Boghdahn U, Curschmann J, Janzer RC, Ludwin SK, Gorlia T, Allgeier A, Lacombe D,
Cairncross JG, Eisenhauer E, Mirimanoff RO (2005) Radiotherapy plus concomitant and adjuvant

temozolomide for glioblastoma. N Engl J Med 352(10):987-96

Taphoorn MJ, Sizoo EM, Bottomley A (2010) Review on quality of life issues in patients with primary

brain tumors. Oncologist 15(6): 618-626

Trad W, Koh E, Daher M, Bailey A, Kastelan M, Legge D, Fleet M, Simpson G, Hovey E (2015)
Screening for psychological distress in adult primary brain tumor patients and caregivers:

considerations for cancer care coordination. Front Oncol eCollection 2015

Van den Bent MJ, Afra D, De Witte O, Hassel MB, Schraub S, Hoang-Xuan K, Malmstréom PO,
Collette L, Pierart M, Mirimanoff R (2005) Long-term efficacy of early versus delayed radiotherapy for
low-grade astrocytoma and oligodendroglioma in adults: the EORTC 22845 randomised trial. Lancet

366(9490): 985-990

van den Bent MJ, Brandes AA, Taphoorn MJ, Kros JM, Kouwenhoven MC, Delattre JY, Bernsen HJ,
Frenay M, Tijssen CC, Grisold W (2013) Adjuvant procarbazine, lomustine, and vincristine
chemotherapy in newly diagnosed anaplastic oligodendroglioma: long-term follow-up of EORTC brain

tumor group study 26951. J Clin Oncol 31(3): 344-350

Vrettos |, Kamposioras K, Kontodimopoulos N, Pappa E, Georgiadou E, Haritos D, Papadopoulos A,
Niakas D (2012) Comparing health-related quality of life of cancer patients under chemotherapy and of

their caregivers. ScientificWorldJournal 135283

20



Walbert T, Chasteen K (2015) Palliative and supportive care for glioma patients. Cancer Treat Res

163, 171-184

Wen PY, Kesari S (2008) Malignant gliomas in adults. N Engl J Med 359(5): 492-507

Whiting D, Simpson G, Koh E, Wright K, Simpson T, Firth R (2012) A multi-tiered intervention to
address behavioural and cognitive changes after diagnosis of a primary brain tumour: a feasibility

study. Brain Inj 26(7-8): 950-961

Wright K, Simpson G, Koh E, Whiting D, Gillett L, Simpson T, Firth R (2015) Development and

evaluation of information resources for patients, families, and healthcare providers addressing

behavioral and cognitive sequelae among adults with a primary brain tumor. J Neurosci Nurs 47(3):

135-145

Yun Y, Rhee Y, Kang |, Lee J, Bang S, Lee W, Kim J, Kim S, Shin S, Hong Y (2005) Economic

burdens and quality of life of family caregivers of cancer patients. Oncology 68(2-3): 107-114

21



Box 1. Tips on how to help caregivers manage patients’ common disease specific symptoms.

Supporting caregivers in clinical

1. Provide information on the possible cause of symptoms

practice 2. Help caregivers recognise how to spot (changes in) symptoms
3. Inform them on possible treatments or symptom management solutions
4. Provide tips on ways to manage everyday life in a safe way

Examples

Symptom or issue

Tips to manage everyday life at home

Motor and sensory loss

Seizures

Communication deficits

Cognition, behaviour, personality

-Check for cuts and bruises

-Limit maximum water temperature

-Make adjustments to the house to avoid falls (e.g., add handrails, remove rugs)
-Remind patient to take medications

-Promote healthy behaviour: enough sleep; limit alcohol intake; reduce stress
-Avoid unsafe situations: bathing alone or driving

-Training on how to manage a seizure and when to call an ambulance

-Limit distractions at home

-Be patient, allow plenty of time

-Set a positive mood

-Use pictures/pictograms or technology to facilitate communication

-Promote the use of compensatory strategies such as calendars, audible reminders, checklists
-Try to distract the patient if they persevere in behaviours or feel anxious

-Create calm, structured home environment and daily routine
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Fatigue

-Allow patient plenty of time to avoid frustration

-Divide tasks or activities into smaller steps

-Limit choices to make it easier to make decisions

-ldentify triggers and patterns that cause problem behaviour, avoid if possible

-Limit hazards in the home (e.g., store car keys, medicines and alcohol in a safe place)
-Promote a slow increase in physical activity

-Encourage patient to invest energy in rewarding rather than unrewarding activities
-Create calm, structured home environment and daily routine

-Plan daily activities: set small goals; mornings are often best for important activities
-Allow enough time for rest and relaxation

-Promote healthy sleep hygiene; e.g. limit daytime naps and avoid caffeine at night

Table 1. Overview of neuro-oncology specific caregiver interventions.

Type of study Reference Intervention Study population Main results
Randomized Boele et al., Cognitive behavioural therapy, psycho- 56 spousal caregivers of high-grade glioma Improved feelings of mastery at
controlled trials 2013 education patients 8-months post intervention
Halkett et al., Needs assessment followed by resource Family caregivers of high-grade glioma Not yet published
2015 package and home visit. Regular phone patients undergoing chemoradiation, aimed
calls from nurse. inclusion N=240
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Sherwood et

Web-based intervention with nurse support

Family caregivers of patients with primary

Not yet published

.............................. al., ongoing brain tumours; recruitment ongoing
Quantitative Whiting et al., 3 interventions to manage challenging (1) One patient with low-grade glioma; (2) 7 (1) Decrease in problem
evaluations of 2012 behaviours after brain tumour: family members of brain tumour patients; behaviour; (2,3) both workshops
interventions (1) single case pilot of skill-based training; (3) 43 health care professionals resulted in increased perceived
(2) half-day workshop with compensatory knowledge of strategy use.
strategies; (3) 1-day workshop for health
care professionals
Wright et al., Hard copy and digitally provided N/a: implementation in neuro-oncology Only results on utilization: 100
2015 information practice hard copies requested within 1
montbh; digitally provided
information accessed hundreds
of times in 3 months
Qualitative Schratter- Group-based psycho-education by 104 patients with high-grade glioma and Participants reported to find the
evaluations of Sehn et al., psychologist and a physician their relatives meetings helpful to discuss
interventions 2011 mental aspects and medical
guestions
Spetz et al., Specialist nurse support 16 brain tumour patients and their next-of- Participants reported to find
2005; 2008 kin nurse support a helpful resource
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Both qualitative
and quantitative

evaluations of

Pill et al., 2015 Brain tumour website to provide

information

All visitors of the website; 9 high-grade
glioma patients (7 non-users) and 8

caregivers (5 non-users) were interviewed

Website was accessed by 637
individuals; interview

participants described barriers to

interventions use of technology but felt
website was a positive
development
Spezeski et Telephone hotline 75 brain tumour patients/caregivers Participants reported to find the
al., 2007 hotline useful in asking for
information and support
Interventions Bailey et al., Care coordination/ patient navigation N/a: implementation in neuro-oncology N/a
without formal 2015 practice
evaluations
Goodman et A handbook to provide easily accessible N/a: handbook is freely available N/a
al., 2013 and accurate information for caregivers in
neuro-oncology
Patterson et 8-hour workshop aimed to train caregivers,  N/a: implementation in heuro-oncology N/a

al., 2007

delivered by neuro-oncology nurses

practice
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