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Abstract

This study investigates whether similarly named subscales of three quality of life questionnaires, the European Organization for
Research and Treatment of Cancer Quality of Life Core Questionnaire (EORTC QLQ-C30), the Medical Outcome Study Quality
of Life Questionnaire Short Form 36 (SF-36) and the Functional Living Index Cancer questionnaire (FLIC) assess similar aspects
of the patients’ quality of life. A multitrait multimethod analysis on the answers of 234 cancer patients showed that subscale cor-
relations as indicators of convergent validity significantly exceed corresponding correlations of discriminant validity in five of the
seven dimensions analysed (physical functioning, emotional functioning, pain, fatigue/vitality and nausea/vomiting). The results of
the social functioning and overall health subscales are less clear. Content analysis of the social functioning scales reveals that this
domain is differently operationalised in the three questionnaires. Linear regressions of the overall health subscales suggest that
patients interpret overall health questions of the three questionnaires differently. The results show that overall health subscales of
these three questionnaires cannot be equated, while most specific subscales provide valid results. © 2002 Elsevier Science Ltd. All

rights reserved.
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1. Introduction

Quality of life has become an important issue in the
treatment of cancer. This is reflected by the recommen-
dation of the United States Food and Drug Adminis-
tration (FDA) to assess the quality of life, in addition to
overall survival, as an important measure of treatment
efficacy for every new drug therapy developed [1].
Quality of life is now considered a more important
aspect than some other traditionally used endpoints like
remission rate, disease-free survival and time to pro-
gression which do not necessarily reflect a benefit for the
patient [2]. Meanwhile, federal institutions, like the US
Department of Health and Human Services [3], as well
as clinical research groups [4-6] recommend the assess-
ment of quality of life as an important endpoint in clin-
ical trials. In 1996, the American Society of Clinical
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Oncology stated that quality of life is an important
endpoint, secondary in importance only to survival [7].

Although the conceptualisation and measurement of
quality of life remains a controversial subject, progress
has been made in the development and use of standar-
dised measures, but the comparability across different
studies is hampered by more than 70 established generic
instruments [8]. Most measures operationalize quality of
life according to the World Health Organization
(WHO) definition of health [9] with at least a physical,
an emotional and a social dimension. Often the instru-
ment also includes items measuring the overall health
and the overall quality of life.

Among the few instruments developed with careful
attention to the principles of test construction and eva-
luation are the Medical Outcome Study Short Form 36
(SF-36) [10], the European Organization for Research
and Treatment of Cancer Quality of Life core ques-
tionnaire (QLQ-C30) [5] and the Functional Living
Index Cancer (FLIC) [11]. Despite their different oper-
ationalisations of quality of life domains, these ques-
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tionnaires use several subscales for specific quality of
life domains which are labelled similarly (i.e. physical
functioning or social functioning in all three ques-
tionnaires, and mental health in the SF-36, emotional
functioning in the QLQ-C30 and psychological func-
tioning in the FLIC. These similar labels imply related
underlying concepts. Therefore, one could expect a
convergent validity of similarly named subscales when
these questionnaires are compared.

Two comparisons of the SF-36 with QLQ-C30 pub-
lished in English or German found substantial correla-
tions between related subscales [12,13]. Likewise, two
studies investigating the relationship between the QLQ-
C30 and the FLIC found high correlations between
corresponding scales [14,15]. In most cases, correlations
as indicators of convergent validity exceeded indicators
of discriminant validity indicating correspondence
between homologous scales. We are not aware of any
study which compared the SF-36 with the FLIC. In this
study, we compare the IQOLA SF-36 German version
1.0 with the German version of the QLQ-C30 version 3
and a German version of the FLIC to investigate whe-
ther corresponding subscales of these three instruments
measure similar aspects.

2. Patients and methods
2.1. Patients

A convenience sample of patients with different
malignant diseases and disease status who attended the
Universitiatsklinikum Charité, Berlin or the Oskar Zie-
then Krankhenhaus, Berlin either as inpatients or out-
patients between December 1999 and September 2000
was used. All patients were currently either receiving
chemotherapy or radiotherapy. Inclusion criteria were a
verified cancer diagnosis, proficiency in German, and an
expected survival time of more than 3 months. All
patients were informed about the objective of this study
before they were asked to fill out the questionnaires.

2.2. Quality of life questionnaires

The EORTC QLQ-C30 is the most commonly used
quality of life instrument in European cancer trials. The
QLQ-C30 is a cancer-specific, self-administered ques-
tionnaire designed for the assessment of general aspects
of cancer patients for use in clinical trials [5,16,17]. It
contains five functional scales (physical, role, cognitive,
emotional and social) and three symptom scales (fati-
gue, pain and nausea/vomiting), as well as several sin-
gle-item symptom measures and a global health/quality
of life scale. 28 of the 30 questions are constructed as 4-
point Likert-scales with verbal anchors for each cate-
gory, the remaining two questions are 7-point Likert

scales with verbal anchors for the end-points. All sub-
scales and individual item scores are transformed to a
0-100 scale with higher values indicating a higher func-
tioning in functional scales and an increased presence of
symptoms in symptom scales.

The SF-36 is, with more than 2000 publications, one
of the most widely used quality of life instruments
worldwide [18-22]. Its 36 questions yield eight multi-
item scales (physical functioning, role functioning phy-
sical, role functioning emotional, bodily pain, vitality,
social functioning, mental health and general health).
Six dimensions are formed of Likert-scales with three to
six answer categories and verbal anchors for each
answer category. Two scales are designed as Gutman
scales (with four yes/no items each). The subscores for
each subscale are transformed to a 0-100 scale with
lower values representing a lower functioning or a lower
presence of symptoms.

The FLIC was developed by Schipper and colleagues
[11]. Tt is one of the most frequently used quality of life
instruments in the English-speaking world [23-26]. The
questionnaire contains 22 items with 7-point Likert/lin-
ear analogue scales with verbal anchors on each side.
Although the FLIC items were originally summed up
into one overall quality of life score, several studies have
shown its multi-dimensional nature [11,14,15]. The
studies by King and colleagues [14] and Mercier and
colleagues [15] were the only studies we found which
compared the factor structure of the FLIC with another
quality of life questionnaire (in both cases the QLQ-
C30). Therefore in this study, we used the factor struc-
ture of these two studies in order to compare results
across different studies. For this study, we transformed
the subscales to 0100 scales with higher values indicat-
ing better functioning or a higher degree of symptoms.
Since, to date, there is no official German adaptation of
the FLIC, we used the German translation by Schlie-
phake [27].

2.3. Order of questionnaires

The data reported in this paper was part of a larger
study. Pretests revealed that many patients needed
approximately 1 h to fill out the whole questionnaire
package. To avoid losses of motivation and memory
effects when answering the questions, the package was
administered at two time points. The first questionnaire
package included the QLQ-C30 and the SF-36 (always
in this order), questions regarding demographic and
treatment-related data as well as two different answer
formats of a short form quality of life instrument. The
second package included the QLQ-C30 and the FLIC
(in this sequence), as well as two different answer formats
of a short form quality of life questionnaire. Patients
were asked to fill out the questionnaires themselves with
an interviewer available for questions all the time.
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2.4. Quality of life changes between wave 1 and wave 2

The mean time between the first and second wave of
administration was 17.0 days. Before the data of both
waves could be jointly analysed, potential quality of life
changes in between had to be controlled. Wilcoxon
signed-rank tests and retest reliabilities for the subscales
of the seven QLQ-C30 subscales, which were compared
with the other questionnaires, were calculated (Table 1).
In no subscale were significant changes of the patient’s
quality of life found. Because the assumption of a nor-
mal distribution is not fulfilled for the QLQ-C30 sub-
scales, Kendall’s tau-b correlations as indicators of
retest reliability were calculated. The resulting retest
reliability coefficients (Table 1) were moderate. Pear-
son’s r would have inflated the coefficients to 0.69-0.86.
A study by Hjermstad and colleagues [28] found slightly
higher coefficients (Pearson’s r 0.63-0.91), but in this
study the interval between the two waves of adminis-
tration was 4 days raising the possibility of memory
effects.

Because the retest-reliability coefficients of the QLQ-
C30 subscales were in the range of former findings and
no significant changes in subscores occurred in between,
we decided to analyse the three quality of life ques-
tionnaires together. The minor changes between the two
waves may result in lower associations between the SF-
36 and the FLIC subscores.

2.5. Statistics

Subscales for the QLQ-C30, the SF-36 and the FLIC
were computed according to the guidelines of the
developers. The scaling assumptions of all three ques-
tionnaires were assessed using Cronbach’s Alpha relia-
bility coefficients.

To test whether similarly labelled subscales assess the
same underlying quality of life domain a multitrait
multimethod analysis was used [29]. The multitrait
multimethod analysis is a common way to compare
subscales (called traits) of different quality of life

Table 1
Wilcoxon signed rank test and Kendall’s tau-b retest reliabilities of
EORTC QLQ-C30 scores

QLQ-C30 dimension Wilcoxon Z P value  Retest reliability
Physical functioning —1.50 0.14 0.72
Emotional functioning  —0.34 0.73 0.65
Social functioning —0.14 0.89 0.61
Pain —0.84 0.40 0.65
Fatigue —1.65 0.10 0.63
Nausea/vomiting —0.67 0.51 0.67
Quality of life —1.21 0.23 0.59

EORTC QLQ-C30, European Organization for Research and Treat-
ment of Cancer Quality of Life core questionnaire.

instruments (called methods). According to this
approach hetero-method-mono-trait correlations (gray-
shaded cells in Table 2, like the physical functioning
scales of the QLQ-C30, the SF-36 and the FLIC) are
expected to correlate highly with each other, i.e. they
should show convergent validity. On the contrary, het-
ero-method-hetero-trait correlations (cells with vertical
lines in Table 2, like the physical functioning scale of the
QLQ-C30 and the social functioning scale of the FLIC)
and mono-method-hetero-trait correlations (cells with
diagonal lines in Table 2, like the physical and emo-
tional functioning scale of the QLQ-C30) are expected
to show low correlations with each other which is called
discriminant validity. The limit of previous quality of
life studies using this approach has been the lack of
clarity under which conditions a researcher judged a
correlation matrix to show convergent and discriminant
validity.

This study makes the decision process explicit by
testing the significance of the ratio of correlations of
convergent validity (which we will refer to as ‘convergent
correlations’) that exceed correlations of discriminant
validity (which we will refer to as ‘discriminant correla-
tions’) in each dimension. For example, the convergent
correlation between the physical functioning scales of
the QLQ-C30 and the SF-36 was pairwise compared
with all discriminant correlations of these two physical
functioning scales. This procedure was repeated for the
convergent correlations of the QLQ-C30 and the FLIC
physical functioning subscales, as well as for the SF-36
and the FLIC subscales. All in all, the three convergent
correlations of the physical functioning domain were
pairwise compared with 132 discriminant correlations.
If the instruments show convergent and discriminant
validity, the proportion of convergent correlations
exceeding the discriminant correlations should be
high.

The ratio of convergent correlations exceeding the
discriminant correlations was evaluated using approx-
imative binomial tests. In a binomial test, the prob-
ability of getting r observations in one category of a
dichotomy and (rn—r) observations in the other cate-
gory, given a sample size n is analysed [30]. The zero
hypothesis in our study assumes no differences between
convergent and discriminant correlations, i.e. the prob-
ability that in a pairwise comparison a convergent cor-
relation exceeds a discriminant correlation is 1/2. The
binomial test determines the probability of getting r
observations in which the convergent correlations for
one quality of life dimension exceed discriminant corre-
lations in this dimension. Since in our study the product
of the number of observations and both probabilities
n x p and n(1 — p) exceeds 5, the binomial distribution
approximates the standard normal distribution, the
standard normal distribution was used as an approx-
imation of the binomial test. In case the subscales ana-
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Table 2
Scheme of the multitrait multimethod analysis
EORTC QLQ-C30 SF-36 FLIC
PF EF SF PF MH SF PF MH SF
PF
EORTC EF
QLQ-C30 SF
|
PF
SF-36 M :/ 7
SF 1] U
|
PF
FLIC MH “
V.
sF [11] [[[1] %

EORTC QLQ-C30, European Organization for Research and Treatment of Cancer core questionnaire; SF-36, Medical
Outcome Study Short Form 36; FLIC, Functional Living Index Cancer.

Methods: the EORTC QLQ-C30, the SF-36, and the

FLIC.

Traits: PF (physical functioning), EF (emotional functioning), MH (mental health), MF (mental functioning), and

SF (social functioning).

Gray-shaded cells: hetero-method-mono-trait correlations, i.e. correlation of similar subscales in different ques-
tionnaires, cells with vertical lines: hetero-method-hetero-trait, i.e. correlation of different subscales in different ques-
tionnaires, cells with diagonal lines: mono-method-hetero-trait correlations, i.e. correlation of different subscales in

similar questionnaires.

lysed did not show the expected pattern of convergent
and discriminant validity, multiple linear regressions
were calculated to investigate which subscales of one
instrument best explain the variance in the indis-
criminant subscales of the other instrument. To test the
ability of the instruments in distinguishing between
patients with high and low quality of life status, Mann—
Whitney U tests between these subgroups of patients
were calculated. High quality of life was operationalised
as scores above the median in the two QLQ-C30 quality
of life scales, the SF-36 overall health scale and the
FLIC quality of life scale. Since hardly any of the sub-
scales analysed met the criteria for interval data, the
correlations were calculated on the ordinal level as
Kendall’s tau-b coefficients.

This is the first study that compares the SF-36 and the
FLIC. Using the QLQ-C30 as a third questionnaire can
give more insight into the likely causes of poor con-
vergent validity. If only two questionnaires are com-
pared, it is unclear whether the low correspondence
between related subscales, like in the case of the social
functioning scales of the QLQ-C30 and the FACT-G
[31], is due to the poor statistical properties of one
instrument, whether the two instruments stress different
aspects of one domain, or whether a quality of life

dimension is more difficult to assess than other dimen-
sions.

3. Results
3.1. Patients

Of the 324 patients addressed, 282 (87%) agreed to
participate in this study. Main reasons for non-partici-
pation in this study were a disinterest in questionnaire
studies, not feeling well and lack of time. The partici-
pating patients were asked to fill out a package of
questionnaires while they were waiting for their exam-
ination, treatment or afterwards to be picked up. 234
(83%) of the 282 patients who filled out the first ques-
tionnaire package also took part in the second wave.
The patients had a variety of haematological malig-
nancies or solid tumours (Table 3). 217 patients received
chemotherapy, 17 patients were treated with radio-
therapy. 9 patients (3%) did not want to participate in
the second wave, 3 patients (1%) died. The remaining 36
(13%) of the patients failed to fill out their questionnaire
because patients were released from the ward or did not
have an appointment with their outpatient doctor
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Table 3
Characteristics of patients

Characteristics

Age
Mean=+S.D. (years) 57.6£13.6
Sex
Female 122
Male 112
Diagnosis
Breast cancer 86
Gastrointestinal cancer 37
Leukaemia 22
Lung cancer 26
Lymphoma/myeloma 44
Other solid tumours 19

S.D., standard deviation.

within 4 weeks after the first wave. The quality of life
scores in wave | of those patients who did not take part
in the second wave does not differ significantly from
those patients who participated in both waves. 47 of the
234 patients (20%) felt unable to fill out the ques-
tionnaire alone. In these cases the study was conducted
as a structured interview.

3.2. Descriptive data

Median scores and inter-quartile ranges of the trans-
formed subscales of the SF-36, the QLQ-C30, and the
FLIC are displayed in Table 4. Most subscales have a
median around the centre of the possible answer range
indicating no ceiling or bottom effect in this particular
patient sample. The social functioning subscale of the
FLIC indicates a ceiling effect, the nausea/vomiting
subscales of the QLQ-C30 and the FLIC show a bottom
effect.
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3.3. Multitrait multimethod analysis

The Kendall’s tau-b correlation coefficients between
the subscales of the three instruments are displayed in
Table 5. The diagonal of this correlation matrix con-
tains the Cronbach’s Alpha reliability coefficients for
the subscales. The Cronbach’s Alpha coefficients of all
subscales except for the FLIC pain subscale exceeded
0.70, the minimal threshold recommended for multi-
item scales. In most pairwise comparisons of quality of
life subscale correlations convergent correlations excee-
ded discriminant correlations (Table 6).

For the quality of life domain physical functioning,
the convergent correlations exceeded discriminant cor-
relations in 128 of the possible 132 pairwise compar-
isons. This significant result (z=10.71, P=0.001) was
unchanged when the analysis was broken down to
comparisons between the two questionnaires (z=6.48,
P=0.001 for the comparison of the QLQ-C30 and the
SF-36 physical functioning subscale, z=6.18, P=0.001
for the comparison of the QLQ-C30 and the FLIC
subscales, and z=15.58, P=0.001 for the comparison
between the SF-36 and the FLIC subscales). Similar
results were found for the emotional functioning and
pain subscales. The fatigue/vitality subscale is only part
of the QLQ-C30 and the SF-36. Their convergent cor-
relation was higher than 43 of the possible 44 dis-
criminant correlations that involved a fatigue or vitality
subscale (z=6.18, P=0.001). Likewise, the convergent
correlation of the nausea/vomiting subscale which is
only included in the QLQ-C30 and the FLIC exceeded
the corresponding discriminant correlations in all 44
possible comparisons (z=6.48, P=0.001).

Results were less clear for the quality of life dimen-
sions social functioning and overall health. When
analysed over all three questionnaires, convergent

Table 4
Medians and inter-quartile ranges of the EORTC QLQ-C30, the SF-36, and the FLIC

Wave 1 Wave 2

QLQ-C30? SF-36° QLQ-C30% FLIC?
Quality of life dimension Median IQR® Median IQR® Median IQR® Median IQRC*
Physical functioning 66.7 45.4 50.0 47.2 66.7 46.7 62.5 37.5
Emotional functioning/mental health 66.7 41.7 68.0 32.0 66.7 333 66.7 30.0
Social functioning 66.7 50.0 75.0 50.0 66.7 66.7 91.7 333
(Bodily) Pain 333 50.0 62.0 59.0 333 50.0 50.0 41.7
Fatigue (QLQ-C30)/vitality (SF-36) 50.0 44.4 50.0 35.0 44.4 44.4
Nausea/vomiting 0.0 33.3 0.0 33.3 0.0 25.0
Overall health/quality of life 50.0 33.3 47.0 27.0 50.0 33.3 72.2 33.3

EORTC QLQ-C30, European Organization for Research and Treatment of Cancer core questionnaire; SF-36, Medical Outcome Study Short Form

36; FLIC, Functional Living Index Cancer.

@ Higher scores indicate a better functioning (quality of life) in functioning scales and a higher degree of symptoms in symptom scales.

® Higher scores indicate a better quality of life in all domains.
¢ IQR, inter-quartile range, range 0—100.



Table 5
Multitrait multimethod correlation matrix (Kendall’s tau-b correlation coefficients) and Cronbach’s Alpha reliability coefficients
Wave 1 Wave 2
EORTC QLQ-C30 SF-36 EORTC QLQ-C30 FLIC

PF EF SF PA FA NV QL PF MH SF BP VIT HEA PF EF SF PA FA NV QL PF MF  SF PA NAU HEA

PF 0.86
EF 0.34  0.79
EORTC SF 034 036 0.73
QLQ-C30 PA —0.43 —0.35 —0.24 0.86
(wave 1) FA —-0.61 —0.45 -0.31 045 0.85

NV —0.36 —0.29 —0.20 034 042 0.83
QL 047 040 029 —-038 —-0.50 —0.32 0.88

PF 068 | 029 026 —040 —-0.50 —0.32 047 0.93
MH 034 0.57 | 034 —-031 —-0.36 —-0.27 041 031 0.81
SF-36 SF 0.34 031 | 0.54 |-021 -0.31 —-0.22 027 025 039 079
(wave 1) BP 038 0.29 m —-0.40 —-028 036 036 031 025 0.87
VIT 0.51 040 029 —-037 |-0.59 |-0.35 047 043 045 033 039 084
HEA 0.40 030 026 —030 —0.44 —0.33 040 037 025 028 041 079

PF 0.72 | 027 028 —039 —-0.53 —0.35 0.44 031 033 042 047 038 0.88

EF 030 | 0.65| 030 —031 —-0.37 —0.30 0.40 0.29 029 031 036 029 036 0.81
EORTC SF 031  0.37 —-0.24 -029 —-0.18 022 023 0.37 027 018 036 038 085
QLQ-C30 PA —0.35 —0.31 —0.18 036 030 —0.36 —0.36 —0.28 —0.22 —-0.31 -0.26 —047 —-0.38 —0.28  0.89

(wave 2) FA —-0.53 —0.39 —-0.24 036
NV —-0.32 —0.27 —-0.15 027 0.36
QL 041 035 026 —033 —-0.40

0.38 —0.44 —-0.46 —-0.34 —0.31

—0.34

—0.39 —0.40 —0.62 —0.50 —035 045 088
—0.29 —0.26 —021 —027 —032 —026 —036 —036 —0.19 029 041 077
036 038 028 036 042 042 038 030 —036 —043 —0.26 0.90

032 031 044 030 [ 0.60] 035

—0.20

PF 0.56 | 0.25 028 —024 —-0.44 —-0.29 0.36
PF 0.27 | 0.44 | 027 —-0.22 —-0.24 —-0.22 031 0.26 027 025 030 025 0.28 0.37 —-0.24 —0.27 —-024 029 0.34 0.79
FLIC SF 0.10 0.08 | 0.14 |—0.06 —0.13 —0.02 0.09 0.06 0.14 m 0.09 0.17 0.12 0.16 0.14 —0.13 —0.16 —0.03 0.12 0.16 0.14 0.71
(wave 2) PA —0.41 —0.40 —0.32 0.40 0.33 —0.38 —0.34 —0.40 —0.30 —0.41 —-0.28 —0.46 —041 —038 | 044 | 043 030 —042 —0.45 —0.33 —0.20 0.59
NAU —026 —022 —0.12 0.9 029 [ 053 ]-027 —021 —029 —0.16 —023 —026 —022 —028 —0.33 —0.16 021 036 [ 0.66 |-025 —0.32 —022 —0.07 035 0.88
HEA 037 025 0.19 —-0.19 —-040 —-024 | 036 | 033 036 025 026 044 | 026| 040 037 027 —-028 —0.42 —030 | 040 | 049 035 0.18 —0.40 —0.30 0.90
EORTC QLQ-C30, European Organization for Research and Treatment of Cancer core questionnaire; SF-36, Medical Outcome Study Short Form 36; FLIC, Functional Living Index Cancer. EORTC QLQ-C30: PF,
physical functioning; EF-emotional functioning; SF, social functioning; PA, pain; FA, fatigue; NV, nausea/vomiting, QL, overall health/quality of life.
SF-36: PF, physical functioning; MH, mental health; SF, social functioning; BP, bodily pain; VIT, vitality; HEA, overall health.
FLIC: PF, physical functioning; MF, mental functioning; SF, social functioning; PA, pain; NAU, nausea; HEA, overall health.

0.33 033 —0.31 —0.49 —-0.32 035 0.81

High correlations are expected between pairs of subscales measuring the same quality of life dimension (outlined cells) to indicate convergent validity. The remaining off-diagonal cells are expected to show low correlations
to indicate discriminant validity. The diagonal shows the Cronbach’s Alpha internal consistency coefficients.
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Table 6
Number of comparisons where subscale correlations of convergent validity exceed subscale correlations of discriminant validity
Quality of life dimension Subscales of the instruments Number z P value
Physical functioning QLQ-C30 with SF-36 44 of 44 6.48 0.001
QLQ-C30 with FLIC 43 of 44 6.18 0.001
SF-36 with FLIC 41 of 44 5.58 0.001
overall 128 of 132 10.71 0.001
Emotional functioning/ QLQ-C30 with SF-36 44 of 44 6.48 0.001
mental health QLQ-C30 with FLIC 44 of 44 6.48 0.001
SF-36 with FLIC 44 of 44 6.48 0.001
overall 132 of 132 11.40 0.001
Social functioning QLQ-C30 with SF-36 44 of 44 6.48 0.001
QLQ-C30 with FLIC 27 of 44 1.36 0.174
SF-36 with FLIC 21 of 44 —0.45 0.653
overall 92 of 132 4.44 0.001
Pain QLQ-C30 with SF-36 44 of 44 6.48 0.001
QLQ-C30 with FLIC 40 of 44 5.28 0.001
SF-36 with FLIC 39 of 44 4.97 0.001
overall 123 of 132 9.84 0.001
Fatigue/vitality QLQ-C30 with SF-36 43 of 44 6.18 0.001
Nausea/vomiting QLQ-C30 with FLIC 44 of 44 6.48 0.001
Overall health/quality of life QLQ-C30 with SF-36 37 of 44 4.37 0.001
QLQ-C30 with FLIC 32 of 44 2.86 0.004
SF-36 with FLIC 12 of 44 -3.17 0.002
overall 81 of 132 2.52 0.012

correlations in the domain social functioning sig-
nificantly exceeded corresponding discriminant correla-
tions (z=4.44, P=0.001). Yet when broken down to
pairwise comparisons of two questionnaires, only the
association between the QLQ-C30 and the SF-36 social
functioning subscales remained superior to discriminant
correlations (z=6.48, P=0.001). Neither the correlation
between the QLQ-C30 and the FLIC social functioning
subscale nor the correlation between the SF-36 and the
FLIC social functioning subscale significantly exceeded
the discriminant correlations of the social functioning
subscales with unrelated subscales.

Likewise, the convergent correlations between overall
health subscales significantly exceeded discriminant
correlations of the overall health subscales with unre-
lated subscales (z=2.52, P=0.01). But when two
questionnaires were compared only the association
between the QLQ-C30 quality of life subscale and the
overall health subscales of the SF-36 and the FLIC
were significantly larger than their discriminant corre-
lations. On the contrary, the correlation between the
SF-36 and the FLIC overall health subscale was sig-
nificantly lower than the associated discriminant
correlations.

3.4. Linear regressions for indiscriminant subscales

To investigate which other quality of life subscales
explain more variance in the social functioning and

overall health scales than the corresponding subscales of
the other two questionnaires, multiple linear regressions
with the standardised rank transformed subscales of the
other instruments as predictor variables were calculated.
When the QLQ-C30 subscales were used as predictor
variables of the FLIC social functioning subscale, the
QLQ-C30 social functioning subscale was the only sig-
nificant predictor. But it accounted for only 7.0% of the
variance. Likewise, the SF-36 social functioning scale
was the only significant SF-36 predictor variable of the
FLIC social functioning scale (R?=0.063). Two FLIC
subscales were significant predictors of the QLQ-C30
social functioning subscale: the FLIC pain (24.0%) and
mental functioning subscale (8.3%), yielding a total of
32.3% explained variance. Three FLIC subscales
explained 22.1% of the variance in the SF-36 social
functioning subscale, physical functioning (17.0%),
mental functioning (3.4%), and pain (an additional
1.7%). Neither for the QLQ-C30 nor for the SF-36
social functioning subscale was the FLIC social func-
tioning subscale a significant predictor.

The SF-36 overall health subscale was best predicted
by the FLIC physical subscale (R>=0.175). The FLIC
pain and mental health subscales added 3.3 and 2.0%,
respectively. 33.8% of the FLIC overall health score
was predicted by the SF-36 vitality subscore. The SF-36
overall health subscore and the SF-36 physical func-
tioning subscore explained an additional 3.1 and 2.5%,
respectively.
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3.5. Ability of the instruments to distinguish between
patients with high and low quality of life status

The high quality of life group consisted of 44 patients
that scored above the median in the two QLQ-C30
quality of life subscales, the SF-36 overall health scale,
and the FLIC quality of life scale. The low quality of
life group was formed of the 48 patients that scored
below the median in all four indicators of overall quality
of life. The discriminant ability of the three ques-
tionnaires in distinguishing between patients with vary-
ing quality of life status was tested on these two
subgroups. Mann—-Whitney U tests showed significant
differences in the rank sums of these two subgroups
(Table 7). In all quality of life domains, patients with
higher quality of life status reported a better functioning
or less symptoms than patients with a low quality of life
status.

4. Discussion

This study investigated whether seven similarly named
subscales of the SF-36, the QLQ-C30 and the FLIC
measure the same underlying trait. When analysing the
multitrait multimethod correlation matrix the decision
process was made explicit by testing the significance of
the ratio of convergent correlations exceeding dis-
criminant correlations in each dimension. It is the first
study that compared three standardised multi-
dimensional quality of life questionnaires and the first
study comparing the SF-36 and the FLIC.

Five of the seven quality of life dimensions showed
convergent validity. Like in previous studies, the physi-
cal dimensions (physical functioning, pain, fatigue, and
nausea/vomiting) and the emotional functioning sub-
scales correlate moderately to highly with each other
[12-15,31,32]. More importantly, in these dimensions
convergent correlations between similarly labelled sub-
scales correlated higher with each other than with unre-
lated subscales. In addition, the significant differences

between patients with high and low quality of life status
in all quality of life domains implies that all three
instruments are able to discriminate between patients
with varying quality of life status.

The low internal consistency of the FLIC pain sub-
scale is most probably due to an unprecise translation of
item 20. While the English version asks for pain and
discomfort the German translation [27] is more general
asking for painful/sorrowful discomfort. Despite its low
internal consistency, the FLIC pain subscale showed
good convergent and discriminant validity.

The poor convergent correlation of the social sub-
scales is in line with previous findings that found lower
correlations between social subscales compared with
physical domains [12,32]. A multiple linear regression
model yielded no other significant predictors of the
social subscales. This finding leads to the conclusion
that the low convergent validity of the QLQ-C30, SF-36
and FLIC social subscales is less due to an overlap with
presumably unrelated traits, but result from a lack of
overlap between these two social functioning scales. A
possible explanation would be the way how social func-
tioning is operationalised. While the QLQ-C30 and the
SF-36 ask for disruptions in relations with friends and
relatives due to health problems, the FLIC asks the
patient to rate his willingness to see and spend time with
relatives and friends. Apparently these operationalisa-
tions of social functioning activate different knowledge
structures which yield different results and possibly
diverging conclusions.

Overall health ratings are included in quality of life
measures to allow for weightings of different health
domains and to measure health aspects that are not
covered by the specific questions. Generally overall
health ratings correlate highly with each other [32].
Despite their general character, those dimensions corre-
lated only moderately with each other in our study.
Especially for the convergent correlation between the
SF-36 and the FLIC, the overall health ratings was poor
and significantly lower than correlations of these sub-
scales with more specific quality of life aspects. The

Table 7
Discriminant ability of the questionnaires in distinguishing between patients with a high and low quality of life status®
Quality of life dimensions Wave 1 Wave 2

QLQ-C30 SF-36 QLQ-C30 FLIC

U P value U P value U P value U P value
Physical functioning 157.0 0.001 195.5 0.001 129.5 0.001 159.5 0.001
Emotional functioning/mental health 346.5 0.001 185.5 0.001 220.5 0.001 249.5 0.001
Social functioning 527.5 0.001 473.0 0.001 475.5 0.001 564.5 0.001
Pain 457.5 0.001 402.5 0.001 400.5 0.001 292.0 0.001
Fatigue/vitality 118.5 0.001 91.5 0.001 83.0 0.001
Nausea/vomiting 497.5 0.001 455.5 0.001 470.5 0.001

2 Mann—Whitney U tests for differences in subgroups were significant with all of the three quality of life instruments used in this study.
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ordinal multiple linear regression revealed that the SF-
36 overall health subscale is best predicted by the phy-
sical subscale of the FLIC. Conversely, the FLIC over-
all health subscore is best explained by the SF-36
vitality subscore. The SF-36 overall health questions
inquire about the patient’s health directly or as com-
parisons with other persons. Apparently patients
associate these questions more with physical aspects.
Conversely, the FLIC overall health questions ask
about the patients well-being and feelings, which
apparently is more associated with subjective feelings of
vitality/fatigue. The QLQ-C30 tries to find a compro-
mise by asking one question (item 29) about the
patient’s health and a second question (item 30) con-
cerning the patient’s overall quality of life. Presumably
this hybrid approach leads to higher convergent validity
when compared with the SF-36 and the FLIC overall
health subscales.

Although the use of quality of life assessment has
become common in clinical trials, many studies do not
use standardised multidimensional quality of life mea-
sures or use only overall health/quality of life ratings
when they report about the patient’s well-being. This
study shows that careful interpretation is recommended
when measures of so-called ‘overall health’ are com-
pared. Although all three questionnaires in our study
show a high internal consistency in this scale they focus
on different aspects of the overall well-being. Compar-
isons of overall health scores across studies that use
different quality of life instruments may lead to the
wrong conclusions, whereas most subscales of the three
measures analysed showed a high degree of convergent
and discriminant validity in the seven quality of life
dimensions studied.
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