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Assessment of quality of life in patients treated
for low-grade glioma: a preliminary report

M J B Taphoorn, J J Heimans, F J Snoek, J Lindeboom, B Oosterink, J G Wolbers,
A B M F Karim

Abstract
In this pilot study quality of life was

assessed in fourteen adult patients who
were treated for a low-grade glioma with
surgery and radiotherapy at least one year

previously. Apart from widely used para-
meters, such as the neurological and func-
tional status, the patients' cognitive func-
tioning and actual affective status were

determined. In addition the patients were
interviewed to evaluate various aspects of
quality of life. Generally no serious focal
neurological deficits were found, although
psychological examination showed serious
cognitive and affective disturbances in

most cases. Self report measures con-

cerning cognitive functioning were not in
all cases in accordance with objective test
results. When the results of treatment in
glioma patients are evaluated assessment
of quality of life, including neuropsycho-
logical functioning, should be performed,
especially as new therapeutic strategies
are being developed.
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In most studies on efficacy of treatment for
low-grade glioma time to tumour recurrence or

duration of survival are used as end points.
Retrospective analyses indicate that both dura-
tion of survival and time to tumour progression
are prolonged by radiotherapy. '` Radio-
therapy may on the other hand bring about
long term side effects, with regard to brain
functioning."6 Prospective studies will need to
be performed to find the optimal treatment of
low-grade glioma. This issue is still being
discussed.79

Notwithstanding conceptual and methodS-

logical controversies, quality of life evaluation
has become increasingly important for clinical
decision making.'0 In studies on treatment for
low-grade glioma, however, systematic infor-
mation on the quality of life of these patients is
scarce." Quality of life in cancer patients is
best defined as a multidimensional concept
that encompasses the physical, emotional and
social components associated with the illness
and its treatment.'2 13 To measure quality of
life as defined above, an extensive assessment is
required, using both objective and subjective
indices. In this pilot study the well-being of 14
patients was assessed in a comprehensive
somato-psychological examination, including
their physical functioning, affective status,
social functioning, cognitive functioning and
sense of general well-being. The primary aim of
this study was to evaluate the utility of the
instruments to be used for future studies.

Patients and methods
Patients
Adult patients (>18 years of age), who had
been treated for a low-grade supratentorial
glioma with surgery and radiotherapy at least
one year previously were included. Only
patients without clinical or CT signs oftumour
recurrence were included. All 14 patients who
met these criteria were asked to participate: all
14 could be tested.
Seven patients took fenytoin and three

patients valproate to prevent fits; serum levels
of these drugs were within the therapeutic
range. No drugs that might influencge mood,
such as corticosteroids or antidepressants were
taken by the patients. Pituitary stimulation
tests and hypothalamic functions tested in 12
of the 14 patients were normal. In table I the

Table I Patient characteristics

Patient Tumour Treatment
Interval w

Case Age M/F Location Pathol** Surgery RT(cGy) RT (months)

1 41 M L temp oligo B subtotal 4500 46
2 61 F L pariet oligo A biopsy 6120 80
3 66 F R pariet astro II subtotal 5940 12
4 37 M L temp astro II subtotal 4500 14
5 34 M L front astrpiI subtotal 5400 108
6 37 M L pariet astro II subtotal 5000 24
7 24 M L thalam astro I biopsy 4500 49
8 26 F R pariet astro II gross tot 4500 24
9 61 F L temp oligo B gross tot 5400* 13
10 40 M L pariet astro II biopsy 5940 51
11 47 M L front astro II gross tot 5940 46
12 39 M R thalam astro II biopsy 5400 12
13 40 M L front oligo B rad.subt 5940 43
14 42 M L pariet oligo A biopsy 5400 135

*Patient 9 had been irradiated before (3960 cGy).
**Tumour grading according to Kernohan'4 and Smith.'5
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characteristics of the 14 patients included are
described; in addition data are given on the
tumour and the treatment.'4 1" Mean age of
the group (10 males, four females) was 43-4
years (24-66 years). All patients had surgery:
five biopsy, six subtotal removal and three
gross total removal. One patient (case 9) had a

right hemiparesis and an aphasia which were
not influenced by surgery. No significant
abnormalities were found in the other patients
on neurological examination, both before and
after surgery. Postoperative focal brain radio-
therapy (4 or 6 MeV photons) was given to all
patients. The total dose ranged from 4500 to
6120 cGy; the number of fractions varied
between 25 to 34, given in 30 to 54 days.

Methods
A neurological examination (including orienta-
tion and alertness, cranial nerves, motor and
sensory functions, reflexes and coordination)
was performed on all patients and the Kar-
nofsky Performance Status (KPS) was deter-
mined. To detect possible cognitive deficits,
attentional, mnestic, verbal, visuo-spatial and
executive functions were tested. For this pur-
pose 8 standardised tests were used (table
2),s 6-23 which took about 45 minutes.
On the basis of the patients' performances

on the various tests, a Total Cognitive Problem
Score (TCPS) was calculated, serving as an
overall index of cognitive dysfunction. The
TCPS is a mean score based on ratings of each
subtest performance on a 3 point scale, from 0
(normal), 1 (lowered) to 2 (disturbed).
The patients were subsequently interviewed

by a clinical psychologist, using a question-
naire, which was developed especially for this
patient group by one of the authors (FS) and
served as a guideline for a structured interview
that took approximately 45 minutes. It focused
on a) Social-economic status; b) Physical
complaints; c) Problems with daily life activ-
ities, including cognitive functioning; d) Social
functioning and perceived social support; e)
Evaluation ofthe overall health status and well-
being and f) Treatment experiences and out-
look.

In 11 cases the partners were present to
supply additional information on daily prob-
lems and worries of the patients as well as
themselves.

In addition patients were psychologically

tested to measure their actual affective status,
using the Affect Balance Scale (ABS)24 and the
Dutch version of the Profile of Mood States
(POMS).2 26The ABS is a widely used instru-
ment for measuring "happiness" in health
surveys and studies on Quality of Life and
consists of 10 yes/no items.27 The concept of
"happiness" is operationally defined as the
experience of more positive affect than neg-
ative affect over the past three weeks. The affect
balance is simply calculated as the positive
affect score (0-5) minus the negative affect
score (0-5). The POMS is a more sophistica-
ted mood-adjective checklist, commonly used
in studies on subjective well-being.28 The
Dutch version of the POMS measures affective
disturbances along five dimensions, namely
depression, anger, fatigue, tension and vigour.
It consists of 32 items to be scored by the
patient with respect to the past few days, on a
5-point Likert-scale ranging from "not at all"
to "very much". The total somato-psycho-
logical assessment was completed in one ses-
sion and took approximately 21 hours.

Results
Neurological examination
On neurological examination two patients had
abnormalities: patient 2 had a clearly disturbed
orientation in time and place; patient 9 had a
severe right hemiparesis and an expressive
aphasia. All other patients were normal on
neurological examination. KPS in patient 2
was 70; in patient 9 it was 40. In the other
patients KPS was at least 80.

Neuropsychological assessment
Most disturbances were found on the Stroop-
ColourWordTest 3 (interference), the Rey-test
(immediate recall) and the d2 total score
(selective concentration). The results of these
three tests are shown in table 3, together with
the TCPS based on all subtest performances.
The relationship between the data gathered

from the neuropsychological examination and
subjective reports that were obtained in the
structured interview is demonstrated in table
4. Patients rated the degree of difficulty they
experienced in memorising and concentration
in daily life on a 3-point scale: "no difficulty"
(0), "some difficulty" (1), "a lot of difficulty"
(2). By splitting theTCPSs around the median
(7 cases with score 0-69-1-21; 6 cases with

Table 2 Neuropsychological tests

Test Function

d2-Test selective concentration
(Brickenkamp, 1967)
Stroop-colour-Word Task exclusive concentration
(Stroop, 1935)
Rey Auditory-Verbal Learning Test immediate and delayed recall
(Rey, 1959)
Visual Association Test episodic memory
(Lindeboom, 1989)
Categoric Word retrieval verbal fluency
(Talland, 1965)
Judgement of Line Orientation spatial insight
(Benton et al, 1978)
Facial recognition test gestalt recognition
(Hamsher et al, 1979)
WISC Maze Test foresight and planning
(Wechsler, 1949)
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Table 3 Cognitive fiunctioning: Total Cognitive
Problem Score and level of impairment in 3 sub-tests

Cognitive tests

Cases TCPS Stroop-Color Rey-test d2-test

1 0-69 2 2 0
2 1-07 2 2 2
3 1-21 2 1 1
4 0-86 2 2 2
5 000 0 0 0
6 0-29 2 0 1
7 1-07 2 1 2
8 007 0 0 0
10 1-21 0 2 2
1 1 0-29 2 1 -0
12 1 00 0 0 2
13 050 2 1 2
14 050 2 2 0

Patient 9 could not be tested (severe aphasia) TCPS: Total
Cognitive Problem Score (range 0-2)

0 = normal
I = lowered
2 = disturbed

score O0- 55) one group with high and one
group with low cognitive impairment was
created. As shown in table 4 these two groups
do not differ in the mean level of self-reported
problems with concentration and memory. In
other words, in the 13 patients tested no
correlation was found between objective test
results and self-report measures on cognitive
functioning. Seven patients rated themselves
more cognitively disturbed than indicated by
test results while two patients severely under-
estimated their impairments.

Structured interview
It became evident from the interview that
fatigue was the most prominent physical com-
plaint (12 cases), together with sleepiness (10
cases). Table 5 gives an overview of the
patients' subjective complaints during the past
four weeks, rated on a 3-point scale from "no
trouble" to "troublesome".
Four patients (2, 10, 13 and 14) stated with

emphasis in their interview to be unsatisfied
with their overall health status. With the
exception of patients 3, 6 and 12 the whole
group had experienced significant personality
changes after surgery and radiotherapy, gen-
erally described as increased emotional reac-
tivity and lowered tolerance for stressful situa-
tions. The partners of the patients underlined
this pattern of behavioural change which in
some cases had contributed to social isolation.
The partner's view on the patient's daily life
functioning was generally more critical than
the patient's own view. After surgery six

Table 4 Comparison of subjective memory and
concentration in the low and high impaired group on
cognitive functioning (N=13)

Memory Concentration

TCPS mean SD mean SD

0-69-1-21 1-3 (0-8) 1.0 (0-6)
O00-0055 1-3 (08) 1.0 (09)

TCPS = Total Cognitive Problem Score

patients were treated for their psychosocial
problems related to the glioma. Overall,
patients and partners expressed satisfaction
with the care offered at the hospital and felt
they had been informed sufficiently at the start
of treatment.

Affective status
When asked about the sense of general well-
being, that is, an overall evaluation of how the
patient felt in the past three weeks, on a scale
from 1 to 5 ("very bad"-"very good"), three
patients answered neutral ("not good, not
bad"), while the others stated to feel "good"
and "very good".

Scores on the ABS show that only in two
cases (10 and 14) negative affect predominated
over positive affect (table 6). Results on the
POMS, however, indicate that, compared with
the normal population, the group studied here
on the average showed high scores on depres-
sion, anger, fatigue and tension, and scored
low on vigour.

Discussion
Recently it was stated that, with patients
treated for brain glioma, more attention should
be paid to the impact of treatment on brain
functions, using quality of life, neuropsycho-
logical functioning and electroencephalogra-
phy as parameters.29

In this study an extensive assessment of
quality of life, along various dimensions, took
place. With the test procedure itself, none of
the patients examined considered the examina-
tion too demanding or tiring. This shows that
an extensive assessment in glioma-patients is
feasible. Several discrepancies were demon-
strated between the collected data.

In only two patients widely used parameters,
such as the. neurological and functional per-
formance status, showed significant dysfunc-
tion. On the other hand, tests for cognitive

Table 5 Physical complaints (N=13)

Cases

Complaints 1 2 3 4 5 6 7 8 10 11 12 13 14

Fatigue + ++ ++ + ++ - + ++ ++ + ++ ++ ++
Dizziness - - - - - - - + + - - + -
Nausea - - - - - - - - +
Headache - + + - - - - + + - - ++
Fits - + +

Sleepiness + + - - - + + ++ ++ + ++ + +
Sexual problems - - - - ++ - - - - - - - +
Sleep disturbance + ++ + - - ++ - - + +

- = no trouble
+ = some trouble
++ = troublesome
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Table 6 Affective status (N=13): discrepancy beween ABS and POMS

Cases 1 2 3 4 5 6 7 8 10 11 12 13 14

ABS
pos aff 4 3 4 5 3 5 5 4 3 5 3 4 3
neg aff 0 2 1 0 0 0 1 3 4 2 1 0 5
affect ball 4 1 3 5 3 5 4 1 -1 3 2 4 -2

POMS
Depression 8 10 25* 13* 9 9 10 14* 15* 9 8 15* 21*
Anger 8 9 10 14* 7 12* 14* 19* 18* 9 7 7 17*
Fatigue 7 16* 13* 11 17* 12* 13* 17* 24* 10 22* 16* 15*
Tension 6 8 25* 13* 9 8 10 15* 19* 7 6 14* 10
Vigour 19 12* 13* 16* 11* II* 23 13* 23 18 5* 19 13**

* = disturbed
ABS = Affect Balance Scale (range -5 to 5)
POMS = Profile of Mood States (range D 8 - 40

A 7 - 35
F 6 - 30
T 6 - 30
V 5 - 25)

functioning and the affective status were results were interpreted taking into considera-
abnormal in nearly all patients. In two earlier tion the patients' educational level and age,
studies marked neuropsychological impair- which is a relatively accurate estimate of the
ment was demonstrated in adult patients trea- premorbid level.
ted for brain tumours. Hochberg and Slotnick The partner's view on the patient's function-
evaluated cognitive functioning in 13 patients ing generally seemed more in accordance with
surviving for at least one year after treatment test results than the patient's own view. Data
for astrocytoma with surgery, radiotherapy and obtained from the patient's direct environment
chemotherapy.30 Maire et al studied 49 adult may therefore be an important source of
patients with primary intercranial tumours, information, next to the patients' own
following surgery and radiotherapy.3" Both reports.
studies, as well as ours, were performed on a The results of the ABS indicated a negative
selected population without premorbid testing. affect balance in only two patients. On a more
According to these studies radiotherapy was superficial level the patients are obviously not
suspected to be the main cause of neuro- unhappy, but results on the POMS showed
psychological deficits, especially in learning evident signs of depression, anger, fatigue,
new tasks which require attention and immedi- tension and lack of vigour in 11 of the 13
ate solving ability, patients examined. This is also reflected by the

In only two of our patients (7 and 11) results of the structured interview on common
deficits on cognitive testing could be related to physical complaints such as fatigue, sleepiness
the location of the tumour. and sleep disturbances. On the other hand,
The lack of this relation in most of our only two patients taking antiepileptic drugs

patients is in favour of diffuse, radiation- complained of partial seizures occurring two or
related disturbances, although it has been three times a year. The mood disturbances
suggested that the relationship between the mentioned above may have influenced the
involved structures and specific cognitive results on neuropsychological testing which
defects is less evident for brain tumour than for was also demonstrated in a recent paper.33
stroke: brain dysfunction caused by a tumour Moreover, mood disturbances may also
may partly be due to displacement of neuronal explain the overestimation of cognitive deficit
structures rather than to destruction as is the in several patients. These mood disturbances
case in stroke.32 In view of the assumed may be caused by brain damage as a result of
heterogeneity of both origin and severity of radiation, but also by a combination of diffuse
cognitive disturbances due to a broad spec- brain damage and psychological problems in
trum of functions and locations potentially terms of adjustment and fear of tumour
affected by the tumour and the treatment, the recurrence.
various neuropsychological tests were chosen. The ABS, together with questions asking the

Besides objective neuropsychological test- patient to give a global evaluation of their well-
ing, subjective complaints concerning cogni- being, appears to give us only superficial
tive dysfunctioning were evaluated in the inter- information about the emotional status of
view. Especially in view of the growing interest glioma patients. Further studies are necessary
of the impact of medical treatment on the to determine whether the disturbances of
subjective well-being, the discrepancy demon- cognitive functions and quality of life as
strated between the objective and subjective observed in these patients are due to the
data is an interesting phenomenon, that tumour, surgery, radiotherapy or even other
deserves further research. Of special interest is causes. Important patient and treatment vari-
the question of whether information on the ables are, for example, length of follow up,
premorbid level of cognitive functioning could radiation dose and fraction size. For this
explain the fact that some patients experience purpose other groups of patients need to be
their cognitive functioning as more impaired tested, such as, patients with low-grade glioma
than would be expected on the basis of test who have not been treated with radiotherapy,
results. and patients with malignancies without CNS

In his study no premorbid testing was involvement.
possible, but the neuropsychological tests We argue that, apart from a neurological
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examination and assessment of the functional
status, neuropsychological testing (with special
attention for concentration and immediate
recall), as well as an evaluation of the actual
affective status and a structured interview are
required when the impact of treatment on the
quality of life in glioma patients is evaluated.
This applies especially to patients without
significant disturbances of the neurological
and functional performance status. In this
patient group the ABS appears to be of limited
use: it gives little additional information to the
POMS and may be omitted in future studies.
Moreover, the Visual Association Test could
potentially be omitted as similar information is
obtained from the D-2 test. The length of the
interview may in our opinion be reduced by
combining some parts and using more pre-
coded questions. In this way the quality of life
assessment can be shortened.
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