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Background. The impact of primary malignant brain tumors on patient quality of life and psychological functioning is poorly under-
stood, limiting the development of an evidence base for supportive interventions. We conducted a thorough systematic review and
quality appraisal of the relevant literature to identify correlates of health-related quality of life (HRQoL) and psychological functioning
(depression, anxiety and distress) in adults with primary malignant brain tumors.

Method. Twenty-three articles met predefined inclusion criteria from a pool of peer-reviewed literature published between
January 1984 and July 2015 (N¼ 2407). Methodological quality of included studies was assessed using an adapted version of the
Newcastle-Ottawa Scale.

Results. The overall methodological quality of the literature was moderate. Factors relating consistently with HRQoL and/or psycho-
logical functioning were cognitive impairment, corticosteroid use, current or previous mental health difficulties, fatigue, functional
impairment, performance status and motor impairment.

Conclusions. Practitioners should remain alert to the presence of these factors as they may indicate patients at greater risk of poor
HRQoL and psychological functioning. Attention should be directed towards improving patients’ psychological functioning and max-
imizing functional independence to promote HRQoL. We outline several areas of future research with emphasis on improved meth-
odological rigor.
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Health-related quality of life (HRQoL) has become increasingly
important throughout the health sciences with the widespread
recognition that objective improvements in clinical presentation
rarely correlate with patient-reported satisfaction.1 Defined as a
measurement of the “radiating impact of pathology on the pa-
tient’s wider world,”2 HRQoL has been present in medical oncol-
ogy literature from the 1990s, and is an increasingly important
end point in treatment trials.3 Comprehensive assessment of
patients with brain tumors has, however, lagged behind other
conditions.4,5

Patients’ experiences of primary malignant brain tumor (PMBT)
can vary depending on the size, location, and specific variant of
tumor.6 Seizures, increased fatigue, and headaches are common,
as are progressive neurological and cognitive deficits such as

hemiplegia, dysphasia, memory loss, confusion, and difficulties
regulating affect and behaviors.7–11 Symptoms can be precipitat-
ed or exacerbated as a consequence of surgical intervention and
adjuvant therapy.9,12 Psychological distress is estimated to affect
between 30% and 73% of patients with PMBT.13–15Approximate-
ly one-third of patients experience clinically significant levels of
depression and anxiety.16–18 The reported incidence of emotional
problems is likely not representative of reality: patients typically
under-report psychological concerns and such difficulties can
go undetected by clinicians.19,20

Despite advances in detection and treatment over the past
3 decades, survival for PMBT remains low with limited im-
provement.21–23 It is important, therefore, that protection and
maintenance of HRQoL remains central to care, as per national
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guidelines.24,25 Unfortunately, much still remains unknown abo-
ut the impact of the illness experience on patients’ HRQoL, psy-
chological functioning, and overall adjustment to PMBT, which
consequently limits supportive interventions.4 A previous sys-
tematic review sought to identify the supportive care needs of
patients with PMBT26; we intend to supplement this work by
identifying key patient and treatment factors that may identify
red flags for the provision of these interventions. Others have at-
tempted to describe and delineate factors related to HRQoL in
patients with malignant and nonmalignant brain tumors,4,5,27

however none have focused exclusively on PMBT. As illness expe-
riences, degree of impairment and prognoses differ substantially
between patients with malignant and non-malignant disease.5

We aim to improve on existing evaluations with a specific focus
on PMBT.

The present report describes a systematic review of evidence
for factors associated with HRQoL and psychological functioning
in adults with PMBT published over the previous 3 decades. The
quality of the evidence is assessed and findings synthesized nar-
ratively. We endeavor to make tentative suggestions as to which
subgroups of patients may be at greater risk of impaired HRQoL or
psychological functioning. The review concludes with recommen-
dations for clinical care and the ongoing research agenda.

Method

Search Strategy

A systematic search of electronic databases (CINAHL, PsycInfo,
and PubMed) was conducted to identify relevant articles pub-
lished between January 1, 1984 and July 25, 2015. The search
was restricted to English language, peer-reviewed studies. Con-
ference abstracts, case reports, and grey literature were omitted.
The search terms for this review are listed in Box 1. The reviewwas
completed in accordance with the PRISMA statement.28

Studies were considered for review if they: (i) aimed to
delineate independent variables that may be related to HRQoL
and/or psychological functioning outcomes; (ii) investigated sam-
ples where greater than 75% of the participants had a diagnosis
of PMBT; (iii) recruited adult patients (≥18 years old) exclusively;
(iv) used at least 1 validated outcome measure; and (v) reported

statistics in sufficient detail to describe the relationship between
the independent variables and the outcomes under consider-
ation. All study designs were considered for inclusion.

The electronic database search returned 2407 articles, exclud-
ing duplicates. The titles and/or abstracts of these articles were
screened and 2314 were rejected as they were not considered rel-
evant to the review question. Full versions of the remaining 93 ar-
ticles were obtained and reviewed against the inclusion criteria
above. The bibliographies of these articles were examined to iden-
tify further potential studies for inclusion, yielding 18 additional
papers. Manual searches of the 4 journals in which themost iden-
tified articles had been published returned no additional studies.
Of these 111 studies, 23 fulfilled all inclusion criteria and 88 were
excluded (Fig. 1).

Quality Assessment

All studies selected for inclusion were assessed by the lead au-
thor and a randomly selected subset of 10 studies was assessed
independently by 2 postgraduate level researchers with experi-
ence conducting quality assessments but who were unfamiliar
with the field. Studies were assessed against an 8-item quality
assessment tool based on the Newcastle-Ottawa Scale29 and
tailored to this review. Assessment criteria were consistent
with published recommendations.30 The overall methodologi-
cal quality of a study was defined in terms of the following: clar-
ity of the research aim; validity of outcome measures; clarity
of sampling methodology; exclusivity of diagnoses; specificity
of diagnoses; representativeness of the sample; justification
for sample size; and clarity of statistical tests (see Supple-
mentary material, Table S1). Each criterion was scored on a
3-point scale (2 points¼ fully met; 1 point¼ partially met; 0¼
not met), yielding scores of 0 to 16. All studies were retained for
review.

Synthesis

Due to considerable heterogeneity among the methodologies and
outcomes of the studies included, meta-analysis was considered
neither viable nor appropriate. In answering the research question,
the authors conducted a narrative synthesis, as per guidance de-
veloped by Popay and colleagues,31 in which a theory of effect was
established, a preliminary synthesis developed, relationships ex-
plored, and robustness of the synthesis assessed.

Results

Description of Studies

Studies included in the review (Table 1; Supplementary material,
Table S2) used cross-sectional (n¼ 14) or cohort designs (n¼ 9).
Sample sizes varied substantially; 18 studies featured a sample
between 50 and 186 participants, 3 reported results for more
than 50 participants, and 2 recruited 363 and 598 participants,
respectively. The majority of studies recruited participants oppor-
tunistically from routine treatment clinics (n¼ 21), 1 recruited pa-
tients as part of a companion protocol of a clinical trial, and 1
recruited solely using advertisements on a website for patients
with brain tumors.

Sixteen studies recruited patients with PMBT exclusively and 7
included participants with other diagnoses. The mean+SD

Box 1. Search terms used to identify articles for inclusion in
the review

(1) (“brain tumo?r*” or “brain neoplasm*” or “glioblastoma”
or “GBM” or “astrocytoma” or “oligodendroglioma” or
“oligoastrocytoma” or “high-grade glioma” or “high grade
glioma” or “primary malignant brain tumo?r*”)

(2) (“adjustment” or “adaptation” or “acceptance” or
“satisfaction” or “happiness” or “happy” or “adaptation”
or “optimism” or “optimistic” or “well?being” or “quality of
life” or “QoL” or “anxiety” or “depression” or “stress
disorder*” or “stress, psychological” or “mood” or “affect”)

(3) 1 and 2
(4) 3 not (“child*” or “p?ediatric” or “adolescen*”)
(5) limit 4 to english language
(6) limit 5 yr¼“1989-2016”
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participant age across the 14 studies providing sufficient informa-
tion was 47.87+13.46 years. Of the 21 studies with adequate de-
mographic information, males accounted for at least 50% of the
sample in 20 cases.

Study Evaluation and Assessment

The overall quality ratings of included studies varied (mean¼
10.74; SD¼ 1.39; range, 9-14 [out of 16]). The intraclass corre-
lation between raters for a randomly selected subset of 10
studies was 0.72 (95% CI, 0.40-0.91), suggesting satisfactory

inter-rater reliability for the assessment tool.32 Strengths of
the included papers were that all but one used appropriate stat-
istical tests and reported them sufficiently (1 study used de-
scriptive statistics only), and that 20 studies used validated
measures exclusively, with a further study using a combination
of validated and nonvalidated measures. Weaknesses included
the lack of demonstrable representativeness of the sample to a
wider population of patients with PMBT and lack of a priori or
post hoc justification for sample sizes. As the aim of the present
report was to review factors pertinent to patients with PMBT,
the findings of 7 papers were weakened in specificity by their

Fig. 1. Flowchart of the selection process for the review.
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and/or psychological functioning outcomes; (ii) investigated sam-
ples where greater than 75% of the participants had a diagnosis
of PMBT; (iii) recruited adult patients (≥18 years old) exclusively;
(iv) used at least 1 validated outcome measure; and (v) reported

statistics in sufficient detail to describe the relationship between
the independent variables and the outcomes under consider-
ation. All study designs were considered for inclusion.
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participant age across the 14 studies providing sufficient informa-
tion was 47.87+13.46 years. Of the 21 studies with adequate de-
mographic information, males accounted for at least 50% of the
sample in 20 cases.

Study Evaluation and Assessment

The overall quality ratings of included studies varied (mean¼
10.74; SD¼ 1.39; range, 9-14 [out of 16]). The intraclass corre-
lation between raters for a randomly selected subset of 10
studies was 0.72 (95% CI, 0.40-0.91), suggesting satisfactory

inter-rater reliability for the assessment tool.32 Strengths of
the included papers were that all but one used appropriate stat-
istical tests and reported them sufficiently (1 study used de-
scriptive statistics only), and that 20 studies used validated
measures exclusively, with a further study using a combination
of validated and nonvalidated measures. Weaknesses included
the lack of demonstrable representativeness of the sample to a
wider population of patients with PMBT and lack of a priori or
post hoc justification for sample sizes. As the aim of the present
report was to review factors pertinent to patients with PMBT,
the findings of 7 papers were weakened in specificity by their

Fig. 1. Flowchart of the selection process for the review.
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inclusion of small numbers of patients diagnosed with low-
grade brain tumors.

Independent Variables and Outcomes

The principal study outcomes considered in this review were
HRQoL (14 studies), depression (14 studies), anxiety (8 studies),
and distress (4 studies). Multiple outcomes were reported in 14

studies. In reporting HRQoL outcomes, we acknowledge that
HRQoL and QoL (quality of life) are often used interchangeably
(and erroneously) by a number of authors; as such, we have con-
sidered all findings reported for QoL as HRQoL outcomes. A wide
range of validatedmeasures (n¼ 24) were used to quantify these
outcomes (Table 2).

Due to the nature of the review question, a large number of
independent variables were considered relevant for inclusion.

Table 1. Description of studies included in the review of factors associated with quality of life and psychological functioning in patients with PMBT

Authors, Year Outcomes of Interest (measures) Independent Variables with Statistical Significance
(P, .05)a

Quality
Score

Arnold et al, 200833 Depression (mPHQ); generalised anxiety
(mPHQ)

Sex; tumor grade; history of mental health difficulties;
education

9/16

Brown et al, 200550 QoL (LASA, FACT-Br); depression (POMS-SF) Fatigue; sleep quality; depression; extent of resection;
AED use

10/16

Daigle et al, 201348 QoL (SNAS) Extent of resection; tumor volume; pain 10/16
Fox et al, 200710 Depression (HADS); QoL (FSQoLS) Fatigue; sleep quality; cognitive function; depression; QoL 12/16
Giovagnoli et al, 199640 QoL (FLIC); anxiety (STAI); depression (SRDS) KPS; functional impairment; anxiety; depression; education;

tumor site
10/16

Giovagnoli, 199939 QoL (FLIC); anxiety (STAI, STAI-2); depression
(SRDS)

Anxiety; depression; KPS; cognitive function 11/16

Giovagnoli et al, 200534 QoL (FLIC); anxiety (STAI, STAI-2); depression
(SRDS)

Tumor grade 9/16

Hahn et al, 200346 Depression (BDI); QoL (LASA, MHS, HUS) Tumor laterality 10/16
Halkett et al, 201541 Distress (DT); QoL (FACT-Br, FACT-G) Education; functional impairment 13/16
Kaplan and Miner, 200035 Depression (BDI, MAS); anxiety (BAI, STAI) Anxiety 9/16
Keir et al, 200813 Distress (DT) Sex 13/16
Kilbride et al, 200743 Anxiety (HADS); depression (HADS) No findings of statistical significance 9/16
Klein et al, 200147 QoL (SF-36, QLQ-BN20) Extent of resection; corticosteroid use 11/16
Kvale et al, 200914 Distress (DT) QoL 12/16
Lin et al, 201351 Depression (POMS-SF); anxiety (POMS-SF). Uncertainty; KPS 11/16
Litofsky et al, 200420 Depression (SF-36, 3-item binary measure,

physician report)
KPS; tumor site; tumor volume; corticosteroid use;

consciousness problems; headache; memory loss;
personality change; motor deficits; cognitive changes;
papilledema

11/16

Porter et al, 201442 QoL (FACT-Br, FP-QLI) TFD; marital statusb 10/16
Osoba et al, 199749 QoL (QLQ-C30) Functional impairment; recurrence; motor deficits 11/16
Raysi Dehcordi et al, 201236 Depression (BDI) Tumor site; KPS 12/16
Rooney et al, 201118 Depression (SCID) History of mental health difficulties; KPS; corticosteroid use;

cognitive impairment
14/16

Rooney et al, 201345 Distress (DT) Depression; functional impairment; AED use; extent of
resection; age

10/16

Weitzner et al, 199644 QoL (FP-QLI, PAIS-SR) Marital status; tumor laterality 9/16
Yavas et al, 201238 QoL (QLQ-C30, QLQ-BN20); anxiety (HADS);

depression (HADS)
Sex; tumor grade 11/16

Abbreviations: AED, Anti-epileptic drug; BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory; DT, Distress Thermometer; FACT-Br, Functional
Assessment of Cancer Therapy - Brain; FACT-G, Functional Assessment of Cancer Therapy – General; FLIC, Functional Living Index - Cancer; FP-QLI,
Ferrans and Powers Quality of Life Index for Cancer; FSQoLS, Fox Simple Quality of Life Scale; HADS, Hospital Anxiety and Depression Scale; HUS,
Hassles and Uplifts Scale; KPS, Karnofsky Performance Scale; LASA, Linear analogue scale assessment; MAS, Mood Assessment Scale; MHS, Miller
Hope Scale; mPHQ, Modified Patient Health Questionnaire; PAIS-SR, Psychosocial Adjustment to Illness Scale - Self Report; POMS-SF, Profile of Mood
States - Short Form; QLQ-C30, Quality of Life Questionnaire for Cancer-30; QLQ-BN20, Quality of Life Questionnaire for Cancer – Brain Cancer Module;
SCID, Structured Clinical Interview for DSM-IV Disorders; SF-36, Short Form (36) Health Survey; SNAS, Sherbrooke Neuro-oncology Assessment Scale;
SRDS, Zung Self-Rating Depression Scale; STAI-1, State Trait Anxiety Inventory; STAI-2, State Trait Anxiety Inventory-2; TFD, Time from diagnosis.
aFull details of all relevant findings from each study included in the review are listed in Supplementary material, Table S2.
bThe authors report significant findings at the level of P, .1. To maintain consistency with the other studies reviewed, we will only consider findings of
this study statistically significant at P, .05.
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These variables were grouped into 3 thematic categories: demo-
graphic factors, clinical factors, and mental health factors.

Demographic Factors

Sex

Patient’s sex was included as a variable in 13 studies. Female pa-
tients were at a significantly higher risk of developing depression
than male patients in 1 study,33 and 5 studies concluded that sex
was not significantly related to anxiety or depression.20,34 – 37

HRQoL was found to be significantly greater in men than
women in one study, however only for patients with grade 3

tumors,38 and 5 further studies found no evidence of a significant
effect of patient sex on HRQoL.34,39–42 Keir et al found evidence
for a significantly greater level of distress in female patients,13

however this finding was not replicated in 2 further studies.14,41

Age

Twelve studies included age as an independent variable, with 11
finding no evidence of a significant effect on levels of anxiety,33,43

depression,20,33,36,37,43 HRQoL,38–40,42,44 or distress.14 One study
reported evidence for a significant weak correlation between
age and distress at baseline assessment, indicating greater dis-
tress for younger patients; this relationship was not significant
at reassessment at 3 and 6 months,45 however there was a sub-
stantial degree of attrition between the three assessment
periods.

Marital Status

Two studies demonstrated that patients whoweremarried or in a
relationship reported significantly greater HRQoL than those sin-
gle42 or divorced.44 A further study demonstrated that married
patients experienced greater depression and lower anxiety than
nonmarried patients,35 however findings were not evidenced
statistically. A further 8 studies found no relationship between
marital status and anxiety,33,34,43 depression,33,34,37,43 HRQoL,34,39,40

or distress.41,45

Education

Patients with greater levels of formal education were found to re-
port significantly greater HRQoL in two studies than patients with
less education,40,41 yet no significant difference was present in a
further 3 studies.39,42,44 Greater previous education was also
found to relate significantly to reduced distress,33,41 but not
anxiety.33

Ethnicity

No effect of ethnicity was found for anxiety,33 distress,14 depres-
sion,33 or HRQoL.42 Litofsky et al demonstrated a significant role
of ethnicity for levels of physician-reported depression,20 al-
though findings were highly skewed by small numbers of non-
white participants.

Clinical Factors

Site and Laterality

The location of the tumor was included as an independent vari-
able in 13 studies. Significant findings included greater HRQoL
among patients with unilateral vs bilateral tumors,44 and tumors
located in the diencephalon or anterior right hemisphere com-
pared with other areas.40 Significantly greater depressive symp-
toms were reported for patients with left hemisphere tumors
than for those with right hemisphere involvement,46 and patients
with frontal tumors compared with other sites.36 Six further stud-
ies found no evidence for an effect of laterality on depression,36,37

HRQoL,38,42,47 or distress.45 Seven found no evidence for a signifi-
cant role of tumor site in predicting levels of anxiety,33 depres-
sion,20,33,37 HRQoL,34,39,42 or distress.45

Table 2. Validated measures used to quantify outcomes of interest in
studies selected for inclusion

Measure Times Used (n)a Outcomes Measured

BAI 1 Anxiety
BDI 3 Depression
DT 4 Distress
FACT-Br 4 HRQoL
FACT-G 1 HRQoL
FLIC 3 HRQoL
FP-QLI 2 HRQoL
FSQoLS 1 HRQoL
HADS 5 Depression; anxiety
HUS 1 HRQoL
LASA 2 HRQoL
MAS 1 Depression
MHS 1 HRQoL
mPHQ 2 Depression; anxiety
PAIS-SR 1 HRQoL
POMS-SF 3 Depression; anxiety
QLQ-BN20 2 HRQoL
QLQ-C30 2 HRQoL
SCID 1 Depression
SF-36 2 Depression; HRQoL
SNAS 1 HRQoL
SRDS 3 Depression
STAI 4 Anxiety
STAI-2 2 Anxiety

Abbreviations: BAI, Beck Anxiety Inventory; BDI, Beck Depression
Inventory; DT, Distress Thermometer; FACT-Br, Functional Assessment of
Cancer Therapy - Brain; FLIC, Functional Living Index - Cancer; FP-QLI,
Ferrans and Powers Quality of Life Index for Cancer; FSQoLS, Fox Simple
Quality of Life Scale; HADS, Hospital Anxiety and Depression Scale; HUS,
Hassles and Uplifts Scale; LASA, Linear analogue scale assessment;
MAS, Mood Assessment Scale; MHS, Miller Hope Scale; mPHQ, Modified
Patient Health Questionnaire; PAIS-SR, Psychosocial Adjustment to
Illness Scale - Self Report; POMS-SF, Profile of Mood States - Short Form;
QLQ-C30, Quality of Life Questionnaire for Cancer-30; QLQ-BN20, Quality
of Life Questionnaire for Cancer – Brain Cancer Module; SCID, Structured
Clinical Interview for DSM-IV Disorders; SF-36, Short Form (36) Health
Survey; SNAS, Sherbrooke Neuro-oncology Assessment Scale; SRDS,
Zung Self-Rating Depression Scale; STAI-1, State Trait Anxiety Inventory;
STAI-2, State Trait Anxiety Inventory-2.
aNumber of unique uses. If a study used one validated measure to quan-
tify multiple outcomes, the measure is counted for each use.
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tients were at a significantly higher risk of developing depression
than male patients in 1 study,33 and 5 studies concluded that sex
was not significantly related to anxiety or depression.20,34 – 37

HRQoL was found to be significantly greater in men than
women in one study, however only for patients with grade 3

tumors,38 and 5 further studies found no evidence of a significant
effect of patient sex on HRQoL.34,39–42 Keir et al found evidence
for a significantly greater level of distress in female patients,13

however this finding was not replicated in 2 further studies.14,41
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Twelve studies included age as an independent variable, with 11
finding no evidence of a significant effect on levels of anxiety,33,43

depression,20,33,36,37,43 HRQoL,38–40,42,44 or distress.14 One study
reported evidence for a significant weak correlation between
age and distress at baseline assessment, indicating greater dis-
tress for younger patients; this relationship was not significant
at reassessment at 3 and 6 months,45 however there was a sub-
stantial degree of attrition between the three assessment
periods.
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Two studies demonstrated that patients whoweremarried or in a
relationship reported significantly greater HRQoL than those sin-
gle42 or divorced.44 A further study demonstrated that married
patients experienced greater depression and lower anxiety than
nonmarried patients,35 however findings were not evidenced
statistically. A further 8 studies found no relationship between
marital status and anxiety,33,34,43 depression,33,34,37,43 HRQoL,34,39,40

or distress.41,45

Education

Patients with greater levels of formal education were found to re-
port significantly greater HRQoL in two studies than patients with
less education,40,41 yet no significant difference was present in a
further 3 studies.39,42,44 Greater previous education was also
found to relate significantly to reduced distress,33,41 but not
anxiety.33

Ethnicity

No effect of ethnicity was found for anxiety,33 distress,14 depres-
sion,33 or HRQoL.42 Litofsky et al demonstrated a significant role
of ethnicity for levels of physician-reported depression,20 al-
though findings were highly skewed by small numbers of non-
white participants.

Clinical Factors

Site and Laterality

The location of the tumor was included as an independent vari-
able in 13 studies. Significant findings included greater HRQoL
among patients with unilateral vs bilateral tumors,44 and tumors
located in the diencephalon or anterior right hemisphere com-
pared with other areas.40 Significantly greater depressive symp-
toms were reported for patients with left hemisphere tumors
than for those with right hemisphere involvement,46 and patients
with frontal tumors compared with other sites.36 Six further stud-
ies found no evidence for an effect of laterality on depression,36,37

HRQoL,38,42,47 or distress.45 Seven found no evidence for a signifi-
cant role of tumor site in predicting levels of anxiety,33 depres-
sion,20,33,37 HRQoL,34,39,42 or distress.45

Table 2. Validated measures used to quantify outcomes of interest in
studies selected for inclusion

Measure Times Used (n)a Outcomes Measured

BAI 1 Anxiety
BDI 3 Depression
DT 4 Distress
FACT-Br 4 HRQoL
FACT-G 1 HRQoL
FLIC 3 HRQoL
FP-QLI 2 HRQoL
FSQoLS 1 HRQoL
HADS 5 Depression; anxiety
HUS 1 HRQoL
LASA 2 HRQoL
MAS 1 Depression
MHS 1 HRQoL
mPHQ 2 Depression; anxiety
PAIS-SR 1 HRQoL
POMS-SF 3 Depression; anxiety
QLQ-BN20 2 HRQoL
QLQ-C30 2 HRQoL
SCID 1 Depression
SF-36 2 Depression; HRQoL
SNAS 1 HRQoL
SRDS 3 Depression
STAI 4 Anxiety
STAI-2 2 Anxiety

Abbreviations: BAI, Beck Anxiety Inventory; BDI, Beck Depression
Inventory; DT, Distress Thermometer; FACT-Br, Functional Assessment of
Cancer Therapy - Brain; FLIC, Functional Living Index - Cancer; FP-QLI,
Ferrans and Powers Quality of Life Index for Cancer; FSQoLS, Fox Simple
Quality of Life Scale; HADS, Hospital Anxiety and Depression Scale; HUS,
Hassles and Uplifts Scale; LASA, Linear analogue scale assessment;
MAS, Mood Assessment Scale; MHS, Miller Hope Scale; mPHQ, Modified
Patient Health Questionnaire; PAIS-SR, Psychosocial Adjustment to
Illness Scale - Self Report; POMS-SF, Profile of Mood States - Short Form;
QLQ-C30, Quality of Life Questionnaire for Cancer-30; QLQ-BN20, Quality
of Life Questionnaire for Cancer – Brain Cancer Module; SCID, Structured
Clinical Interview for DSM-IV Disorders; SF-36, Short Form (36) Health
Survey; SNAS, Sherbrooke Neuro-oncology Assessment Scale; SRDS,
Zung Self-Rating Depression Scale; STAI-1, State Trait Anxiety Inventory;
STAI-2, State Trait Anxiety Inventory-2.
aNumber of unique uses. If a study used one validated measure to quan-
tify multiple outcomes, the measure is counted for each use.
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Grade and Variant of Tumor

The role of tumor grade or type of PMBT was examined in 7 stud-
ies. Arnold et al reported that rates of depression and anxiety
were lower among patients with high-grade tumors than
among patients with low-grade tumors, however there was no
significant difference between grades 3 and 4.33 Rooney et al
identified no difference between tumor grade and rates of
depression37; a subsequent study found no evidence for differ-
ences in levels of patient-reported distress and tumor grade.45 Pa-
tients with grade 3 tumors in a study by Giovagnoli et al reported
significantly higher HRQoL than those with grade 4 tumors.34 Five
studies considered differences between patients with different
variants of PMBT, all finding no evidence for variation in levels of
depression,37 HRQoL,39,44 or distress.41,45

Tumor Volume

Four studies considered tumor volume as an independent vari-
able. Litofsky et al observed significantly higher rates of physician-
reported depression in high-grade glioma patients with “larger”
(not quantified) tumor volume and multifocal tumors.20 Three
further studies found no evidence for a significant relationship be-
tween volume and HRQoL42,46,48 or depression.46

Recurrence

No significant difference in rates of anxiety or depression was
identified by Arnold et al,33 whereas Osoba et al found that
HRQoLwas greater among patients recently diagnosed with high-
grade glioma than among patients with recurrent tumors.49

Time From Diagnosis

Five studies found no significant relationship between time from
diagnosis and HRQoL,44 anxiety,33,43 depression33,43 or dis-
tress.13,14 Porter et al evidenced that patients 3 to 7 months post-
diagnosis reported greater HRQoL than those over 7 months
postdiagnosis,42 but this was not significant on all HRQoL mea-
sures administered.

Treatment Factors

Three studies evidenced that patients receiving gross total resec-
tion reported greater HRQoL47,48,50 and reduced depression50 fol-
lowing surgery compared with patients receiving biopsy only.
Gross total resection was not found to be significantly associated
with postsurgery improvement in depression or HRQoL in 5 fur-
ther studies.20,37,39,40,42 Rooney et al reported partial evidence
for an effect of extent of resection on patient-reported distress,
as patients who received resections (extent not specified) report-
ed less distress than those receiving biopsy only at 6months post-
surgery, but not at 8 weeks or 3 months postsurgery.45 Neither
radiotherapy nor chemotherapy schedules were found to predict
differences in psychological or HRQoL outcomes in 2 studies.37,45

Reasonable evidence for a relationship between increased
depression and corticosteroid use was demonstrated in 2 studies
of patients with newly diagnosed brain tumors,20,37 and with
HRQoL in 1 study,47 A nonsignificant difference between cortico-
steroid use and patient-reported distress was demonstrated in
one study.45

Performance and Functional Status

Seven studies reported significant relationships between low Kar-
nofsky Performance Status (KPS) scores and greater depres-
sion,20,36,37 greater anxiety,51 and reduced HRQoL.39,40,47

Nonsignificant relationships were reported between KPS and
depression in 2 studies46,51 and HRQoL in 1 additional study.46

Functional impairment was included as a variable in 5
studies and was found to relate significantly to decreased
HRQoL10,40,41,49 and increased depression.10 Rooney et al report-
ed that functional impairment was not significantly related to
greater distress 8 weeks postsurgery, but was a significant corre-
late at reassessment 3 and 6 months later,37 suggesting an im-
pact of persistent impairment. No significant relationship
between functional impairment and distress was found in 1
study.41

Symptoms

Evidence for antiepileptic drug (AED) use was mixed. No signifi-
cant relationship was apparent between AED use and depression
in 1 study.37 Rooney et al found evidence for a significant rela-
tionship between AED use and greater distress shortly following
surgery,45 but not at reassessment 3 and 6 month postsurgery.
Brown et al reported that patients prescribed AEDs reported
greater HRQoL than those not,50 whereas Klein et al found no sig-
nificant difference between these groups.47 Seizures were not
found to relate to depression or distress.20,37,45

Impairments in self-reported cognitive functioning were found
to be related to increased depression10,20,35 and reduced
HRQoL.10,47 Cognitive impairment related significantly to de-
creased HRQoL39 and more depressive symptoms,37 but not dis-
tress.45 Confusion was not related to patient-reported global
HRQoL.49 Fatigue was significantly related to increased depres-
sion10 and poor HRQoL.10,50 Reduced sleep quality, daytime som-
nolence, and decreased physical activity were similarly
associated with significant impairments in HRQoL10,50 and great-
er depression.10,35

Litofsky et al reported that physician-reported depression was
significantly greater in high-grade glioma patients affected by
problems with consciousness, headache, personality changes,
papilledema, and progressive motor deficits, but the relationship
of depression to patient reports of dysphasia or sensory problems
were not significant.20 Changes in appearance and sexual dys-
function were also related to depression.35 Osoba et al observed
that a key predictor of reduced HRQoL was motor impairment,
whereas language deficits were not significantly related.49 Fox
et al found that pain was neither a significant correlate of depres-
sion nor HRQoL in patients with high-grade glioma.10 Distress did
not appear to be related to patients’ self-reports of neurological
symptoms in 3 studies.13,14,47

Mental Health Factors

History of Mental Health Difficulties

Three considered the impact of previous mental health problems
on the likelihood of developing difficulties postdiagnosis. Arnold
et al demonstrated that prior mental health problems signifi-
cantly predicted postdiagnostic depression and trended towards
significance for postdiagnostic anxiety,33 although in both cases
numbers of participants disclosing previous difficulties were
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small. Rooney et al also identified a greater level of current
depression in participants reporting previous depression.37 Infer-
ential support could not be provided by Kilbride et al due to their
small sample size, but descriptive analyses indicate greater levels
of postoperative depression among patients with a history of
mental health problems.43 In these 3 studies it was unclear as
to whether any participants reporting current depression or
anxiety were experiencing significant mental health problems im-
mediately before diagnosis, which would have persisted postop-
eratively, or whether prior experience of mental health problems
predisposed participants to mood disturbances precipitated by
diagnosis.

Depression

The relationship of current depression to HRQoL was examined in
4 studies, all providing evidence for a significant relationship be-
tween increased depression and decreased HRQoL.10,39,40,50 Roo-
ney et al reported that a diagnosis of major depressive disorder
was significantly related to patient-report distress at 8 weeks
and 3 months postsurgery, but not at 6 months.45

Anxiety

Relationships between current anxiety and HRQoL were investi-
gated in 2 studies, both reporting evidence of a significant corre-
lation between heightened anxiety and reduced HRQoL.39,40

Kaplan et al reported that specific worries about finances, physi-
cal deterioration and marital difficulties were significantly related
to greater patient-reported depression.35

Illness-Related Uncertainty

Using structural equation modeling to explore mediating factors
in a mixed sample of patients with varying grades of brain tumor,
Lin et al identified that increased illness-related uncertainty was
significantly related to increased anxiety and greater depres-
sion.51 Uncertainty was not investigated as an independent var-
iable in any other study.

Discussion
Our primary aimwas to systematically review evidence for factors
associated with HRQoL and psychological outcomes in adult pa-
tients with PMBT. A secondary, related aim was to assess the
quality of the evidence in this field and provide recommendations
to guide the ongoing research agenda.

Summary of Findings

In conducting this synthesis, we have tentatively identified impor-
tant factors that relate to patients’ HRQoL and psychological
functioning (Table 3). Where greater than two-thirds of studies
provided significant evidence for a factor, we have identified
this factor as potentially significant to patient functioning. Factors
for which less than one-third of studies provided significant
evidence were considered not significant. Where factors fall be-
tween these categories, or where factors have been investigated
in only 1 study, we have considered these inconclusive.

Evidence for an effect of demographic differences was mixed.
Although survival declines with age,22 variability in patient-

reported outcomes remained comparable between age groups.
One reason for this may be that patients’ resiliency increases
with age,52 possibly offsetting the toll of increased deterioration.
Where significant demographic differences were found, these
tended towards lower impairment in men,13,33,38 which may re-
flect greater resiliency or reduced tendency to report difficulties.33

Some evidence indicated a general trend towards greater func-
tioning in patients who were married, white, or from higher
educational backgrounds14,20,33,35,40–42,44; reliability of these as-
sociations is limited by substantial homogeneity within samples.

Findings concerning mental health variables were generally
consistent. A history of mental health problems was related to
the incidence of depression and poor HRQoL postdiagnosis; how-
ever, this was only considered by 3 studies, of which one study
could only provide descriptive support due to a small sample
size.33,37,43 Given the apparent importance of previous mental
health difficulties for patients with PMBT, it is necessary for further
research to consider this factor. The experience of current depres-
sion or anxiety was related to impaired patient-reported
HRQoL.10,39,40,45,50 Further research is necessary to determine
the extent to which postdiagnosis depression is a consequence
of illness-related metabolic or structural changes, or negative
psychological reactions to the disease.

The nature of the relationship between clinical factors and
HRQoL/psychological outcomes varied. Significant correlations
between tumor characteristics and HRQoL/psychological out-
comes appeared to be due to the uneven recruitment of part-
icipants across grades in study samples.33,34 Corticosteroid use
was found to be related to increased depression and lower
HRQoL.20,37,47 Recurrence appeared to be related to lower
HRQoL,49 but not anxiety or depression.13,14,33,43 Low perfor-
mance status and increased functional impairment were typi-
cally related to increased mental health problems and
reduced HRQoL,10,20,36,37,39,40,47,49 particularly as patients pro-
gress further in the disease trajectory. Relationships between
AED use and outcomes were inconclusive and were not suffi-
ciently differentiated from the impact of seizures; when report-
ed separately, seizure activity showed no significant relationship
with HRQoL or psychological functioning. With regards to specific
symptoms, conclusions are limited by lack of evidence, with
many only investigated in 1 study. Where more than 1 study pro-
vided evidence, HRQoL/ psychological outcomes were significantly
related to the experience of cognitive difficulties (both as formally
assessed and self-reported),10,20,35,37,39,47 fatigue,10,50,51 and
motor impairment.20,49

Quality of the Literature

The overall quality of the literature was generally moderate, with
substantial variability between studies. In general, the majority of
studies used validated psychometric tools to assess outcomes of
interest. However, as described in Table 2, a broad range of out-
comemeasures were used to assess similar constructs; for exam-
ple, we identified 12 separate measures of QoL/HRQoL. The
quality of the literature would be vastly improved, and allow for
comprehensive meta-analysis, if there were greater consistency
in the choice of outcome measures.

Our review aimed to focus exclusively on findings for patients
with histologically confirmed diagnoses of PMBT. The number of
relevant studies in which patients with PMBT were recruited
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Grade and Variant of Tumor

The role of tumor grade or type of PMBT was examined in 7 stud-
ies. Arnold et al reported that rates of depression and anxiety
were lower among patients with high-grade tumors than
among patients with low-grade tumors, however there was no
significant difference between grades 3 and 4.33 Rooney et al
identified no difference between tumor grade and rates of
depression37; a subsequent study found no evidence for differ-
ences in levels of patient-reported distress and tumor grade.45 Pa-
tients with grade 3 tumors in a study by Giovagnoli et al reported
significantly higher HRQoL than those with grade 4 tumors.34 Five
studies considered differences between patients with different
variants of PMBT, all finding no evidence for variation in levels of
depression,37 HRQoL,39,44 or distress.41,45

Tumor Volume

Four studies considered tumor volume as an independent vari-
able. Litofsky et al observed significantly higher rates of physician-
reported depression in high-grade glioma patients with “larger”
(not quantified) tumor volume and multifocal tumors.20 Three
further studies found no evidence for a significant relationship be-
tween volume and HRQoL42,46,48 or depression.46

Recurrence

No significant difference in rates of anxiety or depression was
identified by Arnold et al,33 whereas Osoba et al found that
HRQoLwas greater among patients recently diagnosed with high-
grade glioma than among patients with recurrent tumors.49

Time From Diagnosis

Five studies found no significant relationship between time from
diagnosis and HRQoL,44 anxiety,33,43 depression33,43 or dis-
tress.13,14 Porter et al evidenced that patients 3 to 7 months post-
diagnosis reported greater HRQoL than those over 7 months
postdiagnosis,42 but this was not significant on all HRQoL mea-
sures administered.

Treatment Factors

Three studies evidenced that patients receiving gross total resec-
tion reported greater HRQoL47,48,50 and reduced depression50 fol-
lowing surgery compared with patients receiving biopsy only.
Gross total resection was not found to be significantly associated
with postsurgery improvement in depression or HRQoL in 5 fur-
ther studies.20,37,39,40,42 Rooney et al reported partial evidence
for an effect of extent of resection on patient-reported distress,
as patients who received resections (extent not specified) report-
ed less distress than those receiving biopsy only at 6months post-
surgery, but not at 8 weeks or 3 months postsurgery.45 Neither
radiotherapy nor chemotherapy schedules were found to predict
differences in psychological or HRQoL outcomes in 2 studies.37,45

Reasonable evidence for a relationship between increased
depression and corticosteroid use was demonstrated in 2 studies
of patients with newly diagnosed brain tumors,20,37 and with
HRQoL in 1 study,47 A nonsignificant difference between cortico-
steroid use and patient-reported distress was demonstrated in
one study.45

Performance and Functional Status

Seven studies reported significant relationships between low Kar-
nofsky Performance Status (KPS) scores and greater depres-
sion,20,36,37 greater anxiety,51 and reduced HRQoL.39,40,47

Nonsignificant relationships were reported between KPS and
depression in 2 studies46,51 and HRQoL in 1 additional study.46

Functional impairment was included as a variable in 5
studies and was found to relate significantly to decreased
HRQoL10,40,41,49 and increased depression.10 Rooney et al report-
ed that functional impairment was not significantly related to
greater distress 8 weeks postsurgery, but was a significant corre-
late at reassessment 3 and 6 months later,37 suggesting an im-
pact of persistent impairment. No significant relationship
between functional impairment and distress was found in 1
study.41

Symptoms

Evidence for antiepileptic drug (AED) use was mixed. No signifi-
cant relationship was apparent between AED use and depression
in 1 study.37 Rooney et al found evidence for a significant rela-
tionship between AED use and greater distress shortly following
surgery,45 but not at reassessment 3 and 6 month postsurgery.
Brown et al reported that patients prescribed AEDs reported
greater HRQoL than those not,50 whereas Klein et al found no sig-
nificant difference between these groups.47 Seizures were not
found to relate to depression or distress.20,37,45

Impairments in self-reported cognitive functioning were found
to be related to increased depression10,20,35 and reduced
HRQoL.10,47 Cognitive impairment related significantly to de-
creased HRQoL39 and more depressive symptoms,37 but not dis-
tress.45 Confusion was not related to patient-reported global
HRQoL.49 Fatigue was significantly related to increased depres-
sion10 and poor HRQoL.10,50 Reduced sleep quality, daytime som-
nolence, and decreased physical activity were similarly
associated with significant impairments in HRQoL10,50 and great-
er depression.10,35

Litofsky et al reported that physician-reported depression was
significantly greater in high-grade glioma patients affected by
problems with consciousness, headache, personality changes,
papilledema, and progressive motor deficits, but the relationship
of depression to patient reports of dysphasia or sensory problems
were not significant.20 Changes in appearance and sexual dys-
function were also related to depression.35 Osoba et al observed
that a key predictor of reduced HRQoL was motor impairment,
whereas language deficits were not significantly related.49 Fox
et al found that pain was neither a significant correlate of depres-
sion nor HRQoL in patients with high-grade glioma.10 Distress did
not appear to be related to patients’ self-reports of neurological
symptoms in 3 studies.13,14,47

Mental Health Factors

History of Mental Health Difficulties

Three considered the impact of previous mental health problems
on the likelihood of developing difficulties postdiagnosis. Arnold
et al demonstrated that prior mental health problems signifi-
cantly predicted postdiagnostic depression and trended towards
significance for postdiagnostic anxiety,33 although in both cases
numbers of participants disclosing previous difficulties were
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small. Rooney et al also identified a greater level of current
depression in participants reporting previous depression.37 Infer-
ential support could not be provided by Kilbride et al due to their
small sample size, but descriptive analyses indicate greater levels
of postoperative depression among patients with a history of
mental health problems.43 In these 3 studies it was unclear as
to whether any participants reporting current depression or
anxiety were experiencing significant mental health problems im-
mediately before diagnosis, which would have persisted postop-
eratively, or whether prior experience of mental health problems
predisposed participants to mood disturbances precipitated by
diagnosis.

Depression

The relationship of current depression to HRQoL was examined in
4 studies, all providing evidence for a significant relationship be-
tween increased depression and decreased HRQoL.10,39,40,50 Roo-
ney et al reported that a diagnosis of major depressive disorder
was significantly related to patient-report distress at 8 weeks
and 3 months postsurgery, but not at 6 months.45

Anxiety

Relationships between current anxiety and HRQoL were investi-
gated in 2 studies, both reporting evidence of a significant corre-
lation between heightened anxiety and reduced HRQoL.39,40

Kaplan et al reported that specific worries about finances, physi-
cal deterioration and marital difficulties were significantly related
to greater patient-reported depression.35

Illness-Related Uncertainty

Using structural equation modeling to explore mediating factors
in a mixed sample of patients with varying grades of brain tumor,
Lin et al identified that increased illness-related uncertainty was
significantly related to increased anxiety and greater depres-
sion.51 Uncertainty was not investigated as an independent var-
iable in any other study.

Discussion
Our primary aimwas to systematically review evidence for factors
associated with HRQoL and psychological outcomes in adult pa-
tients with PMBT. A secondary, related aim was to assess the
quality of the evidence in this field and provide recommendations
to guide the ongoing research agenda.

Summary of Findings

In conducting this synthesis, we have tentatively identified impor-
tant factors that relate to patients’ HRQoL and psychological
functioning (Table 3). Where greater than two-thirds of studies
provided significant evidence for a factor, we have identified
this factor as potentially significant to patient functioning. Factors
for which less than one-third of studies provided significant
evidence were considered not significant. Where factors fall be-
tween these categories, or where factors have been investigated
in only 1 study, we have considered these inconclusive.

Evidence for an effect of demographic differences was mixed.
Although survival declines with age,22 variability in patient-

reported outcomes remained comparable between age groups.
One reason for this may be that patients’ resiliency increases
with age,52 possibly offsetting the toll of increased deterioration.
Where significant demographic differences were found, these
tended towards lower impairment in men,13,33,38 which may re-
flect greater resiliency or reduced tendency to report difficulties.33

Some evidence indicated a general trend towards greater func-
tioning in patients who were married, white, or from higher
educational backgrounds14,20,33,35,40–42,44; reliability of these as-
sociations is limited by substantial homogeneity within samples.

Findings concerning mental health variables were generally
consistent. A history of mental health problems was related to
the incidence of depression and poor HRQoL postdiagnosis; how-
ever, this was only considered by 3 studies, of which one study
could only provide descriptive support due to a small sample
size.33,37,43 Given the apparent importance of previous mental
health difficulties for patients with PMBT, it is necessary for further
research to consider this factor. The experience of current depres-
sion or anxiety was related to impaired patient-reported
HRQoL.10,39,40,45,50 Further research is necessary to determine
the extent to which postdiagnosis depression is a consequence
of illness-related metabolic or structural changes, or negative
psychological reactions to the disease.

The nature of the relationship between clinical factors and
HRQoL/psychological outcomes varied. Significant correlations
between tumor characteristics and HRQoL/psychological out-
comes appeared to be due to the uneven recruitment of part-
icipants across grades in study samples.33,34 Corticosteroid use
was found to be related to increased depression and lower
HRQoL.20,37,47 Recurrence appeared to be related to lower
HRQoL,49 but not anxiety or depression.13,14,33,43 Low perfor-
mance status and increased functional impairment were typi-
cally related to increased mental health problems and
reduced HRQoL,10,20,36,37,39,40,47,49 particularly as patients pro-
gress further in the disease trajectory. Relationships between
AED use and outcomes were inconclusive and were not suffi-
ciently differentiated from the impact of seizures; when report-
ed separately, seizure activity showed no significant relationship
with HRQoL or psychological functioning. With regards to specific
symptoms, conclusions are limited by lack of evidence, with
many only investigated in 1 study. Where more than 1 study pro-
vided evidence, HRQoL/ psychological outcomes were significantly
related to the experience of cognitive difficulties (both as formally
assessed and self-reported),10,20,35,37,39,47 fatigue,10,50,51 and
motor impairment.20,49

Quality of the Literature

The overall quality of the literature was generally moderate, with
substantial variability between studies. In general, the majority of
studies used validated psychometric tools to assess outcomes of
interest. However, as described in Table 2, a broad range of out-
comemeasures were used to assess similar constructs; for exam-
ple, we identified 12 separate measures of QoL/HRQoL. The
quality of the literature would be vastly improved, and allow for
comprehensive meta-analysis, if there were greater consistency
in the choice of outcome measures.

Our review aimed to focus exclusively on findings for patients
with histologically confirmed diagnoses of PMBT. The number of
relevant studies in which patients with PMBT were recruited
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exclusively was low (n¼ 14). By including studies in which at least
75% of participants recruited were diagnosed with PMBT (n¼ 7),
we broadened the scope of the review at the expense of some
specificity. Studies combining PMBT and other brain tumor diag-
noses compromise the methodological quality and validity of

these findings for patients with PMBT. As such, the 7 papers de-
scribing studies in which small numbers of patients with
non-PMBTdiagnoses were recruited received lower quality scores.
In all cases there was no clear rationale to justify why these pa-
tients were recruited.

Table 3. Summary of factors relating to HRQoL/psychological outcomes by degree of evidence

Factor Total Studies (n) Studies Reporting
Significant Relationship (n)

Studies Reporting
Mixed Evidence (n)

Evidence of significant negative relationships to outcomes
Current level of anxiety and worry 3 3 0
Current level of depression 5 4 1
Current level of functional impairment 5 4 1
Current level of motor impairment 2 2 0
Current use of corticosteroids 4 3 1
History of mental health problems 3 2a 0
Symptom: cognitive impairment 7 6 0
Symptom: fatigue 2 2 0

Evidence of significant positive relationships to outcomes
KPS 8 7 1

Evidence of no significant relationships to outcomes
Age 12 0 1
Current level of neurological function 3 0 0
Ethnicity 4 1 0
Marital status 11 1 1
Radiotherapy/chemotherapy schedules 2 0 0
Sex 13 2 1
Symptom: language problems 2 0 0
Symptom: seizures 3 0 0
Time from diagnosis 6 0 1
Tumor grade 7 1 0
Tumor site/laterality 13 3 1
Tumor volume 4 1 0

Inconclusive evidence of relationships to outcomes
Current use of AEDs 4 1 1
Extent of resection 9 3 1
Level of education 6 3 0
Recurrence 2 1 0

Evidence only available from one study
Changes in appearance 1 1 0
Current level of physical inactivity 1 1 0
Current level of sleep quality 1 1 0
Current level of illness-related uncertainty 1 1 0
Symptom: confusion 1 0 0
Symptom: daytime sleepiness 1 1 0
Symptom: headache 1 1 0
Symptom: loss of consciousness 1 1 0
Symptom: pain 1 0 0
Symptom: papilledema 1 1 0
Symptom: personality changes 1 1 0
Symptom: sensory problems 1 0 0
Symptom: sexual dysfunction 1 1 0

aOne additional study reported descriptive statistics only, indicating greater postdiagnostic mood difficulties in patients with previous mental health
difficulties.
Abbreviations: AED, antiepileptic drug; HRQoL, health-related quality of life; KPS, Karnofsky Performance Status.
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Themajority of authors did not demonstrate how their sample
represented the wider population of patients with brain tumors,
either by explicit statement or by similarity to published preva-
lence data.21 Most did not provide adequate justification for sam-
ple sizes and only 4 referenced a priori power calculations.
Furthermore, the majority of literature included in our review re-
ported correlations for cross-sectional data, reducing the strength
of this evidence. These limitations may be evident of the practi-
calities of conducting such research with critically ill patients,
where investigators cannot afford to be highly selective during
recruitment.53

Limitations of the Review

The wide range of methodologies and outcome measures included
in this review limits the robustness of conclusions and meta-
analysis was neither possible nor appropriate. We elected pragmat-
ically to not exclude studies on the basis of their methodological
quality; although nonewere of such low quality as to invalidate find-
ings, we acknowledge that the variance in quality can place undue
value on conclusions drawn. We have tried to minimize bias and re-
porting error in our conclusions by adhering to published guidance
on narrative synthesis.31

Although we used a quality assessment tool based on a previ-
ously validated checklist,29 our appraisal is not unimpeachable.
Our modifications to the Newcastle-Ottawa Scale, although com-
pliant with published recommendations,30 have not been validat-
ed independently. Although an independent assessment of a
subset of studies yielded adequate inter-rater reliability there
was significant variance between raters on some cases, diminish-
ing the validity of the individual quality scores ascribed. However,
we identified a number of methodological issues throughout the
literature overall that we consider valid, in spite of the limitations
to our appraisal, which we aim to address below.

Considerations for Further Research

Our review has identified a number of methodological weakness-
es in the current evidence base that limit our understanding of
patients’ HRQoL and psychological functioning following diagno-
sis of PMBT.

Exclusivity of Sample

Many studies identified during electronic database searches re-
ported findings for a unified group of “brain tumor patients,” con-
sisting of both patients with PMBT and those diagnosed with
low-grade brain tumors. The findings of studies which combined
diagnostic categories are limited, as prognoses, treatment op-
tions, and disability vary widely between low and high grades of
tumor.5 Although recruitment of both groups of patients has
value, further research should endeavor to clearly delineate
these groups in analysis.

Greater Consensus in Choice of Outcome Measures

The use of measures to assess identical or similar outcomes
significantly limited comparisons between studies. Although dif-
ferent measures of depression or HRQoL may present with rea-
sonable face validity, there can be subtle differences between
validated and widely used outcome measures in their

assessment of hypothesized contributing factors.54 As such, it is
possible that HRQoL or distress constructs vary significantly be-
tween instruments. Greater consensus in the choice of assess-
ment instruments assessing HRQoL/psychological outcomes,
guided by increased understanding of theoretical models under-
lying constructs of HRQoL, would lead to greater consistency in
the literature and allow for more-rigorous comparison. The prolif-
eration of studies within oncology using the Distress Thermome-
ter55 may herald a movement towards such standardization;
however, such rapid screening measures are criticized for their
questionable validity, limited specificity, and oversimplification
of a multifaceted patient experience.56

Attention to Mediating Factors

Although our review has demonstrated the complexity of factors
relating to psychological functioning and HRQoL, the reliance of
many studies on correlation limits our capacity to identify causal
and directional relationships between factors and outcomes. Four
studies included in the review used regression analyses to identify
discrete predictors of HRQoL/psychological outcomes35,37,39,45;
although increasing the predictive validity of the results, this
does not account sufficiently for causality or simultaneous contri-
butions of the myriad of patient and illness factors. Only 1 study
used structural equation modeling to observe the concurrent in-
teraction of variables mediating relationships between illness fac-
tors, psychological processes, and patient functioning.51 In order
to further our understanding of the patient experience of PMBT,
we recommend that further research designs should aim towards
mediation analysis, repeated sampling, or through treatment
investigations targeting processes of change, rather than causal
interpretation of findings from cross-sectional designs and
correlations.

Potential Implications for Clinical Practice

Promoting and maintaining patients’ HRQoL is central to clinical
guidance.24,25 Based on the findings of this review, we advocate
the following practice points:

(i) Clinicians should ask patients directly about whether they
have experienced mental health difficulties in the past and
whether they currently feel depressed or anxious, referring
patients for specialist support as appropriate.

(ii) Patients reporting difficulties with cognition, functional inde-
pendence, motor function, or fatigue should be monitored
closely, as they may more be more likely to experience
greater impairments to their HRQoL and psychological
functioning.

(iii) Patients prescribed corticosteroids should be advised of pos-
sible side effects relating to depression. Their mood should
be monitored for the duration of this medication.

Conclusions

Our review has identified tentative evidence for a range of clinical
and mental health factors that relate to HRQoL and psychological
functioning in patients with PMBT, which could be used to identify
individuals at risk and to enhance frameworks of supportive inter-
ventions. These findings are, however, limited by a number of
methodological flaws present throughout the literature. In
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does not account sufficiently for causality or simultaneous contri-
butions of the myriad of patient and illness factors. Only 1 study
used structural equation modeling to observe the concurrent in-
teraction of variables mediating relationships between illness fac-
tors, psychological processes, and patient functioning.51 In order
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investigations targeting processes of change, rather than causal
interpretation of findings from cross-sectional designs and
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Promoting and maintaining patients’ HRQoL is central to clinical
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order to advance this area of knowledge, the field would benefit
from greater consensus on the choice of outcome measures. In-
vestigators must also consider their research designs carefully, as
further cross-sectional, correlational evidence in this field is un-
likely advance our current understanding.
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