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Abstract
Goals of work We report on the routine use of the NCCN
Distress Thermometer and the Functional Assessment of
Cancer Therapy—Brain (FACT-Br) to assess patient dis-
tress and quality of life in GBM patients. The purpose of
this study was to examine the relationship between patient
quality of life and distress.
Materials and methods Data from 50 GBM patients
presenting to a neuro-oncology clinic were evaluated.
Descriptive statistics and correlations between the distress
score and the FACT-Br subscale scores were generated.
Main results The mean distress score was 2.15 (std 2.66),
and 28.9% of brain tumor patients identified a distress score
of 4 or above. The mean FACT-Br total was 127.34 (std
21.29), with patients scoring lowest in the EWB (18.95 std
4.4) and FWB (15.06 std 6.80) subscales. No differences
between demographic groups were identified with regard to
distress or quality of life. Statistically significant correla-
tions were identified between the distress score and the

SWB (R=−0.46, P=0.001) and EWB (R=−0.56, P=0.001)
subscales of the FACT-Br. Fifty percent of participants who
did not complete the FACT-Br reported clinically signifi-
cant distress, but this did not differ significantly from
participants who completed it.
Conclusions Assessment of distress in brain tumor patients
provides clinically relevant information and suggests
interventions that may support quality of life. Further
research is needed to explore the relationship between
distress and quality of life. Current approaches to measur-
ing quality of life in brain tumor patients may systemati-
cally undersample patients with advanced illness or
significant psychosocial distress.
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Introduction

Glioblastoma multiforme is the most common type of
malignant primary brain tumor and accounts for 25% of
cases. It most commonly affects adults aged 50 to 70 years
and is seen more often in men than women (ratio 3:2) [25].
This type, considered to be a Grade IV astrocytoma, spreads
quickly and rapidly invades brain tissue. These high-grade
gliomas are difficult to cure and the recurrence rate even
after surgery and high dose radiation therapy remains high
[4]. Brain cancer is an illness that is particularly devastating
to patients and families: patients frequently experience
neurological and psychiatric disruption of their personhood;
patients tend to be younger, and are therefore more likely to be
in an age group where they are wage-earners and care-givers.

Despite advances in therapies that offer improved
survival [21, 23], the clinical course of most primary brain
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cancers is one of progressive deterioration followed by
death. The median survival of patients with glioblastoma
multiforme (GBM) treated with the combination of radio-
therapy and temozolomide is 14.6 months [23]. The 2-year
survival rate for this combination therapy is 26.5%.
Maintaining patient quality of life and minimizing patient
distress are significant therapeutic goals in this population.

The literature gives some insight into factors associated
with quality of life in brain tumor patients. Disease
progression is consistently associated with deterioration in
quality of life (4, 5). The negative impact of disease
progression on quality of life appears most evident in the
QOL domains of physical functioning, social functioning,
and role functioning. This impact may be mediated to some
extent by neurological function. Osoba et al. examined the
impact of neurological dysfunction on HRQOL in high-
grade glioma and found that among patients who were
dependent for activities of daily living, the QOL domains of
role and physical functioning were significantly negatively
impacted, as were global quality of life scores [16]. In a
study with the purpose of identifying determinants of
quality of life in patients with recurrent high-grade glioma,
researchers utilized the Functional Living Index—Cancer
(FLIC) QOL self evaluation. Higher FLIC scores were
associated with better cognition, better physical perfor-
mance and better mood [6], suggesting a role for both
neurological and physical function as determinants of
quality of life.

The literature also provides evidence of the impact of
symptom burden on quality of life. Physical symptoms and
side effects of treatment are identified by patients as their
number one unmet supportive care need [10]. Fatigue,
which is identified by general populations as their most
troubling symptom [20], is a frequent and burdensome
symptom among brain cancer patients. The disease process
itself contributes to fatigue, and brain tumor patients are
highly likely to receive treatments, such as cranial
irradiation, that are associated with high levels of fatigue.
Fatigue has been noted in a number of studies in high-
grade-glioma patients [1, 19]. Depression has a high
prevalence among patients with brain cancer, with depres-
sive symptoms in one study being reported by 69 (95%) of
73 participants [5]. Cognitive impairment is common
among patients with high-grade glioma, and is identified
by patients as a highly troubling symptom that is also
associated with functional decline [16]. Sleep disturbance
has been reported at a very high prevalence among brain
cancer patients. In one study examining a mixed population
of primary brain tumor patients, 100% of 73 participants
reported sleep disturbance [5]. There is increasing recogni-
tion that symptoms do not occur in isolation in brain tumor
patients, and that there appear to be predictable clusters of
symptoms that occur at a level higher than would be

expected to occur randomly. The literature includes
descriptions of symptom clusters that include the symptoms
of depression, fatigue, sleep disturbance, and cognitive
impairment [5].

Functional status has been linked with quality of life in a
number of studies. The finding that inpatient rehabilitation
efforts that improve functional status do not significantly
improve quality of life raises some important issues in this
population [8]. Decline in functional status is clearly
associated with disease progression, and quality of life also
declines with disease progression. It may not be possible to
separate these factors during an intervention study [7].

As noted above, depression and anxiety are highly
prevalent among brain tumor patients. In recent years the
NCCN has advocated screening for symptoms of psycho-
logical distress among all cancer patients. This recommen-
dation is based on evidence in the literature that cancer care
providers do not do well at identifying psychological
distress when it is not intentionally screened for [17, 18].
The prevalence of symptoms of psychological distress is
generally higher than the prevalence of anxiety or depres-
sion meeting diagnostic criteria, and recent publications
indicate that high levels of psychological distress occurs
among brain tumor patients. Among a sample of 60 adult
patients with primary brain tumors, 63% reported experi-
encing elevated levels of stress on the ten-item Perceived
Stress Scale [13]. Use of the Distress Thermometer, a
single-item instrument that compares favorably with longer
instruments, also allows patients to identify factors that they
feel are contributing to their distress [9]. This feature of the
instrument may be particularly useful in populations such
as brain tumor patients where there is little evidence to
support interventions to reduce distress or improve quality
of life.

Psychological distress has a significant impact on quality
of life. In symptom cluster analysis, depression explained
26% of the variance in quality of life, and 56% of the
variance in functional status in brain cancer patients [5].
Similarly, Pelletier et al. found that the presence of
depressive symptoms was the most significant predictor of
quality of life in a sample of brain tumor patients [19]. This
study did not utilize a discreet instrument for psychosocial
distress, but utilized emotional distress as measured by the
FACT-Br. Researchers in this study found that emotional
distress increased with length of survival. The relationship
between psychological distress and quality of life in
primary brain tumor patients has not been extensively
examined in the literature, but these findings suggest that
effective interventions to reduce psychological distress
could help support patient quality of life in brain tumor
patients. The purpose of the present study is twofold: (1) to
describe the relationship between psychological distress
and quality of life in brain tumor patients; (2) to identify
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patient-reported attributions for psychological distress. An
enhanced understanding of the role of psychological
distress in overall quality of life may give insight into the
development of interventions to support quality of life in
these patients.

Materials and methods

Participants and procedures

All study activities were reviewed and approved by the
Institutional Review Board at the University of Alabama at
Birmingham (UAB). The participants were drawn from a
convenience sample of all primary brain tumor patients
who were seen at the Neuro-oncology clinic at UAB
between January 2007 and April 2007. Only the first visit
each patient had during the study period was included in
this cross-sectional analysis. Screening for psychological
distress and surveillance of quality of life are components
of routine clinical care in this clinic. Medical records from
320 consecutive patients who presented to the neuro-
oncology clinic at UAB between January 2007 and April
2007 were assessed. Additional inclusion criteria were: (1)
histologically confirmed glioblastoma multiforme (2) legal
age (3) ability to complete self-report instruments. Seventy-
five individuals were identified as being eligible for
inclusion in the study.

Study instruments

The distress thermometer

The single-item distress thermometer was developed by
Roth et al. as a rapid means to screen for distress in cancer
patients (Roth). It has been adapted by the National
Comprehensive Cancer Network (NCCN) as an element
of the Clinical Practice Guidelines for Distress Manage-
ment. The Distress Thermometer has an 11-point range (0–
10), with the endpoints identified as “no distress” and
“extreme distress”. The operating characteristics of the
Distress Thermometer as a screen for psychological distress
were evaluated in a multi-center study involving 380
participants that compared the use of this instrument to
longer screening instruments, the 14-item Hospital Anxiety
and Depression Scale (HADS) and an 18-item version of
the Brief Symptom Inventory (BSI-18). Receiver operating
characteristic (ROC) curve analysis demonstrated area
under the curve estimates indicative of the accuracy of the
distress thermometer relative to the HADS (0.80) and the
BSI (0.78). The distress thermometer score of 4 was
established as the cutoff that demonstrated optimal sensi-
tivity and specificity using either the HADS or the BSI as

the criterion, with a sensitivity of 0.77 and specificity of
0.68 using the HADS as the criterion, and similar values
(0.7, 0.7) utilizing the BSI. The version of the distress
thermometer recommended in the NCCN Distress Manage-
ment Guidelines also includes a problem list consisting of
32 problems that are grouped into five categories (practical
problems, family problems, emotional problems, spiritual/
religious concerns, and physical problems). The problem
list asks patients to identify factors that have contributed to
their distress in the past week.

The functional assessment of cancer therapy—brain
(FACT-Br)

The FACT-Br is a quality of life instrument consisting of
the Functional Assessment of Cancer general version
(FACT-G) with an additional subscale specific for brain
tumor patients. The FACT-G consists of 33 questions
assessing five domains including physical well-being
(PWB, seven items), social/family well-being (SWB, seven
items), relationship with physician (two items), emotional
well-being (EWB, five items), and functional well-being
(FWB, 7 items). The brain subscale consists of 15 items that
assess areas of concern such as neurocognitive function and
functional ability and mobility demonstrated in the instru-
ment development process to measure facets of quality of
life important to brain cancer patients and distinct from those
assessed by the FACT-G. The psychometric properties of the
FACT-Br were evaluated and the instrument was found to
maintain the good psychometric properties of the FACT-G
with convergent validity (r=0.5) with similar measures.
Test–retest reliability demonstrated high correlations at a
1-week time frame (r, 0.78; P<0.001). Participants who were
unable to complete the instrument were excluded from the
validation studies [24].

Statistics

Descriptive statistics (i.e., frequencies, proportions, and t tests)
were used to characterize the demographics of the popula-
tion. The Wilcoxon rank sum test was used to compare
distress and quality of life scores by race and gender.
Spearman rank correlation coefficients were calculated to
determine the relationship between the Distress Thermometer
score and the FACT-Br subscales. A chi-square test was used
to determine whether a distress score of greater than 4 was
associated with failure to complete the FACT-Br.

Results

Overall, data from 75 patients with GBM who presented to
the neuro-oncology clinic at UAB between January 2007
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and April 2007 were analyzed. Population demographics
are described in Table 1. Of these 75, 25 patients were
eliminated from data analysis because they had an
incomplete FACT-Br and five patients were eliminated
due to proxy completion of the FACT-Br. Demographic
information on patients who did not complete the FACT-Br
are also presented in Table 1. They did not differ
significantly from the patients who did complete the
FACT-Br.

Quality of life

The average FACT-Br total score for this population was
127.33 (std 27.2). For the 50 participants in the study, the
brain subscale score (mean 48.8; std14.3), social well-being
(mean 23.3; std 4.7), physical well-being (mean 21.2; std
5.9), emotional well-being (mean19.0; std 4.4), and
functional well-being (mean 15.1; std 6.8). The two racial
groups and the two gender groups were compared with
respect to all of these measures and no statistically
significant differences were identified.

Distress scores

Among the 50 patients who individually and fully
completed both assessment tools, the mean distress score
was 2.15 (std 2.66). No differences in mean distress score
were identified for age, gender, or race. Twenty-eight
percent of patients indicated a distress score of 4 or greater,
indicating a clinically significant level of distress. Among
the 28% who reported elevated distress scores, only two
patients documented a distress level of 8 or higher.

Analysis of attributions identified by patients as sources
of distress was conducted to identify the most frequently

reported issues within the domains denoted in the DT. The
top two attributions in each of four domains, practical/
logistical, psychological/emotional, symptom related, and
functional, are reported in Fig. 1.

Associations between quality of life and distress

The relationship between quality of life scores and distress
was evaluated through examination of correlations between
quality of life total and subscale results and the DT score.
Moderately strong and statistically significant inverse
correlations between the total distress score and the Social
Well-being (SWB) subscale of the FACT-Br (R=−0.46, P=
0.001) and the Emotional Well-being (EWB) subscale(R=
−0.56. P<0.001) and a lesser degree of correlation with the
Physical subscale (−0.23, P=0.134) was identified. The
Functional Well-being (FWB; −0.27, P=.070) and BR
subscale (−0.27, P=.069) demonstrated trends toward
significance (Table 2).

Incomplete assessments

A substantial number of the eligible participants failed to
complete either the DT and the FACT-Br, or the FACT-Br.
No instances were identified where a patient completed the
FACT-Br but not the Distress Thermometer. Twenty-five of
the 75 potentially eligible subjects (33%) provided data
inadequate for inclusion. Twenty people had FACT-Brs
with an inadequate degree of completion for scoring, and
five people had FACT-Brs with indication of proxy
completion. Within this group of twenty five, seven
participants also did not complete the DT. Among the
twenty patients who had an incomplete FACT-Br, twelve
patients completed the distress thermometer portion of the

Table 1 Demographic charac-
teristics of sample Characteristic Participants who completed

instruments (N=50)
Incomplete/proxy
FACT-Br
(N=25)

P
value

Number (%) Number (%)

Age (years); mean, (SD), range 53.3, (13.6), Range 20–85 57.0, (11.3), range
37–75

0.251

Gender
Male 29 (58%) 13 (52%) 0.632
Female 21 (42%) 12 (48%)
Race
African–American 8 (16%) 3 (12%) 0.742
White 42 (84%) 22 (88%)
Time from diagnosis (months);
mean, (SD), range

13.88(13.6), range 2–57 10.4(10.9), range
0–48 mo

0–4 11 (22%) 7 (28%) 0.257
5–8 13 (26%) 8 (32%)
9–12 5 (10%) 5 (20%)
>12 21 (42%) 5 (20%)
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survey and six of these (50%) documented a score of 4 or
greater. Of the six patients reporting clinically significant
distress, three patients indicated a distress level of 8 or
greater. Two of the five patients who were eliminated due to
proxy completion of the FACT-Br indicated a significant
distress level with a score of 4 or greater.

Exploratory comparison of proportions of individuals
with elevated distress scores in the groups that submitted a
Complete, Incomplete, or Proxy-complete FACT-Br did not
identify statistically significant group differences.

Discussion

Quality of life and distress are important considerations in
patients with malignant brain tumors. Without therapy,
patients die from this brain tumor within 3 months. With
extensive debulking surgery, radiation, and chemotherapy,
median survival is 12 months [22]. These patients often
present with neurological signs or deficits that reflect the
location and neurochemical activity of the tumor. These can
include slowed cognition, personality changes, mood
changes, and a deficit in concentration or memory [14].
The side effects of the currently available therapies further
exacerbate these neuropsychiatric symptoms. The routine,
concurrent use of the FACT-Br and Distress thermometer in
the clinical care of these patients has allowed the neuro-
oncology team to clinically monitor response to treatments.
Analysis of these data allows evaluation of the association
between distress and quality of life among patients with
GBM, yields insight into factors that contribute to patient’s
level of distress, and underscores the limitations of standard
approaches to quality of life assessment in this population.

The quality of life scores in this population were fairly
well-preserved, with total and subscale scores substantially
higher than those reported in other trials in populations of

Patient Attributions for Distress
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Fig. 1 The figure shows the proportion of participants who indicated
that the identified area contributed to their distress. The items
presented are the two most frequently reported in each of the
designated domains

Table 2 Correlation matrix for the relationship between distress and quality of life

Variables

Distress score FACT-Br total BR EWB SWB PWB FWB

Distress score – −0.40 −0.27 −0.56 −0.46 −0.23 −0.27
0.006 0.069 <0.001 0.001 0.135 0.070
N=45 N=45 N=45 N=45 N=45 N=45

FACT BR total – 0.90 0.688 0.435 0.759 0.758
<0.001 <0.001 0.002 <0.001 <0.001
N=50 N=50 N=50 N=50 N=50

BR subscale – 0.55 0.241 0.583 0.589
<0.001 0.092 <0.001 <0.001
N=50 N=50 N=50 N=50

EWB subscale – 0.30 0.47 0.50
0.034 <0.001 <0.001
N=50 N=50 N=50

SWB subscale – 0.28 0.29
0.049 0.043
N=50 N=50

PWB subscale – 0.52
<0.001
N=50

FWB subscale –
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patients with high-grade gliomas [1]. Factors that have been
demonstrated in other studies to have an association with
quality of life include duration and stage of illness, and
presence of depression [3]. This sample is primarily
comprised of persons who had been diagnosed within the
past year, and is also a fairly young sample, and these
characteristics may have influenced findings. Preserved
quality of life in this sample, however, may reflect the rigorous
methods to exclude incomplete and proxy-completed FACT-
Brs, as most studies do not comment in the methods on their
approach to proxy-completed forms in particular. Another
factor that may have influenced QOL reporting in this
population is the fact that these instruments were utilized as
a component of routine clinical care in neuro-oncology clinic,
and were not associated with a specific study protocol.
Patients may consider and report quality of life differently
when the instrument is utilized as a routine component of care.
It is not possible with the data available in this study to
evaluate other factors, such as the presence of a caregiver in
the patient’s home, that might have an important impact on
quality of life.

The mean Distress Thermometer score in this population
was somewhat lower than what has been reported in other
studies of high-grade-glioma patients [12]. We hypothe-
sized that the exclusion of participants who had failed to
complete the FACT-Br may have led to the systematic
exclusion of patients with higher levels of distress, but
comparison of distress among the participants who com-
pleted the FACT-Br with those who did not, did not identify
statistically significant group differences. It is also note-
worthy that this sample was relatively young, with a mean
age of 53.3. There were higher rates of completion for the
Distress Thermometer than for the FACT-Br, suggesting
that this was a less burdensome instrument for the patients
to complete. These findings underscore the challenges of
adequately assessing the factors that contribute to quality of
life in this population, which is characterized by functional
and communication impairment relatively early in the
disease trajectory. Preliminary work indicates that single-
item quality of life assessment or caregiver proxy assess-
ment may improve response rates in this population [2, 15].
Further research to explore whether assistive technologies
such as computer based assessment or interview approach
to instrument completion improves response rates in this
population is called for.

The relationship between Distress Thermometer scores
and FACT-Br scores demonstrated the predicted inverse
relationship. This relationship was stronger for quality of
life scores in the SWB and EWB subscales, but did not
achieve statistical significance in other subscales. The
trends observed in the FWB and BR subscales may be
important, and should be re-evaluated in a larger study.
Further study is needed to determine whether interventions

aimed at factors contributing to patient distress have potential
to preserve quality of life. The areas most frequently
reported by patients as factors that contribute to distress
underscore the need for a multi-disciplinary approach to
caring for brain tumor patients. For example, a brain tumor
team social worker could address issues related to trans-
portation and insurance and financial issues, a team
psychologist could address depression and work with
patients to reframe thinking about cognitive losses to
diminish associated distress, a team nutritionist or speech
pathologist could assist with issues associated with eating,
and a palliative specialist could assist as needed with
symptom management. Current limitations to employing a
multi-disciplinary approach to the care of brain tumor
patients include a reimbursement structure that makes such
approaches to care financially unsustainable. In addition,
the limited capacity of patients with brain tumor to engage
with interventions, even those that they identify as
potentially beneficial, has been noted in other studies and
must be considered in subsequent research [11].

The strengths of the current study include the use of data
that reflect the routine assessment of quality of life and
distress instruments in a neuro-oncology clinic to provide a
cross-sectional description of these constructs in clinic
patients. The findings presented here suggest that inter-
ventions to reduce psychological distress may have a role in
preserving quality of life for brain tumor patients, at least
with regard to psychological and social well-being. A
methodologically rigorous approach to patient self-report
on the FACT-Br ensured that the instrument was utilized in
a manner consistent with validation studies, but also
increased the number of exclusions from this study. It was
felt that this level of rigor was necessary in an initial report
on the relationship between the constructs of distress and
quality of life in this population. Efforts were made to
describe excluded participants and report on the level of
distress among those excluded due to incomplete FACT-
Br’s. It is difficult to consider the role of disease
progression with regard to distress and quality of life in
this cross-sectional report. Duration of illness was assessed
using date of diagnosis as a reference point. It may be
more meaningful in this population to utilize date of death
as a referent point in assessing quality of life, but such an
approach was not feasible given that a large number of
participants remained in active treatment at the conclusion
of data analysis. The relatively small sample size presents
a threat to generalizability of these findings to other
populations of GBM patients. The continued routine use
of assessment of quality of life and distress in the neuro-
oncology clinic will enable reporting of robust longitudi-
nal data to provide a more precise understanding of the
trajectory and mediators of quality of life in this
population.
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