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Abstract

Background: One third of adults with cancer suffer from common mental disorders
in addition to their malignant disease. However, it is unknown whether this pro-
portion is the same in patients who have brain tumors and which factors modulate
the risk for psychiatric comorbidity.

Methods: In a multicenter study, patients with high-grade glioma at 13 neuro-
oncology clinics were enrolled consecutively and interviewed with the Structured
Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders (SCID)
to diagnose common mental disorders. Predictors of psychiatric comorbidity were
investigated using binary logistic regression.

Results: Six hundred ninety-one patients were interviewed. The proportion of pa-
tients who had mental disorders was 31% (95% confidence interval [Cl], 28%-35%).
There was evidence for an association of psychiatric comorbidity with the following
factors: younger age (odds ratio [OR], 1.9; 95% Cl, 1.1-3.4; p = .04), stable disease
versus complete remission (OR, 1.7; 95% Cl, 1.1-2.8; p = .04), lower income (OR,
1.7; 95% Cl, 1.0-2.8; p = .04), living alone (OR, 1.6; 95% Cl, 1.0-2.6; p = .05), fatigue
(OR, 1.6; 95% Cl, 1.1-2.4; p = .03), and impaired cognitive functioning (OR, 2.3; 95%
Cl, 1.5-3.6; p < .01). There was no evidence for independent effects of gender,
histology, affected lobe, time since diagnosis, or employment status.

Conclusions: Approximately one third of adult patients with high-grade glioma may
suffer from a clinically relevant common mental disorder, without notable disparity
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PSYCHIATRIC COMORBIDITY IN GLIOMA
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INTRODUCTION

Mental disorders are emotionally burdensome for patients and their
caregivers.2™> This applies both when psychiatric disorders are the
main disease and when they occur comorbid with a physical illness.”

Various meta-analyses®’ and studies worldwide® 'Y have
demonstrated that approximately one third of all patients who have
cancer suffer from common mental disorders in addition to their
malignant disease, which is not surprising given the existential crisis a
cancer diagnosis can cause. The term common mental disorders (or
common mental health disorders) refers to a group of disorders typi-
cally encountered in community and primary care settings,
comprising different types of depression and anxiety. Both cause
marked emotional distress and interfere with daily life but usually do
not affect insight as can occur in psychotic disorders.?%?! Most
people may be deeply disturbed to learn that their life span is ex-
pected to be shorter, their body functions altered, and their physical
appearance changed. This is especially true when the brain is
affected, which is a vital organ for all cognitive, emotional, and bodily
processes. Therefore, malignant tumors of the brain could be a
particular cause of psychological turbulence, leading to subclinical
mental health problems becoming clinical. Patients who have brain
tumors, especially those with high-grade glioma, not only face the
diagnosis itself but also suffer from various symptoms during their
disease trajectory, including focal neurologic deficits, fatigue, sei-
zures, and neurocognitive dysfunction.?2724

Despite this, in most epidemiological studies investigating the
frequency of common mental disorders among adult patients with
cancer, brain tumors are not mentioned at all or are subsumed under
other sites.107122526 The few studies reporting prevalence numbers
for adult patients with brain tumors using structured clinical in-
terviews (the gold standard) to evaluate mental health have had small

27-30 or assessed only one type of mental disorder, for

31-33

sample sizes
example, only major depression or only substance use disorders.
Nevertheless, they provide valuable information about patients'
mental health. Based on structured or semistructured clinical in-
terviews or on manual review of electronic medical records, major

27-30,32,34 and

depression was identified in 0%-28% of all patients,
alcohol use disorder was identified in 0%-4%.2%%% Other psychiatric
diagnoses have only been ascertained using gold-standard methods
in small studies, with samples of n = 26,2 n = 27,2 and n = 35,*°
respectively. Hence, the following numbers are relatively uncertain:

adjustment disorders were identified in 4%-11%,2273° generalized

between the genders. In particular, clinicians should pay attention to possible
comorbidities for cases in which patients exhibit compromised subjective cognitive
function, are younger than 50 years, maintain a state of stable disease, or live alone.

glioma, mental health, oncology, psycho-oncology, structured clinical interview, Structured
Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders (SCID)

28-30 and acute stress disorders in 11%-

anxiety disorders in 0%-4%,
19%,2230 whereas dysthymia and posttraumatic stress disorder
(PTSD) were not identified in any of the patients in these
studies.?8-%¢

The proportion of patients with any type of mental health dis-
order was 17%-38%.2873C Because these findings come from small
and often monocentric studies and include a mixture of brain tumor
diagnoses (e.g., meningioma, astrocytoma, glioblastoma, oligoden-
droglioma, medulloblastoma), it is important to obtain more precise
prevalence estimates for a range of mental health diagnoses among
patients with high-grade glioma from multiple hospitals, while
applying gold-standard methods to ascertain mental health.

We were also interested in factors that are associated with an
increased risk of common mental disorders in this group of patients.
Previous research involving the general population,?? patients with

14,25,35

cancer, and, in particular, patients diagnosed with brain tu-

28,31,34

mors suggested including the following variables as potential

predictors of common mental disorders: gender (men are more likely

to be diagnosed with alcohol dependence, women are more likely to

be diagnosed with any psychiatric disorder),'+17:21.28.36

21,28,37
s

younger

socioeconomic variables (unemployment,*#3>%¢ low in-
15,36,37)

age.
come,®>%” living alone , reduced performance status,?>>! time
since diagnosis (although the direction of change over time is un-
clear),®* decreased cognitive functioning,®* and fatigue.'* Regarding
clinical variables (histology, grade, stage, affected lobe, laterality, and
concurrent other somatic diseases), evidence to date is inconclusive,
with conflicting results.??2832:34353839  According to previous
studies, antineoplastic treatment (extent of resection, radiotherapy,
and chemotherapy) is not related to psychiatric comorbidity in pa-
tients with glioma.283440

Therefore, the objective of the current study was to investigate
the prevalence of and potential risk factors for common mental dis-

orders in adult patients with high-grade glioma.

METHODS
Design and setting

To answer our research questions, we used baseline data from a
multicenter, cluster-randomized clinical trial (DRKS00018079)
investigating the effect of two types of screening for psychosocial
care needs on the subsequent use of such services among patients
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with high-grade glioma. Participants were enrolled at 13 neuro-
oncology clinics in Germany and were followed up for 3 months. Data
collection commenced on September 27, 2019, and ended on April
14, 2023. This report was prepared according to the STROBE
checklist (Strengthening the Reporting of Observational Studies in
Epidemiology; University of Bern Institute of Social and Preventive
Medicine). Ethical approval was granted by the responsible Ethics
Review Board of the Medical Association of Rhineland-Palatinate
under 837.170-17(11013).

Patients

In all centers, patients were included consecutively during their
regular visits to the clinic. Eligible patients had to have a histologi-
cally confirmed diagnosis of high-grade glioma, to be aged 18 years or
older, and to be legally competent and able to consent. Patients were
excluded when they did not provide written informed consent to
participate in this study after being informed verbally and in writing
about it.

Measures
Structured clinical interview

Common mental disorders were ascertained with the clinician
version of the Structured Clinical Interview for the Diagnostic and
Statistical Manual of Mental Disorders (SCID),** which is considered to
be a gold-standard instrument for such purposes.*>#® This instru-
ment has shown an inter-rater reliability from k = 0.81%* to k =
0.95%* in cancer studies and good criterion validity.*> We used the
validated German translation.*® The interview operates on the
principle that each disorder is first screened for with specific ques-
tions and, in the event of affirmative responses, further questions are
posed until all criteria for a diagnosis are checked. In our study, the
rule applied that, if it was unclear whether all criteria were fully met,
no psychiatric diagnosis was given.

The interviews were scheduled after the patients had been
enrolled and had talked to the physician once. The following parts of
the SCID were used: major depressive episode, persistent depressive
disorder, PTSD, generalized anxiety disorder, alcohol use disorder, and
adjustment disorder. To keep the burden for participants as low as
possible, only screening questions were used for panic disorder,
agoraphobia, social anxiety disorder, specific phobia, social phobia,
nonalcohol substance use disorder, and sleep disorders. This approach
was chosen because we feared that participants would decline being
interviewed if it became too time-consuming or too burdensome, given
the fragile state they might be in. The SCID took on average 17 minutes
to complete in our study (ranging from 1 to 68 minutes).

Interviewers from each site participated in an initial full-day
training session conducted by a senior researcher from Mainz Uni-

versity (S.S.) who is a licensed psychotherapist and has extensive

experience using the SCID in her studies.'*84247 Thjs initial training

was followed by monthly review sessions with all sites.

Clinical variables

For each participant, a fully trained medical doctor ascertained the
histology and World Health Organization (WHO) glioma grade (oli-
godendroglioma central nervous system [CNS] WHO grade 3, as-
trocytoma CNS WHO grade 3, glioblastoma CNS WHO grade 4,
oligoastrocytoma not otherwise specified WHO grade 3%%), the time
since first diagnosis of glioma, the current stage of disease according
to RANO (the Response Assessment in Neuro-Oncology, with infor-
mation about complete remission, partial remission, stable disease, or
progressive disease), affected cerebral lobe(s) (frontal, parietal,
temporal, or occipital), the status of the disease (primary vs. recur-
rent), and the Karnofsky performance score.*’

Somatic comorbidity was ascertained by trained study personnel
after the SCID interview. The following diseases were assessed: other
cancers, high blood pressure, diabetes, cardiovascular diseases,
rheumatism, pain, diseases of the musculoskeletal system, diseases of
the sensory organs, neurologic diseases, and other chronic or severe
diseases. The exact name of the disease was also written down.
When any of these conditions was present, it was considered to be a

somatic comorbidity.

Demographic and socioeconomic variables

The study nurses documented the gender (man, woman, diverse) and
age of the patients at the time of study entry. In addition, the partici-
pants completed a questionnaire in which they provided information
about their employment status (employed, self-employed, unem-
ployed, retired, in training, or homemaker), household income, the
number of adults and children living in the household, marital status,
and cohabitation (with partner, changing partners, or without partner).

Subjective functional impairment and quality of life

Participants completed the European Organization for Research and
Treatment of Cancer (EORTC) core quality-of-life instrument, the
EORTC QLQ-C30,°° before the consultation with the physician. We
used its cognitive functioning scale to determine the level of sub-
jective cognitive impairment as well as its fatigue scale to measure
aspects of quality of life known to be related to mental health.

Cronbach a values of the scales were 0.75 and 0.86, respectively.

Statistical analysis

To explore possible selection bias, the age, gender, and tumor grade

of participants and nonparticipants were compared. Subsequently,
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based on the threshold for clinical importance (TCI) developed by
Giesinger and colleagues,®! cognitive functioning and fatigue were
dichotomized according whether an impairment was clinically rele-
vant or not. The TCls had been established based on patient in-
terviews; they were asked to anchor the EORTC QLQ-C30 score on
whether they had limitations in their daily life, needed help, and had
worries. The TCI for cognitive functioning is 75 (scores below this TCI
indicate clinically important problems), and, for fatigue, it is 39
(scores above the TCl indicate clinically important problems).

The proportion of patients with common mental disorders among
the entire sample and per predictor variable was calculated.
Furthermore, the frequency of each mental disorder and the sum of
all disorders were computed.

In univariate and multivariate binary logistic regression analyses,
we investigated potential predictors of psychiatric comorbidity in
general (at least one common mental disorder vs. none) and of each
mental health disorder separately. All potential predictors were
defined before beginning modeling based on the literature and the
expertise of the involved clinicians. No deliberate selection proced-
ure was used.

The same set of variables was used to examine associations with
each mental health condition separately. This approach was not guided
by specific hypotheses because, except for depression, not enough
literature was available to define any. Therefore, we present no p
values for these effect estimates and report only confidence intervals.

Multicollinearity was checked a priori using the variance inflation
factor. The data analysis was performed using STATA (Stata Statis-
tical Software, release 16; StataCorp LP).

RESULTS
Participant flow

During the study period, 1568 patients with glioma attended the
clinics and were screened for this study. Of them, 1387 were eligible
(for details, see Figure 1), 763 participated, 702 agreed to be inter-
viewed, and 691 (50% of all eligible; 91% of all participants) could be
interviewed with the SCID.

The eligible nonparticipants were on average 4 years older and
were slightly more frequently diagnosed with glioblastoma
(67% vs. 61%) than the participants. Regarding gender, there were
no statistically significant differences between participants and

nonparticipants.

Sample characteristics

The 691 interviewed patients were on average aged 52 years (range,
19-86 years), and 57% were men (Table 1). The largest group (n =
411; 59%) had been diagnosed with glioblastoma CNS WHO grade 4,
followed by astrocytoma CNS WHO grade 3 (n = 173; 25%), and
oligodendroglioma CNS WHO grade 3 (n = 89; 13%).

Patients screened
n=1568

Excluded (n=181)
- No high-grade glioma: n=142
- Age < 18 years: n=0
- Not legally competent: n=16
- No common language and no
interpreter available: n=23

Patients eligible
n=1387 (88% of screened)

Not participated (n=624)
- No time: n=90
- Too distressed: n=125
- No interest: n=16
- Missed: n=97
- Other reasons: n=117

Patients participated
n=763 (55% of eligible)

Withdrawal (n=61)
- Before consultation: n=4
- After consultation: n=57

Patients agreed to be interviewed
n=702 (92% of participated)

No SCID possible (n=11)

Patients interviewed
n=691 (98% of agreed)

FIGURE 1 Patient flow through the study. SCID indicates the
Structured Clinical Interview for the Diagnostic and Statistical
Manual of Mental Disorders.

Frequency of mental disorders

Overall, 217 of the interviewed patients (31%; 95% Cl, 28%-35%)
were diagnosed with at least one common mental disorder. The
number of diagnoses per patient ranged from zero to four. Among
those with a mental health condition, the average number of di-
agnoses was 1.2 (mode, 1.0).

Major depressive episode was diagnosed in 40 participants (6%),
persistent depressive disorder was diagnosed in 57 (8%), PTSD was
diagnosed in 68 (10%), generalized anxiety disorder was diagnosed in
50 (7%), alcohol use disorder was diagnosed in eight (1%), and
adjustment disorder was diagnosed in 29 (4%).

Another 104 patients were positively screened for other mental
health conditions, resulting in an overall prevalence of 46%. Based on
the screening questions, the proportion of the additional conditions
in the entire sample were: panic disorder (n = 67; 10%), agoraphobia
(n = 31; 5%), social phobia (n = 19; 3%), specific phobias (n = 43; 6%),
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SINGER ET AL 5
TABLE 1 Characteristics of participating patients, n = 691.
No. (%)
Without CMD? With CMD? Total®
Total in sample 474 (69) 217 (31) 691 (100)
Gender Man 281 (71) 115 (29) 396 (57)
Woman 192 (65) 102 (35) 294 (43)
Diverse 1 (100) 0 (0) 1(0)
Age, years <50 180 (65) 95 (35) 275 (40)
50-64 185 (68) 87 (32) 272 (39)
>65 109 (76) 35 (24) 144 (21)
Histology Oligodendroglioma 67 (75) 22 (25) 89 (13)
Oligoastrocytoma 11 (73) 4 (27) 15 (2)
Anaplastic astrocytoma 108 (62) 65 (38) 173 (25)
Glioblastoma 285 (69) 126 (31) 411 (59)
Other 3 (100) 0 (0) 3(0)
RANO Complete remission 98 (74) 34 (26) 132 (19)
Partial remission 53 (77) 16 (23) 69 (10)
Stable disease 252 (64) 141 (36) 393 (57)
Progressive disease 66 (72) 26 (28) 92 (13)
Unknown 5 (100) 0 (0) 5(1)
Status of disease Primary 330 (68) 156 (32) 486 (70)
Recurrent 141 (71) 59 (30) 200 (29)
Unknown 3 (60) 2 (40) 5(1)
Lobe Frontal 171 (67) 83 (33) 254 (37)
Parietal 72 (76) 23 (24) 95 (14)
Temporal 100 (65) 54 (35) 154 (22)
Occipital 21 (72) 8 (28) 29 (4)
Other 102 (69) 46 (31) 148 (21)
Unknown 8 (73) 3(27) 11 (2)
Laterality Right 212 (70) 91 (30) 303 (44)
Left 240 (68) 115 (32) 355 (51)
Both 16 (67) 8 (33) 24 (3)
Unknown 6 (67) 3(33) 9 (1)
KPS >70 403 (71) 165 (29) 568 (82)
<70 70 (58) 51 (42) 121 (18)
Unknown 1 (50) 1 (50) 2 (0)
Time since first diagnosis, months Mean + SD 39 + 52 38 +£ 51 39 + 52
Other diseases No other somatic disease 276 (69) 122 (31) 398 (58)
Comorbid somatic disease 197 (67) 95 (33) 292 (42)
Unknown 1 (100) 0 (0) 1 (0)
Employment Unemployed/homemaker 53 (64) 30 (36) 83 (12)
Employed/retired/in training 384 (71) 155 (29) 539 (78)
Unknown 37 (54) 32 (46) 69 (10)

(Continues)
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TABLE 1 (Continued)

No. (%)
Without CMD? With CMD? Total®
Income pp/month <€500 8 (67) 4 (33) 12 (2)
€500-€999 38 (62) 23 (38) 61 (9)
€1000-€1499 56 (56) 44 (44) 100 (14)
>€1500 264 (70) 113 (30) 377 (55)
Unknown 108 (77) 33(23) 141 (20)
Parenthood Has no underage children 324 (67) 157 (33) 481 (70)
Has underage children 139 (73) 52 (27) 191 (28)
Unknown 11 (58) 8 (42) 19 (3)
Lives alone No 405 (70) 173 (30) 578 (84)
Yes 60 (59) 42 (41) 102 (15)
Unknown 9 (82) 2 (18) 11 (2)
Fatigue No important problems 227 (78) 65 (22) 292 (42)
Important problems 242 (62) 150 (38) 392 (57)
Unknown 5(71) 2 (29) 7 (1)
Cognitive functioning No important problems 208 (81) 48 (19) 256 (37)
Important problems 264 (61) 169 (39) 433 (63)
Unknown 2 (100) 0 (0) 2 (0)

Note: Values are absolute numbers (percentages) unless stated otherwise. Diagnoses are according to the World Health Organization 2016

classification.

Abbreviations: CMD, common mental disorder; KPS, Karnofsky performance score; RANO, Response Assessment in Neuro-Oncology; pp/month, per

person per month; SD, standard deviation.
2Row percentages.
PColumn percentages.

insomnia (n = 88; 13%), hypersomnolence (nh = 120; 17%), and non-

alcohol substance use disorder (n = 4; 1%).

Predictors of psychiatric comorbidity

Because the mean variance inflation factor was 1.2, there was no
indication that multicollinearity was a relevant problem. Therefore,
all of the prespecified predictor variables were jointly modeled in
the regression analysis. The results (Table 2) indicated that pa-
tients younger than 50 years were 1.9 times more likely to
develop a common mental disorder than patients aged 65 years or
older (95% Cl, 1.1-3.4; p = .04). Patients with stable disease had
1.7 times the odds of being diagnosed with a mental disorder than
patients in complete remission (95% Cl, 1.1-2.8; p = .04). Those
with an equivalent income of €1000-€1499 per month, compared
with >€1500 per month, also had higher odds of being diagnosed
with a mental disorder (OR, 1.7; 95% ClI, 1.0-2.8; p = .04). Living

alone was associated with increased odds of mental diseases (OR,

1.6; 95% ClI, 1.0-2.6; p = .05). Finally, poor quality of life in terms
of fatigue (OR, 1.6; 95% Cl, 1.1-2.4; p = .03) and impaired self-
reported cognitive functioning (OR, 2.3; 95% Cl, 1.5-3.6; p <
.01) were also associated with a higher likelihood of mental dis-
orders. There were only small differences between univariate and
multivariate analyses, indicating that confounding played a minor
role.

Predictors of specific mental health conditions

Several variables were specifically associated with certain diagnoses.
A major depression episode was more likely in patients who had a
Karnofsky performance score <70 (OR, 4.2; 95% Cl, 1.8-9.9), severe
fatigue (OR, 10.1; 95% Cl, 2.2-46.7), and impaired self-reported
cognitive functioning (OR, 3.8; 95% Cl, 1.1-13.8).

The odds of persistent depressive disorders were increased in
patients who had anaplastic astrocytoma (OR, 2.9; 95% Cl, 1.4-6.1),
somatic comorbidity (OR, 2.0; 95% ClI, 1.1-3.7), lower equivalent
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SINGER ET AL 7
TABLE 2 Predictors of comorbid mental disorders in patients with high-grade glioma.
Univariate Multivariate
OR 95% ClI p OR 95% ClI p
Gender Woman 13 0.9-1.8 11 12 0.9-1.8 .25
Age, years <50 1.6 1.0-2.6 .03? 1.9 1.1-34 .04
50-64 15 0.9-2.3 .10 14 0.8-2.5 .18
>65 Base Base
Histology Oligodendroglioma 0.7 0.4-1.3 27 0.8 0.4-14 .38
Oligoastrocytoma 0.8 0.3-2.6 74 1.2 0.3-4.1 .82
Anaplastic astrocytoma 14 0.9-2.0 .10 14 0.9-2.3 .16
Glioblastoma Base Base
RANO Complete remission Base Base
Partial remission 0.9 0.4-1.7 .69 0.8 0.4-1.7 .52
Stable disease 1.6 1.0-25 .03? 17 1.1-28 .04°
Progressive disease 1.1 0.6-2.1 .68 1.0 0.5-21 .93
Status of disease Recurrent vs. primary 0.9 0.6-1.3 46 0.8 0.5-1.3 .34
Lobe Frontal vs. all other 1.3 0.9-1.8 .16 13 0.9-1.9 .14
KPS <70 1.8 1.2-2.7 .01* 1.6 1.0-2.6 .06%
Time since diagnosis, months 1.0 1.0-10 .85 1.0 1.0-10 .94
Other diseases Somatic comorbidity 1.1 0.0-0.8 .60 11 0.8-1.6 .53
Employment Unemployed or homemaker 1.4 0.9-2.3 17 1.1 0.6-1.8 .84
Income, € <500 12 0.3-4.0 .80 0.7 0.2-3.0 .65
500-999 14 0.8-2.5 .23 12 0.6-2.2 .62
1000-1499 1.8 1.2-2.9 .01° 17 1.0-2.8 .04°
>1500 Base Base
Parenthood Has underage children 0.8 0.5-1.1 17 0.7 0.4-1.0 .07
Cohabitation Lives alone 16 1.1-25 .03? 16 1.0-2.6 .05?
Self-reported fatigue Important problems 22 1.5-3.1 <.01° 1.6 1.1-24 .03?
Self-reported cognitive functioning Important problems 2.8 1.9-4.0 <.01? 2.3 1.5-3.6 <.01°

Note: A new classification was introduced in 2021, but because our study started in 2019, most of the histologic diagnoses refer to the previous fourth
classification. This is relevant because some astrocytomas are now classified as glioblastomas and some glioblastomas are classified as central nervous

system astrocytomas, World Health Organization grade 4.

Abbreviations: Cl, confidence interval; KPS, Karnofsky performance score; OR, odds ratio; RANO, Response Assessment in Neuro-Oncology.

*These values had ORs >1.5.

income (OR, 2.2; 95% Cl, 1.0-4.7), and impaired self-reported
cognitive functioning (OR, 2.1; 95% Cl, 1.0-4.4.).

There was an indication that PTSD was more frequent in patients
younger than 50 years (OR, 4.3; 95% Cl, 1.6-12.1) and less frequent
in patients with recurrent disease (OR, 0.5; 95% Cl, 0.2-1.0).

Generalized anxiety disorders are probably more common in
women (OR, 1.8; 95% ClI, 1.0-3.3), and adjustment disorders are
more common in patients with lower income (OR, 2.7; 95% Cl,
1.1.-7.0).

Because of the low number of diagnoses (n = 8), we did not

calculate a separate regression model for alcohol use disorders.

DISCUSSION

In this multicenter study of adult patients with high-grade glioma,
common mental disorders were present in one third (31%) of the
participants. This proportion is similar to the 38% reported by Goebel
et al.?? and higher than the 17% and 19% reported in our own pre-

vious work, 8¢

although the current study was much larger and thus
able to obtain more precise estimates of the frequency of psychiatric
comorbidity in patients with glioma. The 95% CI for this proportion
spans from 28% to 35%. Because we did not conduct the complete

SCID, and thereby did not assess all mental health conditions fully,
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the true proportion of common mental disorders might be even
higher.

The most frequent diagnosis was PTSD at 10%. To put these
numbers into context, in Germany, the 12-month prevalence of PTSD
was 2% in an interview-based study with 5303 participants.’?
Depression, persistent depressive disorder, and major depression
combined occurred in 14% of patients with glioma (in Germany, 9%),
generalized anxiety disorder occurred in 7% (in Germany, 2%),
alcohol use disorder occurred in 1% (in Germany, 2%), and adjust-
ment disorder occurred in 4% (in Germany, not assessed).

Compared with other cancer groups, the proportion of patients
with common mental disorders is similar. Meta-analyses®? and large,
multicenter studies using gold-standard diagnostic toolst%121419:30
consistently indicate that approximately 30% of all patients with
cancer suffer from at least one common mental disorder.

In contrast to other studies,®* our findings indicated a higher
prevalence of mental disorders among young patients who have gli-
oma compared with their older counterparts. A plausible rationale for
this inconsistency may stem from the finding that a majority of the
studies aggregated in the comprehensive review conducted by Roo-
ney et al. predominantly used questionnaires for the detection of
mental health issues, foregoing the use of thorough clinical in-
terviews. However, neither of the interview-based studies®>%? indi-
cated any association of age and comorbidity. Results from the
general population in the United Kingdom?! suggest that the pro-
portion of common mental disorders increases up to the age of 50
years in women and 60 years in men, and then decreases. This is in
line with our findings.

Another discrepancy in existing data is the missing association
between the location of the lesion in the frontal lobe and psychiatric
comorbidity in general or with any specific mental health disorder in
particular. This is in contradiction to the findings of Wellisch et al.,*
who identified it as a strong predictor of depression. However,
Rooney et al.3! did not find that depression was more frequent in
patients with an affected frontal lobe. This, in turn, is in line with our
findings. Both Rooney et al.*! as well as our observations revealed an
association between poor physical and cognitive functioning and an
increased likelihood of mental disorders, especially that of major
depression.

Another risk factor for poor mental health that emerged from
our study was low income—or, vice versa, poor mental health as a
risk factor for low income. It is well known that financial hardship is

53-56 yet it is unfortunately

related to various health conditions,
often overlooked in clinical practice. One reason for this oversight
could be that talking about money is taboo for some patients and
possibly also for clinicians. Especially when there are financial
problems, patients might feel ashamed and fear stigmatization. This
calls for better communication about such topics and the involve-
ment of social services in clinical care. Related to this, patients who
live alone may also be at increased risk of mental disorders,
particularly depression, because they lack the social support that
could potentially mitigate social challenges and alleviate emotional

distress.1>3637

Knowing the potential predictors of comorbid mental disorders
in patients with high-grade glioma may help to ascertain which pa-
tients should be offered specialized services, in addition to inquiring
about their emotional well-being and psychosocial support needs.>” It
should be noted that men and women in our study did not sub-
stantially differ regarding their mental health (with the exception of
generalized anxiety disorder, which was more frequent in women,
but the statistical certainty for this finding was rather low). This is
important because men are known to be less often informed about
psychosocial services although they have the same level of support
needs as women.*34>8 Clinicians should look out for signs of mental
health problems irrespective of gender and forward the patients to
mental health specialists if needed. Especially men may need an
active approach in this respect.>%¢°

When interpreting the results of this study, the cross-sectional
design should be kept in mind, which precludes any possibility of
causal inference. Another limitation is that the proportion of patients
who were eligible but did not participate was relatively high at 45%.
This raises the question whether our sample is representative for the
population of patients with high-grade gliomas. Based on cancer
registry data, the distribution of gender (the proportion of men is
57% in our sample and 55% in the combined data set for Germany;
www.krebsdaten.de, August 2, 2024) and of age is representative in
our sample; this finding is backed by the comparison of participants
versus nonparticipants. However, this does not preclude selection
bias if nonparticipation is associated with mental health, which is not
assessed in the registries and thus cannot be compared. Among the
reasons for nonparticipation, being too distressed was the most
frequent one. This indicates that our results are probably biased
toward zero, which means that the proportion of patients with
common mental disorders is likely even higher than what we
observed in our data. Another limitation is that we were not able to
obtain participants' family histories, which could be related to their
mental health. Moreover, to keep the case report forms manageable,
we had to reduce the number of variables; therefore, we did not
document whether the patients were prescribed dexamethasone or
anticonvulsant medication, which are clinically useful but could affect
mental health as well.3? Finally, the interviews were conducted by
study nurses, not by psychiatrists or psychologists. Although the
nurses had been carefully trained and supervised throughout the
study, it is still possible that misclassifications in either direction
occurred, leading to more imprecise effect estimates.

Furthermore, cognitive functioning was assessed with only two
questions from a self-report instrument. Although the internal con-
sistency was high, it is still a limitation that we could not assess
cognitive functioning in more detail. It is possible that patients with
severe cognitive problems in particular would not even complete
such a questionnaire. As for some mental disorders, for example,
major depression, impaired cognition is a criterion of the disease it-
self (e.g., attention problems or an inability to decide), and our find-
ings might be biased towards zero in this regard, too.

Another potential shortcoming is that we were unable to

include isocitrate dehydrogenase (IDH)®' mutation status in our
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analyses because of limited resources. Although no differences in
mental health have been observed between patients who have a
diagnosis of glioma with IDH mutation and glioma with wild-type
IDH to date,%? other studies have found that IDH status is asso-
ciated with age and fatigue.® Because both variables might be
associated with the occurrence of common mental disorders,
thereby establishing an indirect link between mutation status and
mental health, it may be worthwhile exploring their relations in
future studies.

An advantage of our methodology was the capacity to conduct
gold-standard clinical interviews with a high number of patients,
resulting in well powered analyses, except for alcohol use disorders.
For this disorder category, the prevalence within the sample was
insufficient to permit reliable computations regarding clinical asso-
ciations with other variables.

A strength of the interview-based diagnostic approach is that the
full clinical picture can be taken into account. If prevalence data are
based on (often very short) self-report measures, the sensitivity and
specificity are limited. For example, the Hospital Anxiety and
Depression Scale, a commonly used questionnaire to measure
distress in patients who have cancer, exhibits a pooled sensitivity of
73% when screening for any ill mental health, according to a meta-
analysis that included 50 studies.®* Similar results can be found for
other self-report instruments.®® This means that about three quarter
of the ill patients are correctly identified as ill—but one quarter are
not. Conversely, the positive predictive value, i.e., the proportion of
true positives among all positives, can be low, especially in commu-
nity samples.®®

Self-report measures usually assess mental health dimensionally.
The frequency of mental health disorders is then estimated using
certain thresholds. By this, subclinical ill health can be counted as a
disorder, which usually leads to an overestimation of prevalent dis-
orders. For example, the Beck Depression Inventory, a commonly
used screening instrument for depression, identified depression in an
average of 39% of patients with glioma,®* which is much higher than
the numbers found in our study (14%) or in other interview-based
studies (15%).%*

Another strength of our study is the large number of enrolled
patients who also came from different hospitals. This enabled us to
perform detailed analyses and yet the statistical certainty of the ef-
fect estimates is relatively high. Comparable studies to date have had
significantly smaller sample sizes.?8-%°

In summary, about one third of adult patients with high-grade
glioma may suffer from a clinically relevant common mental disor-
der, without notable disparity between men and women. In partic-
ular, clinicians should pay attention to possible comorbidities for
cases in which patients endorse subjective cognitive complaints, are
younger than 50 years, maintain a state of stable disease (compared
with a complete remission), and live alone. To be better able to
identify patients at increased risk and to provide adequate care, we
advise clinicians to undergo comprehensive training in psycho-
oncology and seek supervision, particularly when treating patients

who have complex psychiatric comorbidity. In addition, the

implementation of routine screening for psychosocial distress is
advisable and indeed is required in many national guidelines.®”:%®
When doing so, one needs to ensure that the screening methods
applied are adequate for patients with brain tumors to obtain valid
results.®”’° They may not be able to complete a self-report ques-
tionnaire because of cognitive problems. Therefore, asking structured
questions during the physician-patient consultation can be a viable
alternative.”%”2 But clinicians should be aware that screening is only
that—just screening. If scores are increased, patients must undergo
further diagnostic procedures and potentially be forwarded to mental

health specialists.
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