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Psychosocial distress and its effects on the
health-related quality of life of primary
brain tumor patients

Dina Randazzo' & Katherine B Peters*'

Practice points
e Up to 74% of primary brain tumor participants in previous studies experience some form of distress throughout their
disease trajectory.

e The National Comprehensive Cancer Network distress thermometer (NCCN-DT) is a validated screening tool used to
detect psychologic distress in cancer patients.

e Risk factors for cancer patients with increased stress are: female gender, living alone, having children, lower income,
longer duration of illness, younger age, a history of psychiatric disorders, a substance or physical/sexual abuse
history, or comorbid illnesses.

e Fatigue is the most troubling symptom, especially in high grade glioma patients and has found to be predictive of
poorer overall survival and decreased health-related quality of life (HRQOL).

e Half of all glioblastoma long-term survivors have cognitive dysfunction which has an impact on their HRQOL.

e Pediatric primary brain tumor patients have higher rates of physical dysfunction, more psychologic distress,
depression, fatigue, insomnia and daytime sleepiness.

e Caregivers also experience distress with feelings of helplessness, worry, anxiety, depression, fatigue, lack of
concentration and insomnia.

e Routine use of the NCCN-DT at the clinic visit is needed to aid in appropriate interventions such as mental health
care, social work and spiritual services in order to improve HRQOL.

All cancer patients experience distress from the diagnosis, the effects of the disease or the
treatment. Clinically significant distress decreases overall quality of life and the recognition of
distress with prompt intervention is essential. The National Comprehensive Cancer Network
distress thermometer (NCCN-DT) is a validated measuring tool that has been utilized in the
primary brain tumor population to detect psychologic distress thereby provoking a referral
process to the appropriate support system. Brain tumor patients commonly reported
emotional and physical distress encompassing: fatigue, fears, memory and concentration and
worry. More research is needed to identify the stressors of all primary brain tumor patients
and their caretakers and integrate appropriate interventions to improve health-related
quality of life in both groups.
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All cancer patients experience distress from the diagnosis, the effects of the disease or the treatment.
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quality of life (HRQOL). In a large cross sec-
tional analysis of 2776 cancer patients, lung
patients had the highest level of distress followed
by pancreatic, Hodgkin’s lymphoma and brain,
of which brain was 2.9% of the population [1].
Up to 47% of cancer patients report significant
levels of distress along with 40% having mood
disorders [1-3].

Fatigue, pain, anxiety and depression are
the most frequently reported cancer symptoms
which can be compounded by existing psycho-
logic conditions. Having a psychiatric history,
a substance or physical/sexual abuse history,
or comorbid illnesses with uncontrolled symp-
toms are all risk factors for increased stress. Even
though younger patients have better progression-
free survival, these patients, along with those
that are female, live alone, have children, have
lower incomes and longer duration of illness also
have an increased risk of distress [1,4-7].

Studies report that upwards of 74% of brain
tumor patients experience distress at some point
during their disease [3]. Based on the Central
Brain Tumor Registry of the United States
Statistical Report, over 23,000 cases of high
grade brain tumors were predicted for 2015 with
the 5-year survival of glioblastoma being 5% (8.9].
These individuals have numerous responsibilities
including familial, social and economic, all of
which are greatly impacted by the diagnosis of
a brain tumor. These patients have to cope with
changes in physical and cognitive capacity, and
personality and mood fluctuations which impact
the quality of life of the patient, their family and
their community.

Younger aged individuals diagnosed with
brain tumors have more life altering changes in
their interpersonal and social relationships such
as raising and supporting a family, and continu-
ing with employment and social engagements.
Since low grade brain gliomas (LGG) usually
occur at a younger age, it is not surprising that
studies found more distress in this population.
In a 2006 study by Keir et a/., more patients
with LGG experienced elevated levels of stress
compared with their high grade glioma (HGG)
counterparts [10] which was confirmed in a 2012
prospective analysis comparing high and low
grade brain tumor patients before and after radi-
ation [11]. In fact, they had significantly elevated
post-traumatic stress syndrome and distress with
decreased HRQOL [u1.

The management of brain cancer is not only
to stabilize tumor growth and prolong life but
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also to preserve the physical, cognitive and
emotional state of the patient. Primary brain
tumor (PBT) patients encounter many stigmas
throughout their disease trajectory including
disfigurement and alopecia after surgery and
radiation, loss of economy due to decreased cog-
nition, loss of functional status with motor and
sensory deficits and loss of individual freedoms
such as driving due to epilepsy and behavio-
ral issues. The social stigma of having a brain
tumor can lead to depression and social isolation.
Patients may experience discrimination in the
work place because of decreased cognitive and
functional status, the need for time off due to
treatment and its related effects and the expec-
tation of imminent death [12.13]. Compared to
newly diagnosed patients, those with recurrent
disease have more difficulties involving motor
dysfunction, speech deficits, weakness and
incontinence [14]. Symptom burden and preva-
lence of distress is high in PBT patients with
overall lower HRQOL compared with other can-
cers (3] while recurrent HGG patients fared worse
than those with localized cancer but similar to
those of advanced ovarian, lung and metastatic
cancers [14].

The primary objective of this review is to pro-
vide a brief introductory overview of the distress
experienced by all PBT patients. The role of the
NCCN-DT will also be discussed along with
its proposed routine use in the clinical setting.
Primary stressors experienced by these patients
will be highlighted with a report of some treat-
ments previously utilized. New insights into
complementary therapies will be addressed along
with suggestions that may improve HRQOL.

A literature search was performed using
PubMed with the following terms: cancer, gli-
oma, brain, psychosocial, distress and NCCN,
which yielded free full text review articles and
original studies in English.

Measuring distress using NCCN-DT

The National Comprehensive Cancer Network
has issued a distress management tool for cancer
patients. The National Comprehensive Cancer
Network Distress Thermometer (NCCN-DT)
is a validated measuring tool used to detect psy-
chologic distress in cancer patients. The patient’s
level of distress is represented by a thermom-
eter on a scale of 0 (no distress) to 10 (extreme
distress) along with a 39 item checklist asking
yes or no questions regarding practical, fam-
ily, emotional, spiritual and physical problems
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experienced by the patient in the past week. As
per the 2015 NCCN guidelines for distress man-
agement, along with previous studies assessing
brain tumor patients [6,15], a patient scoring 4 or
higher should be evaluated and then referred to
mental health, social work or chaplain services.
An analysis of 42 studies pooling over 14,000
patients found the sensitivity of the DT to be
81% and specificity 72% at a cut off of 4 [16] but
other studies have identified a cut off score of >6
with a sensitivity ranging from 88 to 100% and
a specificity of 253%; thereby proposing a cut
off score of =6 [17].

Regardless of the DT cut off score, PBT
patients experience distress throughout their
disease trajectory and report many concerns.
In two different studies on distress, Keir et al.
reported 52 and 63% of the PBT participants
had elevated stress utilizing the NCCN-DT and
Perceived Stress Scale, respectively (Table 1) [10,15].
Goebel and colleagues found that 73.6% of
PBT patients had clinically significant distress
with cut off scores of 24 and 48.4% of patients
with cut offs 26 [9.15]. Emotional and physical
distress were the two most commonly reported
domains encompassing the problems of fatigue,
fears, depression, memory and concentration
and worry [9.18]. Whether it is the fear and
emotional distress experienced by the patient
or the physical manifestations of the disease,
newly diagnosed PBT patients reported more
concerns than those who were further along in
their disease course [9,15,19]. On the other hand,
Kvale et al. reported a lower distress score in
glioblastoma (GBM) patients, with concerns
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of getting around, memory/concentration and
insurance/financial [20]. A low distress score,
and a statistically significant inverse relationship
between the total distress score and HRQOL
was also seen in a recent study of 798 PBT
patients [1820]. In the latter two studies, the
NCCN-DT was used routinely during the clinic
visit. These lower distress scores could possibly
be related to the usage of the NCCN-DT survey
and timely interventions. On the other hand,
individuals may not have accurately assessed
their true level of distress or ignored their prob-
lems. In these situations, obtaining the input of
the caregiver and comparing it with the patient
would be informative.

Stressors in primary brain tumor patients

Physical functioning greatly impacts HRQOL
scores, where fatigue, sleep disturbances, head-
aches, seizures and cognitive dysfunction are
the most common symptoms [9,15,18,20,22-23].
For all PBT patients, fatigue is considered their
most troubling problem [15,18] more so in HGG
patients [4.24]. Fatigue has been found to be pre-
dictive of poor overall survival [4] with decreases
in HRQOL [2526]. In fact, the incidence of
fatigue has been reported in 89-94% of recurrent
HGG patients and is usually the most frequently
reported symptom with cancer patients, in gen-
eral. Antiepileptics, chemotherapy, radiation and
tumor progression can all cause fatigue. Fatigue
can be present before treatment and may increase
after chemoradiation which can affect perfor-
mance status and HRQOL [4,22,27]. Reversible
causes of fatigue should be investigated such as

Table 1. Research studies focusing on the primary brain tumor population.

REVIEW

Study (year) Subjects Distress tool Cut off n Mean distress score Elevated% # Concerns  Ref.
score (standard deviation) distressed
Keir et al. (2006) PBTP PSS-10 M12.7; 60 M 13.19 (SD = 6.41); 63% [10]
F13.7 F 17.21 (SD = 7.28)
Keir et al. (2008) PBTP NCCN-DT >4 75 52% 5.8 [15]
Kvale et al. (2009) GBM patients NCCN-DT >4 50 2.15 (SD = 2.66) 28% [20]
Goebel etal. (2011) PBTP + spouses NCCN-DT >5 26 pairs  Patient: 6 (SD = 2.6) 73% [19]
Partner: 6.58 (SD = 2) 85%
Goebel etal. PBTP NCCN-DT =6 159 5.51 (SD =2.86) 48% (74% with  6.86 9]
(2011) cutoff >4) (SD=4.79)
Goebel and PBTP NCCN-DT >6 150 5.73(SD=2.97) 6.28 [17]
Mehdorn (2011)
Trad et al. (2015) PBTP (new and NCCN-DT >4 108 Newly diagnosed 38% newly [21]
recurrent) + patients patients: 3.15 (SD = 2.2) diagnosed
caregiver Recurrent patients: 6.49  75% recurrent
(SD =2.61)
PBTP: Primary brain tumor patients.
future science group www.futuremedicine.com 243
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vitamin deficiencies, hypothyroidism and low
testosterone levels and treatment should be ini-
tiated. Pharmacologic treatments for fatigue have
been studied and medical management with low-
dose naltrexone, modafinil and armodafinil did
not demonstrate significant improvement in
PBT patients’ fatigue, but previous research has
revealed exercise may improve fatigue [28-31].

Mood disorders can include: depression,
anxiety, mania and even psychosis depend-
ing on tumor location, usage of medications
(e.g., corticosteroids and antiepileptic drugs),
and situational life changes. Emotional concerns
play an important role in cancer patients’ over-
all HRQOL especially since 20-50% of cancer
patients have a comorbid mental disorder [19.32-33].
Cancer patients, with a predisposition or history
of emotional problems, have a 2.6-times greater
chance of dying than those without emotional
problems [34]. Depression has been noted in up
to 95% of brain tumor patients whereas anxi-
ety is reported up to 60% [3536]. GBM patients
reported more depression and more interference
with activities and intimate relationships than
those with other cancers [37.38]. Although depres-
sion has been shown to be an independent predic-
tor of HRQOL, with an association with reduced
physical function and cognitive impairment
and a possible decrease in overall survival, only
approximately 60% of patients receive antide-
pressants [39-42]. Neuropsychological assessments
with possible pharmacologic intervention maybe
needed to provide the optimal treatment, because
high levels of depression could decrease motiva-
tion, treatment decision capacity and increase
mortality. Corticosteroid use and sleep disorders
have also been associated with depression in the
brain tumor population [43]. Since some individu-
als are against psychologic care, an assessment and
intervention of these other factors could be ben-
eficial (111. HRQOL could also be improved by
encouraging the patient to strengthen social and
intimate relationships, by addressing emotional
and sexual concerns, which are inadequately
addressed at the clinic visit [44,45].

Cognitive dysfunction, which has been found
in half of all glioblastoma long-term survivors
(LTS), has been shown to impact HRQOL [46].
Both chemotherapy and radiation have been
noted to worsen cognition especially if pre-
sent at baseline [47.48]. Verbal memory, spatial
memory, attention and problem solving skills
are the most commonly affected cognitive
domains that are caused by radiation [49-52]. It
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has been reported that total dose, volume and
fraction doses >2 Gy of radiation impact toxicity
in brain tumor patients [s3], while other studies
show that tumor localization and volume have
greater impact on cognition rather than radia-
tion exposure [s4]. Cortical atrophy, leukoaraio-
sis and ischemic events are all risk factors for
cognitive decline which may lead to dementia
and death. Decreased cognition has been corre-
lated with deterioration in functional independ-
ence while verbal memory has been prognosti-
cated with survival [22,55-56]. All PBT patients
are burdened with cognitive impairment related
to the tumor itself, the location of the tumor,
seizures or treatment effects [35.57]. Antiepileptic
medications, along with frequent seizure burden
and mood disturbances can worsen cognitive
decline in addition to the long-term effects of
radiation [35.42,57]. In a study assessing neuro-
cognitive functioning before and after radia-
tion, comparing low and HGG patients, all
patients scored below average on verbal fluency
and mental flexibility, but short term memory
recall and digit span scores improved in LGG
and HGG patients, respectively [11], proving that
certain cognitive domains can improve over time
providing timely assessment and interventions.

Given the preponderance of research with
radiation and its effects on cognitive dysfunc-
tion, studies are ongoing, focusing on hip-
pocampal sparing in radiotherapy planning,
or decreasing inflammation by repurposing
medications in order to reduce neurocognitive
impairment [49,58-60]. Utilizing puzzles and
brain games have been advocated while done-
pezil, methylphenidate and modafinil were
studied to improve cognition and fatigue in
glioma patients. A recent pilot study examining
the use of donepezil revealed an improvement
in baseline cognitive test scores especially atten-
tion, psychomotor speed and visual memory
along with an improvement in HRQOL [é1].
Increased motivation and stamina along with
cognition were seen in glioma patients using
methylphenidate [62] but there was no significant
improvement with modafinil [30].

Distress in long-term survivors

Cancer survivorship focuses on all aspects of
the cancer patients’ experience from diagno-
sis to death. Up to 43% of cancer survivors
continue to experience stress throughout their
disease trajectory, but for PBT patients, fear of
recurrence could increase stress [63]. In previous
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studies, there was no significant difference in the
PSS scores between long versus short term PBT
survivors although there were fewer concerns in
the LTS group [23]. A survival study consisting
of HGG patients demonstrated that LTS experi-
enced improvement in physical, social and emo-
tional functioning throughout their disease tra-
jectory where the short term survivors developed
more general health issues and reported a more
compromised HROL [64]. While tumor recur-
rence [64,65] can decrease HRQOL and increase
distress [21], there is a possibility of improve-
ment in all aspects of functioning in the LTS
population with proper intervention.

Surviving a childhood brain cancer is more
difficult than surviving other childhood cancers.
In fact, childhood brain cancer survivors have
worse HRQOL outcomes than other cancer sur-
vivors and their healthy peers [66,67]. Education,
employment, social functioning and fertility
are all impacted in the pediatric cancer survi-
vor. When compared with their siblings, these
patients are 80% more likely to report cogni-
tive defects, five-times greater to report func-
tional impairment and twice as likely to report
emotional distress [68]. Pediatric PBT patients
have higher rates of physical dysfunction,
more psychologic distress, depression, fatigue,
insomnia and daytime sleepiness along with
decreased social skills and interactions with their
peers [69-73]. Survivors of pediatric PBTs experi-
ence more long-term adverse events compared
with other cancers [74]. Endocrine, metabolic,
cardiac and neurologic sequelae from the cancer
or treatments need to be addressed to maintain
overall health. Even though there are special
education programs for those who have cognitive
and emotional disabilities [69.75], interventions or
support groups that help to develop social skills
and friendships in order to decrease depression,
anxiety and improve quality of life are needed.

Caregiver distress

Since PBT patients have high rates of stress,
anxiety and depression and decreased
HRQOL [20,26], it is reasonable to assume their
caregivers also experience distress. Psychosocial
distress has been reported in up to 85% of PBT
caregivers with mean distress scores higher than
the cancer patients’ [19.76]. Caregivers experi-
ence feelings of helplessness in caring for their
partner and distress over their partner’s suf-
fering which contribute to increased anxiety,
depression, insomnia, agitation, fatigue and
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decreased concentration [19]. Since caregiver
distress is under recognized, more research is
needed to properly evaluate caregiver burden
and facilitate interventions to help improve
their HRQOL.

Increased stress is also found in parents and
siblings of children with PBTs [77.78]. Parents
have to contend with the uncertainty of tumor
recurrence and worrying about the physical,
psychological and emotional complications in
their child’s daily life (67]. Parents need to bal-
ance the time and attention given to all their
children and each other, cope with their own
daily activities and the social stigma of having a
special child, and deal with any financial hard-
ships which may arise. Since survivors rely more
on their family [67.79], familial interventions have
shown efficacy in reduction of distress for them;
but more support is needed for the family of
these survivors.

Conclusion & future perspective

PBT patients experience high levels of distress
throughout their disease trajectory, therefore,
screening is the first step in assessing distress
(Figure 1). Once clinically significant distress is
discovered, the patient is referred to the appro-
priate person to provide support, that is, neu-
ropsychologist, social worker, chaplain, etc.
Even though this multidisciplinary approach
is used in many cancer centers, patients may
not utilize these services. In actuality, almost
half of all patients that were identified in a cross
sectional analysis of over 2000 cancer patients
suffering from significant distress levels, did not
use psychosocial resources, nor did they intend
to use them [1]. Therefore, other interventions
are needed to enable the patients to empower
themselves and improve their HRQOL.

The majority of PBT patients believe that
stress could be reduced by using stress reduc-
tion techniques [10]. Most PBT patients were
interested in participating in exercise, massage,
meditation, yoga and coping skills [10]. Studies
utilizing yoga, mindfulness and meditation pro-
grams, and exercise have led to improved relax-
ation, anxiety, fatigue, depression and overall
distress [80-84]. In fact, exercise has been impli-
cated in increased survival in recurrent glioma
patients [81]. First, research is needed in assessing
the validity of these interventions on improving
distress in the PBT patient and then, informa-
tion about these approaches needs to be available
to both providers and patients.
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Figure 1. Algorithm for NCCN-DT and Problem List.
Data taken from the NCCN distress management guidelines version.

As pediatric and adult PBT patients’ survival
increases, their needs due to tumor and treat-
ment sequelae will increase. Even though up
to 74% of PBT patients experience distress,
it has been noted that the highest amount is
usually seen in the newly diagnosed popula-
tion [9.17.19.23]. PBT patients experience different
forms of distress, whether it is physical or emo-
tional, at different time periods which could
also be impacted by disease recurrence [21.85).
Practitioners should utilize the problem list
of the NCCN-DT, at the routine clinic visit,
to provide timely and appropriate treatments
which may decrease the chances of clinically
significant distress occurring. Prospective anal-
yses in the PBT population would be beneficial
to determine timely and useful interventions to
help patients cope with their burdens and ever
changing condition and ultimately to improve
HRQOL. Two studies utilizing routine distress
screening in glioma and lung cancer patients
reported an improvement in patients’ physical

and psychologic problems [86.87], but a larger
study for PBT patients is warranted. In order
to truly assess the patient, an investigation of
caregiver burden should also be included. A
quick tool, such as the NCCN-DT, for meas-
uring caregiver distress is necessary, along with
psychosocial interventions for this population.
Further research is needed in order to mitigate
the stressors such as fatigue, depression and
cognitive dysfunction, along with self-help
therapies, such as exercise and mediation in
the PBT population. Open dialog about dis-
tress is essential among the provider, caregiver
and patient as this may prove beneficial in
the patient accepting care. In order to achieve
improvement in HRQOL, more psychosocial
support is needed for both the patient and the
caregiver.
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