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Abstract
Background Fear of progression (FoP) is frequent in patients with cancer and of high clinical relevance. Despite the often
devastating prognosis of brain cancer, FoP has not yet been assessed in neurooncological patients.
Objective The aim of this study was thus the assessment of FoP and its clinical correlates.
Methods In an ambulatory setting, 42 patients with a primary brain tumour completed the Fear of Progression questionnaire FoP-
Q-12. Clinical correlates of FoP were assessed via a variety of measures, including patients’ physical state (Karnofsky
Performance Status, KPS), cancer-related psychosocial distress (Distress Thermometer, DT), anxiety (General Anxiety
Disorder Scale, GAD-7), depression (Patient Health Questionnaire, PHQ-9), Quality of Life (Short Form Health Survey, SF-
8), and unmet supportive care needs (Supportive Care Needs Survey, SCNS).
Results Eighteen patients (42%) suffered from high FoP (i.e. scored ≥ 34 in the FoP-Q-12). According to the 12 items of the FoP-
Q-12, the greatest fears were worrying about what would happen to their family and being afraid of severemedical treatments. No
sociodemographic variables (e.g. age, gender) or medical tumour characteristics (e.g. tumour malignancy, first or recurrent
tumour) were related to FoP. Patients with more severe physical symptoms reported higher FoP. Patients with higher FoP were
more anxious, more depressed, reported lower Quality of Life, and suffered from more unmet supportive care needs.
Conclusion Our results demonstrate that FoP is frequent and of high clinical relevance for neurooncological patients. Its assess-
ment is not sufficiently covered by instruments for assessment of other areas of psychological morbidity (e.g. general anxiety).
Moreover, FoP cannot be predicted by objective characteristics of the patients and disease. Thus, the routine screening for FoP is
recommended in neurooncological patients. Clinicians should bear in mind that patients with high FoP are likely to suffer from
high emotional distress and unmet supportive care needs and initiate treatment accordingly.
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Introduction

Brain tumours are a heterogeneous group of neoplasms within
the brain. Primary brain tumours originate from cells within
the brain and rank among the most deadly forms of cancer,
affecting approximately 10.82 in 100,000 people [1]. Patients

diagnosed with a brain tumour face a multitude of both
cancer-related and brain tumour–specific threats throughout
the disease trajectory. Thus, patients are faced with common
threats inherent to a cancer diagnosis (e.g. tumour recurrence
or surgery). However, patients also face specific threats attrib-
utable to the neurological features of the disease (e.g. person-
ality changes, loss of communicative abilities). These unique
challenges have been described as Bdouble hazard^ or Bdouble
threat^ [2].

Despite successful surgery and intense post-surgery treat-
ment, many patients experience tumour recurrence and ongo-
ing functional decline. Over the course of the disease, brain
tumours may show increasing malignancy whilst at the same
time failing to respond to medical treatment. Overall, brain
tumours are responsible for high morbidity and mortality [3].

Thus, it is not surprising that neurooncological patients
rank among those cancer patients with the highest emotional
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burden [4]. Many patients suffer from anxiety, depression,
psychosocial distress, and reduced Health-Related Quality of
Life (HRQoL) [5–7]. Despite this, patients with brain cancer
are often neglected with regard to psychooncological research
and treatment [8, 9].

Concordantly, role and relevance of one of the most
important psychooncological constructs—fear of disease
progression (FoP)—have not yet been assessed in
neurooncological patients. FoP is one of the most frequent
distress symptoms in patients with cancer [10–12]. It can
be defined as a reactive, realistic (and thus, nonneurotic)
fear patients are fully aware of [12]. These fears comprise
illness-related fears, including fear of tumour recurrence or
of ongoing functional decline with all its biopsychosocial
consequences. It is important to note that FoP is a unique
and independent psychological construct. Thus, it is only
moderately related to general anxiety and cannot be ade-
quately assessed by instruments for assessment of general
anxiety. Due to the objective and realistic threat of cancer,
most patients do not suffer from an anxiety disorder ac-
cording to psychiatric classification systems. Thus, FoP
needs to be assessed with specific instruments and treated
with targeted interventions [13, 14].

Despite the generally adaptive nature of FoP, elevated
levels of FoP can become dysfunctional and severely affect
patients’ well-being [12, 14, 15]. High levels of FoP are ac-
companied by high emotional distress and low HRQoL
[14–18]. Patients with high FoP are more likely to suffer from
depression, anxiety, stress, sleep disorders, and behavioural
dysfunction [14, 16, 19–21] and patients experience more
unmet supportive are needs [12, 22]. High levels of FoP tend
to persist over time if not adequately diagnosed and treated
[23]. Moreover, health care utilisation and cost of health care
are increased in patients with high FoP [16, 24]. Despite this,
patients are less satisfied with treatment, medical staff, and
communication [25].

We hypothesise that FoP is also a clinically relevant issue
for patients with brain cancer. Due to the specific neurological
features and threats of brain cancer, FoP might differ with
regard to quantity and content compared to patients with other
forms of cancer. Thus, the following research questions were
addressed in this study:

(1) What is the extent of FoP in neurooncological patients?
What is the prevalence of clinically relevant FoP in this
specific patient group?

(2) Besides these two questions addressing the quantity of
FoP, we additionally aimed to assess the content of FoP
and thus the specific fears in order to better understand
the patients’ experience.

(3) What are the clinical correlates of FoP? This question
aimed to address clinical relevance, possible risk factors,
and targets with regard to psychooncological care.

Methods

Participants and procedure

This cross-sectional study included adult ambulatory patients
after primary brain tumour surgery in our department aged
18 years or older. The following exclusion criteria were ap-
plied: insufficient German language as well as severe physi-
cal, psychological, and/or cognitive impairment preventing
study participation. Patients with other forms of intracranial
neoplasms (e.g. meningioma, other CNS tumours, secondary
brain tumours/metastases) were not included in this study.
Patients were recruited consecutively between January and
June 2011 during a routine ambulatory control examination.
This study was not part of another study. After written in-
formed consent and screening for exclusion criteria, patients
were able to choose between (a) taking the study question-
naires home and mailing them back or (b) scheduling an ap-
pointment for completion of the study questionnaire with the
Clinical Neuropsychologist or a trained major level psychol-
ogy student. This study was performed in accordance with the
Helsinki standard and approved by the local ethics committee.

Measures

Sociodemographic and medical characteristics were collected
from medical charts and by a standardised self-report ques-
tionnaire. The Karnofsky Performance Status (KPS) as global
measure of a patient’s physical status, ranging from 0 (death)
to 100 (no complaints; no evidence of disease), was rated by
the attending neurosurgeon.

The following questionnaires were included in this study:
For assessment of FoP, the Fear of Progression

Questionnaire-Short Form (FoP-Q-SF) was applied [26]. It
consists of 12 items scored on a 5-point Likert scale ranging
from 1 (Bnever^) to 5 (Bvery often^) with higher values indi-
cating higher FoP. The FoP-Q-SF is the short form of the
original FoP-Q [13] with good reliability and validity.
Patients were also asked to report any additional future-
related fears regarding their illness.

The following measures for psychosocial clinical correlates
of FoP were applied:

(1) The one-item visual analogue scale Distress
Thermometer (DT) for assessment of patients’ cancer-
related psychosocial distress, ranging from 0 to 10 with
higher values indicating higher distress [27, 28];

(2) The General Anxiety Disorder Scale (GAD-7) as screen-
ing for general anxiety disorder symptoms via seven
items scored on a 4-point Likert scale ranging from 0
(not at all) to 3 (nearly every day) with higher values
indicating higher anxiety [29, 30];
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(3) The Patient Health Questionnaire (PHQ-9) to screen for
depression via nine items scored analogously to the
GAD-7 with higher values indicating higher depression
[31, 32];

(4) The Short Form Health Survey (SF-8) for assessment of
patients’ physical (4 items, physical composite score
PCS) and mental (4 items, mental composite score
MCS) Health-Related Quality of Life (HRQoL) with
each subscale ranging from 0 (very low HRQoL) to
100 (very high HRQoL) [33]; and

(5) The Supportive Care Needs Survey (SCNS-SF-59) [34]
for assessment of patients’ perceived type and magnitude
of supportive care needs in five domains: health system
and information, psychological, physical and daily liv-
ing, patient care and support, and sexuality needs. Items
are rated on a 5-point Likert scale (1 = no need, not ap-
plicable; 2 = no need, satisfied; 3 = low need; 4 =moder-
ate need; 5 = high need) [34]. The mean score was used
for each scale.

Statistical analyses

Data were analysed descriptively and the following cutoff
scores were applied in the questionnaires for identification of
patients with clinically relevant symptoms: FoP-Q-SF ≥ 34
[18]; DT ≥ 5 [27]; GAD-7 ≥ 15 [30]; PHQ-9 ≥ 15 [31]. For
comparison of groups, T tests for independent sample were
applied. Pearson correlations were used for calculation of as-
sociations between variables. Linear regression analyses were
performed in order to assess possible medical or
sociodemographic predictors for FoP. Statistical analyses were
performed via SPSS Statistics version 21.0 (IBM SPSS,
Chicago, IL).

Results

Sample description

Of 62 approached patients, 3 declined participation, 9 did
not send back the questionnaires or the questionnaires were
incompletely filled out, and 8 met the exclusion criteria.
Thus, the sample consists of 42 patients. Eight patients
(19%) scheduled an appointment for completion of the
study questionnaires. Sociodemographic and medical char-
acteristics are displayed in Table 1. None of the patients
had received another cancer diagnosis before the brain tu-
mour diagnosis and none of the patients was diagnosed
with another neurological disease or potentially life-
threatening illness.

Research questions 1 and 2: extent and content
of fear of disease progression (FoP)

Mean score of the FoP-Q-12 was 32.1 (SD = 9.6, range 0–56).
Eighteen patients (43%) were classified as suffering from high
FoP if the cutoff score of ≥ 34 was applied. In all items, pa-
tients used the full range of the scale.

With regard to content of FoP in brain tumour patients, we
present patients’ detailed answers in the FoP-Q-12 in Table 2.

Seven patients reported one or more additional contents of
fear: of death/dying (n = 4), of changes in their identity/
personality (n = 4), of ongoing functional decline in cognitive
and/or motor functioning (n = 3), of the possibility of having
to undergo awake brain tumour surgery (n = 1), of becoming a
burden to the family (n = 1), of no more being able to live at
home (n = 1).

Research question 3: clinical correlates of FoP

Relationships between FoP and medical/sociodemographic
characteristics

FoP was not related to any sociodemographic or medical data
displayed in Table 1 (p > .1). The only exception was patients’
physical status as measured via the KPS: There was a signif-
icant negative association between KPS and FoP (r = − .454;
p < .01) and the KPS predicted 20.7% of the variance in pa-
tients’ FoP scores (T = − 3.227; p = .002).

Relationships between FoP and psychosocial variables

Regarding the associations with psychosocial variables, the
following results were found: Patients with higher FoP were
more anxious, more depressed, reported lower physical and
mental HRQoL, and higher unmet supportive care needs
(Table 3). Regarding the different subscales of the SCNS,
patients with more severe FoP reported significantly higher
unmet supportive care needs in all domains with exception
of sexuality needs (r = .253; p = .110). In detail, the associa-
tions were as follows: psychological domain: r = .490,
p = .001; needs regarding the health system and information:
r = .335, p = .032; physical and daily living needs: r = .542,
p < .001; patient care and support: r = .458, p = .003.

Discussion

Brain cancer is a unique disease due to the often devastating
prognosis and the combination of oncological and neurologi-
cal symptom stress for patients. For other forms of cancer, fear
of disease progression (FoP) is of high clinical relevance. This
was the first study assessing FoP in patients with brain
tumours.
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Table 1 Sociodemographic and
medical characteristics of the
sample and descriptive results of
the accompanying measures (n =
42)

Variable N %

Mean age in years Mx = 45.95 (SD = 12.31), range = 22–67

Gender

Female 23 55

Male 19 45

School education

Junior high school/middle school 30 72

High school/university entrance diploma 12 29

Employment status

Currently employed/in education 16 38

Retired 11 26

Housekeeper/unemployed 15 36

Marital status

Married/in partnership 30 72

Divorced/widowed 8 19

Single 4 10

Family status

No children 19 45

Children 23 55

WHO grade

WHO I 7 17

WHO II 8 19

WHO III 14 33

WHO IV 13 31

Karnofsky performance status Mx = 77.62 (SD = 16.20), range = 50–100

Time since initial tumour diagnosis in weeks Mx = 42.24 (SD = 41.08), range = 4–159

Histological diagnosis

Astrocytoma 16 38

Glioblastoma multiforme (GBM) 12 29

Oligodendroglioma 5 12

Other (e.g. oligoastrocytoma, gliosarcoma)* 9 21

Tumour localization

Left infratentorial 12 29

Right infratentorial 27 64

Supratentorial 3 7

Tumour recurrence

No 29 69

Yes 13 31

Number of neurosurgical tumour resections Mx = 1.57 (SD = .80), range = 1–4

Degree of (last) tumour resection

Complete 25 60

Incomplete 17 41

Radiotherapy

No 12 29

Yes 30 71

Chemotherapy

No 20 48

Yes 22 52

Above cutoff score in psychological measures

DT (distress) 21 50
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The first study question focused on the extent of FoP in
brain tumour patients. We included 42 patients with a brain
tumour in an ambulatory setting on average 10 months after
initial tumour diagnosis. We found that, applying the conser-
vative cutoff score of ≥ 34 in the FoP-Q-12, 43% of our pa-
tients suffered from high levels of FoP.Mean score of the FoP-
Q-SF was 32.1 (SD = 9.6, range 0–56).

As in previous studies, a multitude of different instru-
ments for assessment of FoP have been applied [14], com-
parison of our data is difficult. Sarkar and colleagues [22]
report data from a sample of 335 patients with mixed can-
cer diagnoses consecutively recruited at the inpatient and
outpatient cancer care facilities of a University Medical

Centre. Mean time of diagnosis was 12 months (range 0–
228). In their sample, mean score of the FoP-Q-12 was
16.7 (range 0–46) and 17 patients (5.1%) were classified
as suffering from high FoP. In the validation study of the
FoP-Q-12 [35], which included 2059 patients after cancer
rehabilitation, 25% of the patients met the cutoff score of ≥
34 with a total mean of 24.9. Only Mehnert and colleagues
[19] reported mean scores of the FoP-Q-12 comparable to
ours (mean score = 35.0, range 12–60) in a large sample of
mixed cancer patients (n = 1.281) at the beginning of can-
cer rehabilitation. Eighteen percent of their sample suffered
from high FoP; however, a different classification method
was applied.

Table 2 Descriptive results of the Fear of Progression questionnaire FoP-Q-12

Item no. Item % (No.) of patients with high FoP* Mean score (SD)

11 I worry about what will become of my family if something should happen to me 45 (19) 3.12 (1.38)

9 I am afraid of severe medical treatments during the course of my illness 33 (14) 3.02 (1.32)

2 I am nervous prior to doctors’ appointments or periodic examinations 33 (14) 2.93 (1.26)

1 I become anxious if I think my disease may progress 24 (10) 2.86 (1.12)

10 I worry that my treatment could damage my body 29 (12) 2.86 (1.32)

5 When I am anxious, I have physical symptoms such as a rapid heartbeat, stomach
ache, or agitation

33 (14) 2.83 (1.36)

7 It disturbs me that I may have to rely on strangers for activities of daily living 24 (10) 2.67 (1.28)

8 I am worried that at some point in time I will no longer be able to pursue my hobbies
because of my illness

29 (12) 2.62 (1.36)

4 I have concerns about reaching my professional goals because of my illness 26 (11) 2.55 (1.40)

12 The thought that I might not be able to work due to my illness disturbs me 17 (8) 2.45 (1.26)

3 I am afraid of pain 17 (7) 2.36 (1.21)

6 The possibility of my children contracting my disease disturbs me 12 (5) 2.05 (1.22)

*This includes patients scoring 4 (Boften^) or 5 (Bvery often^) at the respective item; FoP Fear of Progression

Table 1 (continued)
Variable N %

GAD-7 (anxiety) 2 5

PHQ-9 (depression) 3 7

Descriptive results of the measures for clinical correlates of FoP (Mx (SD); range)

GAD (anxiety) Mx = 5.57 (SD = 4.21); range 0–17

PHQ (depression) Mx = 6.36 (SD = 4.62); range 0–18

DT (distress) Mx = 5.45 (SD = 2.62); range 1–10

SF-8–PCS (physical Quality of Life) Mx = 45.82 (SD = 9.13); range 27–60

SF-8–MCS (mental Quality of Life) Mx = 44.84 (SD = 9.42); range 22–59

SCNS–health system and information needs Mx = 2.26 (SD = 1.29); range 1–5

SCNS–psychological needs Mx = 2.12 (SD = .90); range 1–4

SCNS–physical and daily living needs Mx = 1.78 (SD = .80); range 1–4

SCNS–patient care and support needs Mx = 1.72 (SD = .74); range 1–4

SCNS–sexuality needs Mx = 1.66 (SD = .97); range 1–4

WHO World Health Organisation’s tumour grade classification, DT distress thermometer, GAD-7 General
Anxiety Disorder Scale, PHQ-9 Patient Health Questionnaire, SF-8–PCS Short Form Health Survey–Physical
Composite Score, SF-8–MCS Short FormHealth Survey–Mental Composite Score, SCNS Supportive Care Needs
Survey; *no patient had received the diagnosis of a lymphoma
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Thus, altogether, our data indicate that extent and preva-
lence of FoP in brain tumour patients is comparable or even
exceeds FoP in patients with other forms of cancer.

The second study question focused on the content of FoP in
order to better understand the clinical situation of the patient.
With regard to content of FoP, patients’ greatest fears were
worrying about what would happen to their family (mean
score = 3.12) as well as fears regarding severe medical treat-
ments (mean score = 3.02). Thus, our data somewhat differ
from previous studies. In a study of Hanprasertpong and col-
leagues [36] for example, who assessed FoP in 699 cervical
cancer survivors, worrying about the family also was the most
important fear. However, the mean score was with 2.34 con-
siderably lower. The second most important content of FoP in
their study was pain (mean score = 2.28) and whereas the mean
score was comparable in our sample (2.36), it was one of the
least important fears due to the high levels of FoP with regard
to other content in our sample. The same is true with regard to
the third most important fear in the study of Hanprasertpong
et al. [36], fear of disease progression, with a mean score of
2.25 in their and 2.86 in our study. Hinz and colleagues [35]
reported the highest values for the items BBeing nervous prior
to doctor’s appointment^ (mean score = 2.41) and BWorrying
about what will become of the family^ (mean score = 2.37).
Nervousness prior to doctor’s appointment was the third most
important content of FoP in our sample (mean score = 2.93).

Hence, our data indicate that brain tumour patients do not
differ with regard to some fears many cancer patients share,
including the fear of what will become of the family, of pain,
and of disease progression. A specific content of fear however,
which was identified in our study, is the intense fear regarding
future severe medical treatments (Mx = 3.02). The mean score
for this item was 2.07 in the study of Hinz et al. [35] and 2.10
in the study of Hanprasertpong et al. [36]. This is consistent
with previous studies in which neurosurgical brain tumour
removal was identified as major stressor and extraordinarily
high levels of surgery-related anxiety in brain tumour patients
were reported [37, 38].

Moreover, we found some evidence for brain tumour–
specific content of FoP related to the neurological characteristics

of the disease, mainly regarding neuropsychological changes.
These fears are likely underdiagnosed in our study as the
FOP-Q-12 does not include correspondent items. Qualitative
research however has demonstrated that changes in personality
and cognition might pose the most burdening symptoms for
brain tumour patients. In a previous study of ours, including
brain cancer patients in the early disease stage, this fear of func-
tional loss fulfilled the DSM-IV classification of a traumatic
event in 17% of 47 patients [39]. In order to give consideration
to these specific fears, it might be necessary to adapt instruments
for FoP-assessment in brain tumour patients accordingly.

Finally, about 10% of our sample spontaneously reported
fears of death and dying. As Sharpe and colleagues [40] re-
cently pointed out, this link between FoP and fear of death and
dying has so far been understudied. However, establishing the
relationship between FoP and death anxiety would have im-
portant clinical as well as theoretical implications.

Research question 3 focused on the clinical relevance of
FoP in brain tumour patients. Patients with higher FoP suffered
from higher levels of anxiety, depression, unmet supportive
care needs, and lower mental as well as physical HRQoL.
Thus, it may be speculated that FoP is of high clinical rele-
vance for neurooncological patients. Due to our sample size,
we did not apply linear regression analyses and thus, our data
are based on correlation analyses only, not allowing for causal
interpretation. However, our results are consistent with previ-
ous studies cited above in which FoP was identified as a factor
of major impact on cancer patients’ mental well-being.

In contrast to these relations between FoP and psychosocial
measures, FoP was not related to objective features—neither
to characteristics of the patient nor to medical or disease-
related characteristics. The only exception was patients’ phys-
ical state (KPS). The major impact of brain cancer patients’
physical condition on their psychosocial well-being has been
thoroughly demonstrated before [7]. Salander and colleagues
[41] for example identified patients’ perception of their phys-
ical well-being as the most important factor for the creation of
protection and hope throughout the brain tumour experience.
This higher amount of physical complaints in patients with
higher FoP might contribute to the higher amount of

Table 3 Associations between
Fear of Disease Progression (FoP)
and psychosocial measures
(Pearson’s r)

Fear of Disease Progression (FoP) p

Cancer-related psychosocial distress (DT) .101 .524

Anxiety (GAD) .599 < .001**

Depression (PHQ-9) .508 .001**

Physical Quality of Life (SF-8) − .521 < .001**

Mental Quality of Life (SF-8) − .492 .001**

Unmet Supportive Care Needs—total (SCNS) .472 .002**

DT distress thermometer, GAD-7 General Anxiety Disorder Scale, PHQ-9 Patient Health Questionnaire, SF-8
Short Form Health Survey, SCNS Supportive Care Needs Survey

** = significant with p < .01
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supportive care needs reported in our and previous studies [16,
22]. Future studies might add objective medical data in order
to control for this. Also, with regard to health care economics
and optimal patient care, it could be studied to which extent
patients’ levels of unmet supportive care needs decrease by
medical attention as compared to a possible decrease follow-
ing psychooncological treatment of FoP.

Previous studies aimed to assess whether sociodemographic
or medical factors are associated with FoP in order to see if
patients at risk of high FoP can be identified early in order to
initiate appropriate treatment. Whereas some studies reported
such risk factors (e.g. female gender, young age, or more
progressed disease), others failed at this and overall, results
remain inconclusive [14, 15, 17, 23, 36]. An explanation was
provided by Cohee and colleagues [42] who propose the major
impact of patients’ cognitive processes. These might pose an
important mediator between objective information and psycho-
logical adaptation. This is important with regard to treatment of
FoP as cognitive processes are possibly amendable. Thus, fu-
ture studies might concentrate on identifying those mental pro-
cesses, e.g. from the context of coping, which facilitate adjust-
ment. To date, research regarding the nature, extent, and result
of psychological coping in brain cancer patients is sparse. In a
previous study of ours, we found that brain tumour patients
undertake considerable coping efforts in order to adapt to pre-
operative anxiety. Constructive coping mechanisms, especially
optimism and finding trust in the treating physician, facilitate
mental well-being. In contrast, intense repetitive negative
thinking in terms of worry and rumination severely impede
psychological adaptation [38]. Identifying brain tumour pa-
tients’ coping mechanisms which facilitate or hinder psycho-
logical adaptation to FoP might have important clinical impli-
cations with regard to psychooncological treatment.

Due to the similarities between our patients and patients
with other forms of cancer, targeted interventions for FoP,
which have been developed and evaluated for patients with
other forms of cancer [20], might also be effective in patients
with brain cancer. This, however, needs to be examined in
future studies. To date, it is unclear if the specific neurolog-
ical features of brain cancer would need to be specifically
taken into account—either in terms of patients’ neuropsy-
chological impairment or in terms of the brain tumour spe-
cific content of FoP. In our sample, the median time since
initial tumour diagnosis was approximately 10 months.
Authors before us have stressed that during the adjustment
period after initial medical treatment, patients often need
support which is, however, often reduced by healthcare pro-
fessionals [43]. Thus, our data support the need for the con-
tinuous offer of psychooncological support for patients
throughout the disease trajectory. Future studies should also
use longitudinal designs as these can provide amore compre-
hensive overviewof the course of FoP throughout the disease
trajectory.

Future studies might also account for brain tumour pa-
tients’ relatives. In a sample of 26 brain tumour patients and
their partners shortly after neurosurgical treatment [7], uncer-
tainty about the future was reported by 39% of the patients as
major stressor. This proportion was 50% of the patients’ part-
ners which might be indicative of the need to account for FoP
in patients’ relatives [44]. This is supported by Mellon and
colleagues [45], who found that caregivers had significantly
more FoP than cancer survivors themselves. Importantly, they
found empirical support for a family-based model for the pre-
diction of FoP in which patients’ and family caregivers’ FoP
influence each other.

The following shortcomings should be taken into account
when interpreting our data: The sample size is small and thus,
calculations are likely underpowered. Our data do not allow to
analyse the development of FoP throughout different disease
stages due to the cross-sectional study design, the sample was
heterogeneouswith regard to time since diagnosis and patients
were recruited in different stages in the disease trajectory,
resulting in very small subgroups of patients for detailed anal-
yses (e.g. patients with first or recurrent tumour). The small
sample size also hindered the identification of psychological
factors which might moderate FoP. The mean age of our sam-
ple was quite young, suggesting that this sample has an age
bias. Also, all patients were recruited from a single depart-
ment. Thus, our results need to be validated in future studies,
ideally in multicentre prospective long-term studies with ade-
quate sample sizes. Finally, brain tumour–specific content of
FoP is likely underdiagnosed as this is not sufficiently covered
in the FoP-Q-12. Our study pointed to the importance of the
inclusion of items reflecting the neurological features of brain
tumour diseases. In future studies, applying qualitative re-
search designs, crucial aspects of FoP for brain tumour pa-
tients should be specified and integrated in a brain tumour
specific version of the FoP for further validation.

Conclusion

Overall, this was the first study which assessed the extent,
content, and clinical relevance of FoP in patients with brain
cancer. FoP is frequent and of high clinical relevance for
neurooncological patients. We found evidence for content of
FoP common in cancer patients as well as for specific content
related to the neurological features of the disease and to neu-
rosurgical treatment. Assessment of FoP is not sufficiently
covered by instruments for assessment of other areas of psy-
chological morbidity (e.g. general anxiety). Moreover, FoP
cannot be predicted by objective characteristics of the patients
and disease. Thus, the routine screening for FoP is recom-
mended in neurooncological patients. Clinicians should bear
in mind that patients with high FoP are likely to suffer from
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high emotional distress and unmet supportive care needs and
initiate treatment accordingly.
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