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Objectives: To determine long-term cognitive complaints and 
symptoms of depression or anxiety in patients following sur-
gery for a cerebral meningioma, and to examine factors as-
sociated with these outcomes.
Design: Cross-sectional study.
Patients: Patients operated on for a cerebral meningioma in 
the University Medical Center Utrecht, The Netherlands, be-
tween 2007 and 2009. 
Methods: Clinical data were retrieved from medical files. 
Patients completed a postal questionnaire. Cognitive com-
plaints were measured with the Cognitive Failures Question-
naire. A score above 43.5 was defined as presence of cognitive 
complaints. Anxiety and depressive symptoms were meas-
ured with the Hospital Anxiety and Depression Scale, and 
were considered present if the scale score was ≥ 8.
Results: The response rate was 76% (n = 136). Mean time after 
operation was 32.6 months (standard deviation 10.6 months). 
Overall, 40% of patients experienced cognitive and/or emo-
tional problems. Thirty-one patients (23%) experienced cog-
nitive complaints, 39 (29%) showed anxiety, and 31 (23%) 
showed depressive symptoms. Country of birth and previous 
depression/burn-out were the most important factors. Scores 
on all outcome measures were related to each other.
Conclusion: Forty percent of patients experienced cognitive 
or emotional problems following surgery for a cerebral men-
ingioma. Screening for these problems is therefore impor-
tant in order to provide patients with the care they require 
as soon as possible. 
Key words: meningioma; cognition; depression; anxiety; out-
comes research.
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INTRODUCTION

Meningiomas are tumours arising from the meninges. The 
majority of meningiomas are classified as benign (98%) (1) and 
meningiomas account for 13–26% of all intracranial tumours 
(2). Dependent on various factors, treatment can consist of (a 

combination of) surgical excision, radiotherapy, endovascular 
treatment or conservative management (2). Three- and 5-year 
survival rates are high (70–93%) (3, 4). Therefore, understand-
ing of long-term morbidity due to (treatment of) meningiomas 
is of increasing importance as it may impair the long-term 
quality of life of patients. 

Previous studies have shown that patients with a meningioma 
often experience post-operative problems in different cogni-
tive areas. Neuropsychological testing has revealed problems 
in attention, memory functions, executive functioning and 
processing speed (5–9). The timing of neuropsychological 
assessment in these studies varied widely, from 12 weeks to 
3.4 years post-operation. Most studies carried out neuropsy-
chological examination only after surgery (7–9). Two studies 
assessed both pre- and post-operative neuropsychological func-
tioning (5, 6). These studies showed that neuropsychological 
impairments found before brain surgery can diminish after the 
procedure, but do not completely subside (5, 6). 

All available studies explored cognitive functioning using 
neuropsychological examination. None of the available stud-
ies reported on experienced cognitive complaints. Studies in 
other diagnostic groups have shown discrepancies between 
experienced cognitive complaints and findings of neuropsycho-
logical tests. These studies also frequently found experienced 
cognitive complaints to be more widespread than impairments 
on neuropsychological assessment (10–14). These problems 
can adversely affect daily life, thus it is important to increase 
our knowledge of the cognitive complaints experienced after 
surgery for cerebral meningioma. 

Little is known about the presence of anxiety and depres-
sive symptoms in patients who have undergone surgery for 
a meningioma. A previous study showed that psychological 
disturbances are present in 44% of patients (15). However, an-
other study showed no difference on the Short Form-36 (SF-36) 
mental health score between patients after meningioma resec-
tion and healthy controls (9). In order to be able to make useful 
recommendations for improving medical care after a cerebral 
meningioma operation it is important to gain further insight 
into the experienced cognitive and emotional consequences of 
an operation in this patient group. It is known that experienced 
cognitive complaints, anxiety, and depressive symptoms are 
closely related (14, 16–20). Therefore, it is important to focus 
on both of these factors after an operation for a meningioma.
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The objectives of this study are: first, to examine the presence 
of long-term experienced cognitive complaints, anxiety and de-
pressive symptoms in patients who have undergone surgery for 
a cerebral meningioma; and, secondly, to examine associations 
between demographic and medical factors and cognitive and 
emotional problems in order to identify subgroups of patients 
who are at risk of developing these problems. 

meTHoDS
Subjects
The study group consisted of all patients operated on for a cerebral 
meningioma in the University medical Center Utrecht (UmCU) be-
tween January 2007 and December 2009. Inclusion criteria were: age 
≥ 18 years and sufficient knowledge of the Dutch language to complete 
the questionnaires. 

Procedure
Contact addresses were retrieved from the hospital database and 
checked. Information about the study, informed consent forms, and the 
study questionnaire were sent to all patients known to have survived. 
Patients were asked to complete and return the questionnaire and 
informed consent form if they agreed to participate. Several weeks 
after the initial mailing, a reminder was sent to all patients who had 
not returned the questionnaire. medical files were searched for data 
about the meningioma and comorbidities. The study design was ap-
proved by the medical ethics committee of UmCU. 

Assessment
The study questionnaire included general questions about demographic 
characteristics, such as age, gender, country of birth, education level, 
marital status, and employment status before and after the operation. In 
addition, questions about medical information, such as comorbidities, 
according to an extensive list of possible comorbidities (21), and care 
characteristics, such as discharge destination and possible rehabilita-
tion care, were systematically asked. rehabilitation care was defined 
as inpatient or outpatient multidisciplinary treatment, coordinated by 
a rehabilitation physician. 

The Cognitive Failures Questionnaire (CFQ) and the Hospital Anxi-
ety and Depression Scale (HADS) were part of the study questionnaire. 
The CFQ measures everyday cognitive functioning (22). It consists 
of 25 items on experienced failures in 3 domains: perception, motor 
function and memory. All items are scored between 0 (never) and 4 
(very often). A higher total score indicates worse perceived cognitive 
functioning. The psychometric properties of the Dutch translation of 
the CFQ are good, with a test-retest stability of 0.83 and Cronbach’s 
alphas of 0.75 and 0.81 (23).

The HADS is a screening instrument for the presence of anxiety or 
depressive states (24, 25). It consists of 14 questions, 7 about anxiety 
and 7 about depression. each answer is scored between 0 and 3, thus 
both subscores can vary between 0 and 21. Higher scores indicate 
greater emotional problems. Satisfactory to good psychometric quali-
ties of the HADS in a Dutch population have been found (25).

medical files were searched to complete the information regard-
ing comorbidities. In addition, information about the meningioma 
was searched in the medical files: location of meningioma, World 
Health organization (WHo) grade (26), completeness of resection, 
neurological deficits after operation, postoperative radiotherapy, and 
post-operative course.

Statistical analysis
SPSS version 18.0 was used for all analyses. Patients were excluded 
from the analyses if they had more than 7 missing values on the CFQ. 
A maximum of one missing value per subscore of the HADS was al-

lowed. The study population, meningioma and operation characteristics 
were reported using descriptive statistics. Age was dichotomized, with 
the mean age of participants as cut-off value. educational level was 
classified according to the Dutch classification system, where 1 means 
that the patient only underwent primary education, and 5 means they 
underwent higher vocational or university education. This score was 
dichotomized as lower education (1–3) and higher education (4–5). 

The outcome measures were also dichotomized. The mean and 
standard deviation (SD) of the CFQ scores in two general population 
studies were used to estimate the general population mean of the CFQ 
score (32.5) and SD (11) (27, 28). The cut-off point for cognitive prob-
lems was set at 1 SD above the population mean (43.5) to indicate that 
the presence of cognitive complaints is more than one would expect. 

For both subscores of the HADS the established cut-off point of 8 
or higher was used to indicate the presence of anxiety or depressive 
symptoms. With this cut-off point an optimal balance between sensi-
tivity and specificity is achieved (29).

bivariate relationships were calculated in order to gain insight into 
the possible factors that influence the different outcome measures. 
either Fisher’s exact tests (factors with two groups) or Pearson χ2 tests 
(factors with 3 or more groups) were used. Spearman’s correlation 
coefficients were used to assess the correlations between the different 
outcome measures. The interpretation of correlation coefficients was 
carried out according to the guidelines of Cohen (30). Correlations 
below 0.30 were interpreted as weak, and correlations of 0.50 or higher 
were interpreted as strong. A p-value < 0.05 was considered statisti-
cally significant. As patients who were not born in the Netherlands 
had deviant scores on the outcome measures, all statistics were also 
calculated without these patients in order to check for distortion. When 
calculating the relationship between the factor location of meningioma 
and the outcome measures, the groups “intraventricular meningioma” 
and “meningioma on multiple locations” were not taken into account as 
these groups were too small and as a result could distort the findings.

reSULTS

Study population
A total of 194 patients underwent surgery for a meningioma 
in UmCU between January 2007 and December 2009. Twelve 
patients died and the contact details of 3 patients were missing. 
The remaining 179 patients were invited to participate in the 
study. A total of 136 patients (76.0%) agreed and completed 
the questionnaire. No significant differences were found be-
tween participants and non-participants concerning personal, 
meningioma and care characteristics (Table I). 

of the 136 patients included in this study, 106 (78%) were 
female. mean time since resection was 32.6 months (SD 10.6 
months) and, in the majority of patients, the meningioma was 
located either in convexity, anterior or middle cranial fossa. 
Ninety-six patients (71%) had undergone complete resection of 
the meningioma, and 21 had had post-operative radiotherapy. 
After the operation 58 patients (43%) were discharged with-
out rehabilitation care, all other patients received outpatient 
rehabilitation or were discharged to a rehabilitation centre or 
nursing home (Table I). 

Cognitive and emotional problems
The median scores and percentages of patients who scored above 
the cut-off score on both the CFQ and the HADS are shown in 
Table II. The two items on the CFQ with the highest scores were 
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“How often do you forget people’s names?” and “How often do 
you fail to find a word when it is on the tip of your tongue?”. 

Factors associated with cognitive complaints and anxiety or 
depressive symptoms and their mutual relationships  
(Tables III and IV)
Personal characteristics. Country of birth was significantly 
related to the CFQ and HADS depression scores. Patients who 
were not born in the Netherlands had higher scores on both 
measures. The p-value of the relationship between country of 
birth and HADS anxiety was just above the significance level. 
Additional analyses showed that the relatively high scores of 
this subgroup of patients were not due to outliers. Patients with 
a depression or burn-out in their medical history scored more 
frequently above the cut-off on all 3 outcome measures than 
patients without depression or burn-out in their medical history. 
Patients who, due to health problems, were not employed after 
the operation scored more frequently above the cut-off on the 
HADS depression scale than patients who were employed or 
not employed for reasons other than health problems.

Table I. Characteristics of participants and non-participants

Characteristics
Participants 
n = 136

Non-
participants 
n = 43

Personal characteristics
Females, n (%) 106 (78) 33 (77)
Age, years, mean (SD) 59.1 (12.7) 61.1 (15.1)
Country of birth: the Netherlands, n (%) 125 (92) Unknown
Living with partner, n (%) 96 (71) Unknown
High educational level, n (%) 54 (40) Unknown
Employed before operation, n (%) 71 (52) Unknown
Patients with depression/burn-out, n (%) 21 (15) Unknown
Meningioma characteristics
Location of meningioma, n (%)
Convexity
Falx
Anterior and middle cranial fossa
Posterior fossa/cerebellar
Intraventricular
Multiple locations

66 (48)
10 (7)
43 (32)
16 (12)
1 (1)
0 (0)

22 (51)
5 (12)

10 (23)
5 (12)
0 (0)
1 (2)

WHo classification of meningioma, n (%)
WHo grade 1
WHo grade 2
WHo grade 3

117 (86)
17 (12)
2 (2)

34 (79)
9 (21)
0 (0)

Complete resection of meningioma, n (%) 96 (71) 24 (56)
Relapse meningioma or meningioma on 
other location, n (%) 20 (15) 10 (23)
Medical/care characteristics
Time since resection, months mean (SD) 32.6 (10.6) 32.0 (11.5)
No neurological deficits after operation,  
n (%) 83 (62) 19 (44)
radiotherapy given after operation, n (%) 21 (15) 4 (9)
Patients with epilepsy, n (%) 18 (13) Unknown
Discharged home without rehabilitation 
care, n (%) 58 (43) 19 (46)

WHo: World Health organization; SD: standard deviation.

Table II. Cognitive complaints and emotional problems after surgery for 
cerebral meningioma

Outcome measure median (IQr)
Cut-off 
point

Above cut-
off, n (%)

CFQ, range 0–100 28.0 (23.0) 43.5 31 (23)
HADS total score, range 0–42 10.4 (8.2) n.a. n.a.
HADS anxiety, range 0–21 5.0 (5.5) ≥ 8 39 (29)
HADS depression, range 0–21 3.0 (6.0) ≥ 8 31 (23)

IQr: interquartile range; CFQ: Cognitive Failures Questionnaire; HADS: 
Hospital Anxiety and Depression Scale; n.a.: not applicable.

Table III. Overview of relationships between possible factors and cognitive and emotional problems

Factor

CFQ HADS anxiety HADS depression

n
% ≥ +1 
SD p-value n % ≥ 8 p-value % ≥ 8 p-value

Personal characteristics
Sex
Men
Women

30
105

20.0
23.8

0.807 30
103

26.7
30.1

0.822 26.7
22.3

0.629

Age, years
< 59.1 years
≥ 59.1 years

66
69

24.2
21.7

0.838 64
69 

28.1
30.4

0.850 17.2
29.0

0.150

Country of birth
The Netherlands
Other

124
8

18.5
75.0

0.001 123
8 

27.6
62.5

0.051 21.1
62.5

0.018

Marital status 
Living with partner
Living alone

95
37

22.1
21.6

1.00 95
36 

30.5
27.8

0.833 22.1
27.8

0.498

Level of education
Low educated
High educated

73
54

20.5
22.2

0.830 73
53

26.0
32.1

0.550 20.5
24.5

0.666

Depression or burn-out in medical history
Yes
No

21
114

61.9
15.8

0.000 20
113

65.0
23.0

0.000 55.0
17.7

0.001
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Meningioma characteristics. No meningioma characteristics 
were related to a score above the cut-off on either of the 3 
outcome measures. Without the patients who were not born in 
the Netherlands the WHo classification became significantly 
related to the CFQ (p-value 0.04).

Medical and care characteristics. The presence of epilepsy 
was related to a score above the cut-off on the HADS depres-
sion scale. Destination and possible rehabilitation care after 
discharge were significantly related to a score above the cut-
off on the CFQ. Patients who were discharged with outpatient 

Table III. Contd.

Factor

CFQ HADS anxiety HADS depression

n
% ≥  
+1 SD p-value n % ≥ 8 p-value % ≥ 8 p-value

Employment status after operation
Employed
Not employed; however, not due to health problems
Not employed due to health problems
Other

  42
  57
  22
    6

23.8
15.8
40.9
16.7

0.120   42
  57
  21
    6

26.2
28.1
33.3
33.3

0.935   7.1
26.3
47.6
33.3

0.004

Meningioma characteristics
Location of meningioma 
Convexity
Falx
Anterior and middle cranial fossa
Posterior fossa and cerebellar

  65
  10
  43
  16

24.6
10.0
20.9
25.0

0.757   64
  10
  43
  15

32.8
40.0
25.6
13.3

0.379 28.1
30.0
18.6
  6.7

0.263

WHo grade
Grade 1
Grade 2–3

116
  19

25.0
10.5

0.241 114
  19 

29.8
26.3

1.00 23.7
21.1

1.00

Completeness of operation
Complete resection
Incomplete resection

  95
  40

23.2
22.5

1.00   94
  39

34.0
17.9

0.093 24.5
20.5

 
0.822

other/relapse meningioma
No other meningioma
Known with relapse meningioma or meningioma on other 
location

115
  20

23.5
20.0

1.00 113
  20

30.1
25.0

0.792 23.9
20.0

1.00

Medical/care characteristics
Epilepsy in medical history
Yes
No

  18
117

33.3
21.4

0.365   18 
115 

33.3
28.7

0.782 44.4
20.0

0.034

Cerebrovascular disease in medical history
Yes
No

    4
131

25.0
22.9

1.00     4
129

75.0
27.9

0.076 50.0
22.5

0.232

other diseases of CNS in medical history
Yes
No

    5
130

40.0
22.3

0.324     5 
128

20.0
29.7

1.00 60.0
21.9

0.083

Postoperative treatment
None
Radiotherapy

114
  21

22.8
23.8

1.00 112
  21

29.5
28.6

1.00 25.0
14.3

0.402

Neurological deficit after operation
No neurological deficit
Neurological deficit – cranial nerves
Neurological deficit – parenchymal
Neurological deficit – cranial nerves and parenchymal

  82
  13
  31
    8

26.8
  7.7
16.1
25.0

0.351   81
  13 
  30
    8

33.3
15.4
26.7
12.5

0383 22.2
15.4
33.3
12.5

0.440

Peri- or post-operative complications
No complications
Complications present

  60
  71

25.0
21.1

0.678   57
  72

36.8
23.6

0.121 24.6
23.6

1.00

Usage of Hm 
No usage of Hm or nothing stated in medical file
Hm stopped before operation

122
  12

21.3
33.3

0.466 120
  12 

27.5
41.7

0.325 23.3
25.0

1.00

Destination and possible rehabilitation care after discharge
Home without rehabilitation care
Home with outpatient rehabilitation care
rehabilitation care in nursing home/residential care home
Rehabilitation centre

  80
  27
    8
  19

22.5
40.7
12.5
  5.3

0.034   79
  26 
    8
  19 

29.1
38.5
37.5
10.5

0.205 17.7
30.8
50.0
26.3

0.142

CFQ: Cognitive Failures Questionnaire; HADS: Hospital Anxiety and Depression Scale; CNS: central nervous system; Hm: haemodiluting medication; 
SD: standard deviation; WHo: World Health organization.
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rehabilitation care scored above the cut-off more often than 
other patient groups. Time since resection was not related to 
a score above the cut-off on one of the outcome measures.

Without the patients who were born outside the Netherlands, 
the presence of complications was significantly (p-value 0.041) 
related to the HADS anxiety subscale.

Mutual relationships between different outcome measures. 
Forty percent of patients scored above the cut-off for either 
cognitive or emotional problems, or both.

All outcome measures showed moderate to strong relation-
ships with each other, with correlation coefficients between 
0.481 and 0.623 (p-value for all comparisons < 0.01) (Table 
Iv). of all patients who scored above the cut-off on the CFQ, 
58.6% also scored above the cut-off on the HADS depres-
sion scale and 72.4% scored above the cut-off on the anxiety 
subscale. of the people who scored above the cut-off on the 
depression scale, 71.0% also scored above the cut-off on the 
anxiety scale. However, of the patients who scored above the 
cut-off on the anxiety subscale, 56.4% scored above the cut-off 
on the depression subscale.

DISCUSSIoN

Approximately 40% of patients in this study had either cog-
nitive or emotional complaints at a mean time of 32 months 
after surgery for an intracranial meningioma. Twenty-three 
percent of patients had subjective cognitive complaints, 23% 
had depressive symptoms, and 29% anxiety problems. The 
most important factors associated with subjective cognitive 
complaints or emotional disturbances were country of birth 
and presence of depression or burn-out in the medical history. 
emotional and cognitive complaints were related to each other. 

This is the first study to focus on subjective cognitive com-
plaints in patients operated on for cerebral meningioma. Previ-
ous studies used neuropsychological tests and demonstrated 
the presence of cognitive impairments after brain surgery 
for a meningioma (5–9). Studies in other patient populations 
(traumatic brain injury, epilepsy, cerebrovascular accident) 
have shown that subjective cognitive complaints are often 
more extensive than impairments on neuropsychological tests 
(10–14). Subjective cognitive complaints are more strongly 
related to patients’ health-related quality of life than cognitive 
impairments (31, 32). For these reasons, this study focused 
on experienced cognitive complaints rather than cognitive 
impairments in neuropsychological assessment. The median 

CFQ score of this study population was 28.0, which is better 
than the score of general population (CFQ mean scores varying 
between 29.0 and 42.6) (16, 18, 23, 28) or other diagnostic 
groups, such as patients with depressive symptoms (CFQ mean 
score 59.4) (16) and patients after subarachnoid haemorrhage 
(mean CFQ score, respectively, 36.8 and 36.7) (32, 33). Yet 
it is worse than mean CFQ scores found in stroke survivors 
(CFQ mean score in two different treatment groups 23.5 and 
28.0) (34). Twenty-three percent of the patients scored above 
the CFQ cut-off point set in this study, which is only slightly 
above the expected 15.6% of persons in the general popula-
tion scoring above the cut-off of 1 SD above the mean. The 
results of this study therefore show that the prevalence of 
poorly experienced cognitive functioning was low, which is in 
contrast to the results of studies reporting neuropsychological 
impairments (6–9). 

There are various possible explanations for this relatively 
low percentage of subjective cognitive complaints. As the pa-
tients were invited to participate in the study at a mean of 32.6 
months after the operation, they had already been functioning 
with the possible cognitive side-effects of the operation for a 
long period of time. Patients may adopt specific compensatory 
strategies in daily life in order to minimize the effects of these 
cognitive complaints; thus, they may become less aware of the 
problems. In addition, the presence of pre-operative cognitive 
complaints can play a role. Previous studies have shown marked 
impairments on preoperative neuropsychological assessment 
with no deterioration in cognitive functions post operatively and 
improvement in certain areas (5, 6). As a result of the preopera-
tive impairments, patients may rate their cognitive functioning 
postoperatively as improved regardless of certain persistent 
cognitive impairments. A final explanation could be a lack of 
insight of the patient into his or her own cognitive functioning. 
In other patient groups discrepancies between the perceived 
impairments of patients and their carers have been reported (35, 
36). However, other studies found patients with brain injuries 
to have more cognitive complaints than expected based on the 
results of neuropsychological tests (14, 19).

Anxiety and depressive symptoms were present in approxi-
mately one-quarter of our study population. other studies have 
shown different results; one study found such symptoms in 
44% of patients (15), and another study found no differences 
between patients after meningioma resection and healthy 
controls (9).

In the literature on other brain disorders (e.g. in patients after 
subarachnoid haemorrhage and stroke) higher percentages of 
anxiety and depressive symptoms have been found compared 
with our population (31, 37).

The CFQ and HADS subscales were correlated to each other. 
This relationship between subjective cognitive complaints and 
emotional disturbances is seen in various populations (14, 
16–20). because this study had a cross-sectional design, it is 
not possible to establish the direction of this relationship. Other 
studies show contradictory results. one study of cognitive 
functioning and depressive symptoms in older people found 
that more depressive symptoms led to a slight acceleration in 

Table IV. Spearman’s correlation coefficients between cognitive 
complaints, anxiety and depressive symptoms

Outcome measure CFQ HADS anxiety HADS depression

CFQ – 0.590 0.481
HADS anxiety 0.590 – 0.623
HADS depression 0.481 0.623 –

CFQ: Cognitive Failures Questionnaire; HADS: Hospital Anxiety and 
Depression Scale.
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cognitive decline; however, this relationship was found only 
in a subgroup of people (38). Another study has reported that 
perceived cognitive difficulties predict a negative course of 
emotional disturbances, and that this relationship does not 
exist in the other direction (17). However, a more dynamic 
association between cognitive and emotional functioning is 
also possible (17). The relationship between cognitive and 
emotional problems is found in various patient groups. Thus, 
it can be hypothesized that the experienced cognitive and 
emotional problems encountered during or after an illness 
are, at least partly, the result of a more general reaction of the 
individual to a serious life event. 

In this study we also looked for factors associated with 
cognitive or emotional problems. In order to plan appropriate 
daily care it is useful to know which groups of patients are at 
risk of developing certain problems. 

Our study found that being born outside the Netherlands is 
an important factor for experienced cognitive complaints and 
depressive symptoms. However, the nature of the relationship 
between country of birth and these problems is difficult to 
unravel. Although sufficient knowledge of the Dutch language 
was an inclusion criterion for this study, language problems 
hindering the completion of questionnaires could still be a 
factor. In addition, culture could play a role. A previous study 
showed that cross-cultural differences in the prevalence of 
different anxiety disorders might reflect true differences in 
prevalence. Furthermore, it can be questioned whether an 
instrument measures the same phenomenon in patients with 
different cultural backgrounds (39).

Depression or burn-out in a patient’s medical history was 
the most significant factor associated with experienced cogni-
tive complaints. This is consistent with the findings of previ-
ous studies, which found associations between depressive or 
anxiety symptoms and experienced cognitive complaints (14, 
16–20), and the strong relation between subjective cognitive 
complaints and emotional problems in this study. Presence of 
depression or burn-out in a patient’s medical history was also 
the most significant variable associated with the HADS score. 

In this study, no association between meningioma or medical 
treatment characteristics and subjective cognitive functioning 
or emotional disturbances were found. This is in contrast to the 
findings of two previous studies, which showed that lateraliza-
tion was related to cognitive impairment (6, 8). However, one 
study included only patients with a frontal meningioma (6). 
The other study showed that patients with skull base menin-
gioma had lower performance than patients with convexity 
meningioma (8). This association between tumour localization 
and cognitive functioning was not confirmed in our data. This 
difference could be due to the smaller number of patients with 
a frontal meningioma in our study population and the differ-
ence in follow-up duration. In addition, this study based the 
classification of the location of the meningioma on anatomical 
regions, and not on right or left hemisphere. The reason for 
this is that the meningioma was frequently not located solely 
in one hemisphere in our patient population. Furthermore, 
both other studies used a neuropsychological assessment and 

no measure of subjective cognitive functioning. In the CFQ no 
specific cognitive functions are tested. It might thus be more 
difficult to find a relation between subjective complaints and 
localization of the tumour than between specific neuropsycho-
logical functions tested in a neuropsychological assessment and 
localization of the tumour. Finally, awareness can play a role in 
the lack of found associations between meningioma or medical 
treatment characteristics and cognitive complaints. As CFQ is 
a self-report questionnaire, awareness of the patient of his or 
her own cognitive functioning might be an important factor. 
When using a neuropsychological assessment, awareness is 
less important for detecting neuropsychological impairments. 

Patients who received radiotherapy postoperatively did not 
have more subjective cognitive complaints, and this is in agree-
ment with the findings on neuropsychological assessment in a 
previous study (9). In addition, age was not associated with our 
outcome measures. This conflicts with an earlier study, which 
found a decline in cognitive functioning above the age of 55 
years after a surgically treated meningioma (7). 

employment status after the operation was related to a score 
above the cut-off on the HADS depression scale. Patients who, 
due to health problems, were not employed were more likely 
to show depressive symptoms. A similar relation between 
employment and psychological complaints is seen in patients 
with epilepsy (33, 40). 

The presence of epilepsy in patients was also related to 
depression, which is in agreement with a study showing that 
27.8% of the patients with epilepsy had signs of borderline or 
clinical depression on the HADS (40).

Patients who were born outside the Netherlands had a rela-
tively high score on the outcome measures. All analyses on both 
HADS and CFQ were repeated without this group of patients 
in order to check that they did not distort the findings. When 
not taking these patients into account, the above-mentioned 
relationships between different factors, cognitive complaints 
and emotional problems were still significant, and only two 
extra associations became significant; namely between the 
presence of complications after the operation and anxiety and 
between WHo grade and cognitive complaints. 

To our knowledge this is the first study to investigate subjec-
tive cognitive and emotional problems in this diagnostic group. 
other strengths of this study are the size of the study population 
and the high response rate. However, there are some limitations 
to our study. The design of this study was cross-sectional; there-
fore the course of cognitive complaints and mood disturbances 
was not elucidated. In addition, the relationships we found 
between the outcomes and possible influencing factors should 
be interpreted with caution because data on pre-operative cog-
nitive and emotional problems were unavailable. Furthermore, 
this study used a postal questionnaire, with the risk of response 
bias. However, there was a high response rate of 76.0% and 
there were no significant differences between patients who 
responded and those who did not respond; therefore the risk 
of meaningful distortion of the data is small. 

The cut-off point for the CFQ was defined using data of the 
general population. We chose to use two studies in the general 
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Dutch population; thus the CFQ values were based on a large 
population of the same nationality as our study population. It 
is not unusual to define a cut-off point using the distribution of 
scores in the general population. However, the validity of this 
cut-off point to distinguish between “normal” and “abnormal” 
scores has not yet been established. We nevertheless chose to 
use a cut-off point because it is advantageous in daily practice 
to have a clear cut-off above which scores are in a clinical 
range for which a referral is appropriate.

Another limitation of this study is that it did not take into 
account physical impairments caused by the meningioma or op-
eration. Physical problems can influence the mood of patients, 
and indirectly also their experienced cognitive functioning. As 
a result, this study might have underestimated this factor. A 
final limitation is that, due to practical considerations, a full 
neuropsychological examination was not performed. As men-
tioned above, neuropsychological assessment and subjective 
cognitive functioning can differ in different patients. 

Further research into the relationship between neuropsy-
chological assessment and subjective cognitive functioning, 
assessed both pre- and post-operatively, would be valuable to 
further enlighten cognitive functioning and to explore the rela-
tionships between objective and subjective cognitive function-
ing in this group. Ideally, this would be done in a prospective 
study in which multiple measurements were taken after the 
operation, in order to investigate the course of cognitive and 
emotional problems. In addition, possible factors associated 
with these problems could be explored further in this way in 
order to find possible prognostic factors for experienced cogni-
tive and emotional problems in this patient group. 

The findings of this study may have consequences for the 
organization of care after surgery for a meningioma. Nearly 
40% of the sample scored above the cut-off on the CFQ and/or 
HADS. This clearly indicates a need for systematic screening 
of cognitive and emotional problems after an operation for a 
meningioma. Such screening might help enable the provision 
of more timely care for patients who experience cognitive 
or emotional problems. In addition, the relationships found 
between country of birth and presence of depression or burn-
out in the medical history may help clinicians to become more 
aware of patients who are at risk of developing these problems.

The authors declare no conflicts of interest.
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