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Abstract

Objective: This study aimed to validate the European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire (EORTC QLQ-C30, English version 3.0) in Singaporean cancer patients.
Methods: In a cross-sectional study, a heterogeneous sample of cancer patients (n = 57) self-administered a
questionnaire containing the QLQ-C30, the Short Form 36 Health Survey (SF-36) and assessing health and
sociodemographic status. Construct validity was assessed by testing a priori hypotheses that QLQ-C30
scales would be moderately or strongly correlated with SF-36 scales measuring similar dimensions of
health-related quality of life (HRQoL) and that subjects reporting mild symptoms would have better
HRQoL scores than those reporting severe symptoms. Internal consistency reliability was assessed using
Cronbach’s a. Results: Strength of Spearman’s correlations between the QLQ-C30 and SF-36 scales
assessing similar dimensions of HRQoL ranged from 0.35 to 0.67. Subjects with mild symptoms had better
scores than those with severe symptoms for all six QLQ-C30 HRQoL scales (p < 0.05 for five scales,
Mann—Whitney U tests). Cronbach’s o ranged from 0.19 for the cognitive functioning scale to 0.91 for the
global QoL scale. Conclusion: This study provides preliminary evidence for the validity and reliability of the
EORTC QLQ-C30 in English-speaking Singaporean cancer patients.
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Abbreviation: EORTC QLQ-C30 — European Organization for Research and Treatment of Cancer Quality
of Life Questionnaire; HRQoL — Health-Related Quality of Life; SF-36 — Short Form 36 Health Survey

Introduction The QLQ-C30 has been used worldwide [2];

however, it has not been validated in Singapore, a
The European Organization for Research and multi-ethnic South-East Asian country where
Treatment of Cancer Quality of Life Question-naire English is the language of instruction in schools.
(EORTC QLQ-C30, referred to as QLQ-C30 The current study, therefore, aimed to examine the
hereafter) is an instrument for assessing health-re- validity and reliability of the QLQ-C30 in English-

lated quality of life (HRQoL) in cancer patients [1]. speaking Singaporean cancer patients.
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Methods
Study design

A convenience sample of cancer patients was re-
cruited from a tertiary referral hospitalin Singapore.
After providing written consent, patients while
waiting for their routine chemotherapy, completed a
questionnaire containing the QLQ-C30, the Short
Form 36 Health Survey (SF-36) [3] and assessing
sociodemographic status and presence of chronic
medical conditions. Patients not having a diagnosis
of cancer, not fluent in English or too weak to self-
administer the questionnaires independently were
excluded. A samplesize of 61 was targeted asit would
allow identifying correlations of > 0.35 with a
power of 80% at a p-value of 0.05 [4].

Instruments

The QLQ-C30 (version 3.0) measures HRQoL in
the past week using a global QoL scale, five
functional scales and eight symptom scales/items
(Table 2). All QLQ-C30 items have four response
options (i.e. ‘not at all’, ‘a little’, ‘quite a bit’ and
‘very much’) except that the two items assessing
global QoL use a seven-point scale [5]. Scale scores
(range: 0-100) are rescaled mean scores of their
component items, with higher global QoL/func-
tional scale scores indicating better HRQoL but
higher symptom scale/item scores indicating
higher level of symptomatology. The original
English version of QLQ-C30 was used in this study
after assessing appropriateness of phrasing.

The SF-36 measures HRQoL in the past
4 weeks using eight dimension scales (Table 3),
with higher scores (range: 0—100) indicating better
HRQoL. The SF-36 has been intensively validated
in many countries and in patients with various
medical conditions [6] including laryngeal cancer
[7]. In Singapore, the UK English version of SF-36
demonstrated good psychometric properties in
both patient populations [8, 9] and the general
population [10]. The SF-36 served as a ‘gold
standard’ for HRQoL assessment in this study.

Statistical analyses

Spearman’s correlations between QLQ-C30 and
SF-36 scales were computed to assess convergent

construct validity. Based on the literature [11-15],
we hypothesized that scales of these two instru-
ments measuring similar dimensions of HRQoL
would be moderately or strongly correlated (see
Table 3 for a priori hypothesized pairs of scales). A
correlation coefficient of >0.5, 0.35-0.5 and
<0.35 was considered a strong, moderate and
poor correlation, respectively [16, 17].

The QLQ-C30 global QoL /functional scale
scores were compared between subjects reporting
mild and severe symptoms to assess known-groups
construct validity. We hypothesized that subjects
with mild symptoms would have better HRQoL
than those with severe symptoms. We also assessed
known-groups validity according to stage of dis-
ease and presence of comorbid conditions.

Cronbach’s « was calculated for all QLQ-C30
scales to assess internal consistency reliability with
an o > 0.7 considered as acceptable [18].

Results

Completed questionnaires were collected from 78
subjects. Among these, 16 subjects completed the
questionnaires using their caregivers’ input and
five subjects were not cancer patients. Analyses
were conducted using data from the remaining 57
eligible subjects. The mean age of these subjects
was 43 years, with 44% being male. The majority
of these subjects was ethnic Chinese (60%), mar-
ried (72%), employed (53%) and received
7—-11 years of education (54%). Breast cancer
(n =23) and colorectal cancer (n =9) were the
most common diagnoses in these subjects; hyper-
tension (n = 8) and diabetes (n = 8) were the most
frequently reported chronic medical conditions
(Table 1).

A total of seven missing answers, each for one
different item, were identified, resulting in two
missing scores (each for one QLQ-C30 scale).
Median (interquartile) scores are displayed in
Table 2. As to sclf-reported symptoms, severe
conditions (i.e. indicated by the ‘quite a bit’ or
‘very much’ option) ranged from 9% for dyspnoea
to 47% for fatigue (Table 2).

The strength of Spearman’s correlations for
eight pairs of QLQ-C30 and SF-36 scales mea-
suring similar dimensions of HRQoL ranged from
0.35 between QLQ-C30 role functioning and



Table 1. Subjects’ characteristics (n = 57)

n

%

Mean age (range), year
Male
Ethnicity
Chinese
Malay
Indian
Years of education
<6 years
7-11 years
>12 years
Marital status
Unmarried
Married
Separated/divorced/widowed
Employment status
Employer/employee/student
Homemaker/housewife
Unemployed
Retiree
Presence of chronic medical conditions
Diagnosis
Breast cancer
Colorectal cancer
Leukemia
Lung cancer
Lymphoma
Germ cell tumor
Other cancers

a

43
25

34
21
2

11
31
15

14
41
2

30
8
11
8
16

2

3
9
6
5
4
3
6

15-79
44

60
37
3

19
54
26

25
72
3

53
14
19
24
28

40
16
11
9
7
5
11

# Conditions included hypertension (n =

8), diabetes (n = 8),
stroke (n = 1), asthma (n = 1) and arthritis (n = 1).
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SF-36 role-emotional scales to 0.67 between QLQ-
C30 pain and SF-36 bodily pain scales (Table 3).
Subjects reporting mild symptoms had statistically
significant higher scores that those reporting se-
vere symptoms (Table 4). Generally, subjects in
early stages of cancer (or with no comorbid con-
ditions) had better QLQ-C30 scores than those in
advanced disease stages (or with comorbid condi-
tions); however, none of these differences was
statistically significant (Table 4).

Cronbach’s o was higher than 0.70 for six of the
nine QLQ-C30 scales (Table 2).

Discussion

It has been well accepted that a comprehensive
assessment of cancer and its treatment should in-
clude HRQoL [19]. The need of assessing HRQoL
in cancer patients is especially pressing in Singa-
pore where cancer is the leading cause of mortality
(approximately one in four deaths caused by can-
cer [20]). The present study provides preliminary
evidence demonstrating the validity and reliability
of the QLQ-C30 (English version 3.0) in Singap-
orean cancer patients. With this study, we hope to
elicit more outcomes research in cancer patients in
Singapore.

Table 2. Distribution and internal consistency reliability of EORTC QLQ-C30 scores (n = 57)

QLQ-C30 scale/item Number of items Median score Severe symptom?, % o®
(interquartile)
Global QoL 2 67 (50, 75) 091
Functional scale
Physical functioning 5 87 (73, 93) 0.62
Role functioning 2 83 (50, 100) 0.87
Emotional functioning 4 83 (67, 96) 0.86
Cognitive functioning 2 92 (67, 100) 0.19
Social functioning 2 67 (58, 100) 0.83
Symptom scale/item
Fatigue 3 33 (22, 56) 47 0.82
Nausea and vomiting 2 17 (0, 33) 30 0.68
Pain 2 17 (0, 33) 26 0.84
Dyspnoea 1 0 (0, 33) 9
Insomnia 1 33 (0, 33) 18
Appetite 1 33 (0, 33) 23
Constipation 1 0 (0, 33) 12
Diarrhoea 1 0 (0, 33) 11
Financial difficulties 1 67 (33, 100) 51

% A symptom was considered severe if any response to the symptom item(s) was ‘quite a bit’ or ‘very much’.

® Cronbach’s a.
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Table 3. Spearman’s rank correlations between EORTC QLQ-C30 and SF-36 scales (n = 57)

QLQ-C30 scale SF-36 scale

PF RP BP GH VT SF RE MH
Global QoL 0.44%* 0.41%* 0.65%** 0.60%** 0.74%** 0.54%%* 0.45%* 0.60%**
Physical functioning 0.62%%* 0.41%* 0.40%* 0.46%** 0.41%* 0.37%* 0.13 0.25
Role functioning 0.44%* 0.38** 0.46%** 0.27 0.29* 0.24 0.35%* 0.24
Emotional functioning 0.28* 0.23 0.49%** 0.50%** 0.45%* 0.31* 0.53%** 0.62%**
Social functioning 0.42%%* 0.48%%* 0.37%%* 0.44%% 0.31%* 0.40** 0.45%* 0.31%*
Fatigue —0.61%%%  —0.54%kk  _(Q.64%F*  —0.48%FF  —0.66%**  —0.56%*%*  —0.34* —0.38%*
Pain —0.60%**  —0.4]** —0.67*%**  —0.43** —0.54%%*  —0.36%* -0.19 —0.43%*

Notes: Italic numbers indicate correlations that were hypothesized to be moderate or strong. Higher scores indicate better HRQoL

except the fatigue and pain scales.

PF — physical functioning; RP — role-physical; BP — bodily pain; GH — general health; VT — vitality; SF — social functioning; RE — role-

emotional; MH — mental health.
*p < 0.05, %% p < 0.01, *** p < 0.001.

As hypothesized, the QLQ-C30 scales were
moderately or strongly correlated with SF-36
scales that measure similar HRQoL dimensions;
subjects reporting mild symptoms had better
QLQ-C30 scores than those severe subjects. These
results supported construct validity of the QLQ-
C30 in Singapore. Cronbach’s o was higher than
or close to 0.7 for seven of the nine QLQ-C30
scales, suggesting that the internal consistency
reliability of these scales are acceptable or almost
acceptable for use in HRQoL studies requiring
group comparisons [18].

In this study, not all QLQ-C30 scales were
correlated more strongly with SF-36 scales mea-
suring similar dimensions of HRQoL than with
those SF-36 scales measuring different dimensions.
For example, the QLQ-C30 global QoL scale
demonstrated a stronger correlation with SF-36
vitality than with SF-36 general health scale
(Table 3). Similar results were reported previously
[11, 12]. A possible explanation is that these two
instruments operationalize HRQoL construct in
slightly different ways [12]. The QLQ-C30 scores
did not discriminate subjects well in terms of their
disease stage or presence of comorbid conditions.
This may be due to the fact that a small sample of
patients with various cancers was used. Future
studies using larger samples of patients with spe-
cific cancers are therefore warranted.

Internal consistency reliability of the physical
functioning scale («x = 0.62) is suboptimal in this
study. An examination of physical functioning

items showed that the item assessing activities of
daily living (ADL, i.c. ‘eating’, ‘dressing’, ‘washing
yourself” and ‘using the toilet”) was poorly corre-
lated with other items, suggesting this item was the
main cause of observed suboptimal reliability. One
possible explanation is that, the ADL item was
inefficient in this study because the subjects’ ADL
was rarely impaired; 52 subjects (91%) reported
‘not at all’ with this item (data not shown). Mea-
surement inefficiency of this ADL item [21] and
suboptimal reliability of the physical functioning
scale [11, 22] have been reported previously. The
discriminant and convergent validity of this item,
however, is supported by its poor correlations with
other QLQ-C30 scales and a strong correlation
with the SF-36 ADL item (i.e. ‘bathing or dressing
yourself’) (data not shown).

It is not surprising that the Cronbach’s o for the
cognitive functioning scale in this study is low, as
suboptimal o values were widely reported for this
scale [13—15, 22-30]. Intuitively, the two aspects of
cognitive functioning assessed by the QLQ-C30,
i.e., concentration and memory, are not necessarily
strongly associated with each other. For example,
a patient who cannot concentrate well due to se-
vere pain or fatigue may actually have good
memory. The poor internal consistency reliability
therefore does not necessarily mean that this scale
is poorly constructed; after all, these two items
definitely assess important aspects of cognitive
function. The construction of this scale may be
justifiable from the perspective of clinimetrics. In



Table 4. Median (interquartile) EORTC QLQ-C30 scores in subjects known to differ in clinical or health status

EORTC QLQ-C30 scale

n

Cognitive functioning  Social functioning

Emotional functioning

Physical functioning Role functioning

Global QoL

Severity of symptoms®

100 (83.3, 100) 83.3 (66.7, 100)

91.7 (76.7,93.3) 100 (66.7, 100) 83.3 (66.7, 100)

66.7 (58.3, 83.3)

25

Mild

66.7 (37.5, 83.3)

0.015

83.3 (66.7, 100)

0.025

75.0 (51.4,91.7)

0.147

66.7 (33.3, 100)

0.008

80.0 (61.7, 86.7)

0.023

50.0 (41.7, 66.7)

0.017

32

Severe

p-Value
Stage of disease®

100 (66.7, 100) 66.7 (50.0, 66.7)

86.7 (80.0, 90.4) 83.3 (50.0, 100) 83.3 (66.7, 100)

58.3 (50.0, 72.9)

24
27

/11

75.0 (66.7, 100)

0.691

83.3 (70.8, 100)

0.586

70.8 (60.4, 91.7)

0.302

66.7 (50.0, 100)

0.851

86.7 (73.3, 93.3)

0.969

66.7 (41.7, 83.3)

0.587

/v

p-Value
Comorbid conditions

100 (70.8, 100) 83.3 (66.7, 100)

86.7 (73.3,93.3)  83.3 (50.0, 100) 83.3 (66.7, 100)

66.7 (50.0, 79.2)

40

Not presence

Presence
p-Value

66.7 (37.5, 100)

0.701

83.3 (54.2, 100)

0.066

79.2 (54.2,91.7)

0.659

83.3 (50.0, 100)

0.970

86.7 (60.0, 86.7)

0.172

62.5 (43.8, 72.9)

0.706

16

Notes: Higher scores indicate better HRQoL. All comparisons were performed using Mann—Whitney U tests.

4 Severity was defined using subjects’ responses to QLQ-C30 symptom items. A subject was considered mild if his or her responses to all QLQ-C30 symptom items were ‘not at

all’ or ‘a little’; a subject was considered severe if his or her responses to any QLQ-C30 symptom item was ‘quite a bit” or ‘very much’.

® Disease stage was not available for subjects with leukemia (n

= 6).
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addition to psychometric properties, clinical rele-
vance is also an important consideration in
HRQoL instrument development [31].

In addition to its acceptable measurement
properties, we also consider the QLQ-C30 to be
suitable for use in Singapore because of its brevity
(only 30 items) and carefully selected wording. The
instrument contains no words that may arouse
negative emotions (e.g. ‘cancer’ or ‘tumor’) or that
might confuse Singaporeans with lower educa-
tional attainment (e.g. ‘mile’ or ‘yard’). Given
these features, the QLQ-C30 is a promising self-
report HRQoL instrument for use in busy cancer
clinics or clinical trials in Singapore.

This study used a small sample and did not al-
low assessment of test—retest reliability or respon-
siveness due to its cross-sectional design, thus
offering minimal testing of construct validity and
sensitivity. Our study, however, laid a basis for
more comprehensive evaluation of this instrument
in Singapore.

In conclusion, this study provides preliminary
evidence for the validity and reliability of the
EORTC QLQ-C30 in English-speaking Singapo-
rean cancer patients.
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