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Abstract

Quality of life (QOL) assessment requires clinically relevant questionnaires that yield accurate data. This study defined

measurement properties and the clinical validity of the European Organisation for Research and Treatment of Cancer (EORTC)
questionnaire module to assess QOL in oesophageal cancer. The oesophageal module the QLQ-OES24 and core questionnaire, the
Quality of Life-Core 30 questionnaire (QLQ-C30) was administered patients undergoing treatment with curative (n=267) or pal-

liative intent (n=224) and second assessments performed 3 months or 3 weeks later respectively. Psychometric tests examined scales
and measurement properties of the module. Questionnaires were well accepted, compliance rates were high and less than 2% of
items had missing data. Multi-trait scaling analyses and face validity refined the module to four scales and six single items (QLQ-
OES18). Selective scales distinguished between clinically distinct groups of patients and demonstrated treatment-induced changes

over time. The EORTC QLQ-OES18 demonstrates good psychometric and clinical validity. It is recommended for use with the core
questionnaire, the QLQ-C30, to assess QOL in patients with oesophageal cancer.
# 2003 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Potentially curative resection of the oesophagus for
oesophageal cancer is associated with significant mor-
bidity and hospital mortality rates of approximately
5%. Long-term survival may be achieved after curative
resection. However, most patients present with
advanced disease and overall 5 year survival rates are
poor [1–2]. Non-surgical treatment with radiation ther-
apy plus chemotherapy is sometimes advocated for
patients with squamous cell tumours, but this treatment
may have significant complications and has not been
widely evaluated in randomised studies [3]. The role of
neoadjuvant treatment before surgery remains con-
troversial [4–7]. Endoscopic palliation of malignant
dysphagia or palliative chemotherapy may decrease
symptoms, but survival benefits are small and some-
times at the expense of treatment-related toxicity [8,9].
The selection of specific treatments can be difficult and
is dependent on disease stage, the general health of the
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patient and knowledge of treatment outcomes. Morbid-
ity, mortality and survival data are widely available, but
a growing body of opinion considers that a measure of
the broader effects of ill health and treatment on the
patient’s quality of life (QOL) is necessary.
Although there is no strict definition of the elements

that contribute to health-related QOL it is generally
accepted that they include physical, social and psycho-
logical aspects [10,11]. These may be assessed with a
valid QOL questionnaire such as the Short Form (SF)-
36, Functional Assessment of Cancer Therapy Scale-
General Measure (FACT-G), Gastro Intestinal Quality
of Life Index (GIQLI) or the European Organisation
for Research and Treatment of Cancer Quality of Life
Core 30 (EORTC QLQ-C30) [12–15]. Some of these
well known instruments have been specifically designed
for patients with cancer and they may be supplemented
by disease-specific modules to improve coverage, sensi-
tivity and specificity of the core instrument [14,15]. For
patients with oesophageal cancer, an additional module
to assess important issues such as dysphagia and eating
is essential because of their impact on QOL [16]. The
EORTC Quality of Life Group has developed a disease-
specific module for oesophageal cancer, the QLQ-
OES24 based on interviews with patients, health-care
professionals and the literature [17]. This questionnaire
was designed for use in patients with oesophageal cancer
undergoing surgery, chemotherapy, radiotherapy and/or
endoscopic treatment. However, its clinical validation or
psychometric properties have not been assessed. The aim
of this study was therefore to test the reliability and
validity of the EORTC oesophageal cancer module in
patients undergoing treatment for oesophageal cancer.
2. Patients and methods

This study opened in March 1998 and closed in
October 2001. It was co-ordinated at the Quality of Life
Unit at the EORTC Data Centre in Brussels (Protocol
15961/40973). Patients were prospectively registered
before treatment. Informed consent and local or
national ethical committee approval were obtained.

2.1. Patients

Patients with newly diagnosed oesophageal squamous
cell or adenocarcinoma were eligible for the study.
Patients were staged and selected for treatment accord-
ing to local policies. Investigators then entered patients
into two broad categories for the purpose of ques-
tionnaire validation. Categories were formed according
to treatment intent. Group A consisted of patients
undergoing potentially curative treatment (subgroups,
(1) surgery alone, (2) chemotherapy and radiotherapy).
Patients were excluded from Group A if they had pre-
operative evidence of haematogenous disease spread.
Group B included patients receiving treatment with
palliative intent (subgroups, (3) endoscopic palliation of
dysphagia, (4) palliative chemotherapy and/or radio-
therapy). The following exclusion criteria were applied
to all patients: life expectancy of less than one month;
inability to understand the language of the ques-
tionnaire; brain metastases with cognitive impairment;
other previous or concurrent malignancies and partici-
pation in another QOL study interfering with this pro-
tocol. There were no limits on age or performance
status. Fig. 1 illustrates the protocol.

2.2. Questionnaires and data collection

Patients completed the EORTC QLQ-C30 (version
3.0), the oesophageal module, QLQ-OES24 and a
debriefing questionnaire within four weeks prior to
treatment [15,17]. Patients in Group A (curative intent)
completed follow-up questionnaires 12 weeks�3 weeks
after treatment. Patients in Group B completed the sec-
ond set of questionnaires 3 weeks after the start of
treatment�2 weeks. Patients with QOL assessments out-
side these time frames were excluded from the data ana-
lyses. The follow-up assessment points was selected to test
the sensitivity of the questionnaires to changes in QOL.
The QLQ-OES24 contains 24 questions (items), in a

similar layout and response format to the core ques-
tionnaire. The module was translated according to strict
EORTC QOL Group guidelines into 13 languages [18].
Responses to the core questionnaire and module were
transformed into 0–100 scores, with a high score imply-
ing a high level of symptoms or a high level of func-
tioning or global QOL [19]. The module addresses a
time frame of ‘during the last week’. A debriefing ques-
tionnaire records the time required to complete both
questionnaires, the need for assistance and the presence
of questionnaire items that are considered confusing,
difficult to answer or upsetting. The QLQ-C30 contains
scales and items addressing functional aspects of QOL
and symptoms that commonly occur in patients with
cancer. Version 3.0 differs in three respects from Version
1.0: the role functioning and overall QOL scales have
changed and the dichotomous response format of the
items of the physical and role functioning scale has been
replaced by four-point response categories.

2.3. Statistical analyses

A range of analyses was conducted to test empirically
the hypothesised scale structure of the QLQ-OES24,
investigate scale reliability and evaluate the validity of
the questionnaire scales and single items. Analyses were
conducted within baseline data sets from both groups
and within follow-up data-sets from the four subgroups
(Fig. 1). After review of the results and reduction of the
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module to 18 items, all analyses were repeated to con-
firm the final scales and establish reliability and validity
of the QLQ-OES18 (Fig. 2).
The statistical software program STATA 7 was used

for descriptive analyses [20]. MAP software was used
for scaling analyses [21]. Tests of differences between
groups were performed using unpaired t tests. To pro-
tect against problems associated with multiple-sig-
nificance testing, a conservative P value of <0.01 was
regarded as statistically significant.

2.4. Defining QOL scales and items in the oesophageal
module

A questionnaire scale is a combination of items (single
questions) addressing a QOL theme. The EORTC
QLQ-OES24 was conceptualised as containing six
hypothesised scales and five single items. Scales assess
dysphagia, deglutition (pharyngeal swallowing), eating,
reflux, pain and anxiety. Single items include dry
mouth, taste, trouble talking, trouble coughing and hair
loss. To examine whether the individual items in the
oesophageal module could be combined into the hypo-
thesised scales, multi-trait scaling analyses were per-
formed. These examined the extent to which the items
correlated with each scale. Evidence of convergent
validity was defined as a correlation of >0.40 (corrected
for overlap) between an item and its own scale. Item
discriminant validity was indicated when an item had a
higher correlation with its own scale (corrected for
overlap) than with another scale. Items that consistently
correlated more highly with another scale than the ori-
ginal one were considered as ‘scaling errors’. They were
discussed and revisions made. After revising the scales,
the psychometric properties of the new scales in the
module were re-explored by use of the revised corre-
lations between items and scales, analyses of internal
consistency, clinical and construct validity.

2.5. Reliability

Internal consistency refers to the extent to which the
items within a scale are interrelated. This was measured
with Cronbach’s alpha coefficient. Values above 0.7 are
generally regarded as acceptable and over 0.8 good [22].

2.6. Validity

The revised scales of the QLQ-OES18 were correlated
with scales in the QLQ-C30 to examine the relationship
between the disease-specific symptoms and generic
aspects of QOL. Scales in the new module would not be
expected to relate to generic aspects of QOL unless they
addressed similar themes (e.g. pain).

2.7. Clinical validity

Clinical validity of the oesophageal module was
assessed in two ways. The extent to which the module
was able to discriminate between different groups of
Fig. 1. Patient groups for validation of the EORTC oesophageal module. EORTC, European Organisation for Research and Treatment of Cancer.
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patients differing in clinical status (known group com-
parisons) was examined. Mutually exclusive groups
were formed on the basis of treatment intent (curative,
Group A versus palliative, Group B). The four follow-
up subgroups (1–4) were also compared to examine
treatment-induced differences in QOL scores (sensitivity
to changes over time). Variations in mean scores over
time, for scales and items in the QLQ-C30 and oeso-
phageal module were examined in relation to treatment
group. Items that were non-responsive and showed
small differences between groups and over time were
considered for removal.
3. Results

3.1. Patient characteristics

591 patients, from six countries, entered the study and
completed baseline questionnaires. One hundred
Fig. 2. The oesophageal cancer module. EORTC, European Organisation for Research and Treatment of Cancer.
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Table 1

Baseline patient socio-demographic and clinical details
Treatment group A
 Treatment group B
Curative intent n=267
 Palliative intent n=224
Age (%)
<50 years
 33 (12)
 13 (6)
50–59 years
 69 (26)
 46 (21)
60–69 years
 100 (37)
 70 (31)
70–79 years
 61 (23)
 65 (29)
>80 years
 4 (1)
 30 (13)
Gender (%)
Male
 216 (81)
 168 (75)
Co-habitation (%)
Living alone
 50 (19)
 66 (29)
Living with family
 197 (74)
 142 (63)
Living with others
 20 (7)
 15 (7)
Unknown
 0 (0)
 1 (<1)
Marital status (%)
Single
 26 (10)
 26 (12)
Married
 189 (71)
 124 (55)
Separated/divorced
 52 (19)
 73 (33)
Unknown
 0 (0)
 1 (<1)
Highest level of education (%)
Less than school
 26 (10)
 26 (12)
Compulsory school
 150 (56)
 149 (67)
Post-compulsory school
 63 (24)
 35 (16)
University level
 28 (10)
 9 (4)
Unknown
 0 (0)
 5 (2)
Employment (%)
Full time
 74 (28)
 35 (16)
Part time
 16 (6)
 3 (1)
Homemaker
 4 (1)
 3 (1)
Unemployed
 11 (4)
 14 (6)
Retired
 157 (59)
 164 (73)
Other
 5 (2)
 4 (2)
Unknown
 0 (0)
 1 (<1)
Histological diagnosis (%)
Squamous cell cancer
 151 (57)
 128 (57)
Adenocarcinoma
 112 (42)
 86 (38)
Other
 4 (1)
 9 (4)
Unknown
 0 (0)
 1 (<1)
Dysphagia grade (%)
Normal diet
 72 (27)
 29 (13)
Not all solid food
 63 (24)
 47 (21)
Only soft food
 91 (34)
 73 (33)
Only liquids
 34 (13)
 53 (24)
Complete dysphagia
 7 (3)
 21 (9)
Unknown
 0 (0)
 1 (<1)
Karnofsky performance score (%)
>80
 175 (66)
 69 (31)
480
 91 (34)
 153 (68)
Unknown
 1 (<1)
 2 (<1)
Country (%)
UK
 68 (26)
 58 (26)
France
 75 (29)
 62 (28)
Germany
 37 (14)
 50 (22)
Sweden
 50 (19)
 32 (14)
Australia
 18 (7)
 13 (6)
Spain
 15 (6)
 7 (3)
Other
 4 (1)
 2 (<1)
(continued on next page)
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patients were excluded from the psychometric and clinical
analyses because the timing of the QOL assessments was
outside the specified time windows of the study. There
were 267 patients in Group A and 224 in Group B. Socio-
demographic and clinical details are given in Table 1.

3.2. Patient compliance and questionnaire feasibility

All patients completed baseline questionnaires
(n=491). At the follow-up assessment, 39 patients had
died and 20 patients felt too unwell to complete a ques-
tionnaire. Of the remaining 432 patients eligible for fol-
low-up questionnaires, 25 (6%) were not obtained, 12
patients refused, 7 were not completed for unknown
reasons, 3 were administrative failures, 2 patients
declined treatment and questionnaire completion and 1
patient felt that it was a violation of privacy. At the
baseline assessment, there were 106 (0.7%) missing items
from the QLQ-C30 and 173 (1.5%) missing from the
QLQ-OES24. At the follow-up assessment, 111 (0.9%)
and 159 (1.7%) items were missing from the QLQ-C30
and QLQ-OES24, respectively. There were significantly
more missing responses (10%) to item 21 (assessing treat-
ment burden), than other items in the module.
414 (84%) patients returned a debriefing ques-

tionnaire. The average time required to complete the
QLQ-C30 and QLQ-OES24 was less than 15 min
although 130 patients (31%) required some help. The
degree of help required was usually minimal, although
the proportion of patients requiring help and the time
for completion of the questionnaires increased slightly
with age and decreasing performance status (data not
shown). In general, items were well accepted and clear
to the patients. At the baseline assessment, 53 patients
reported that questions were confusing or difficult. 22
patients reported that three or four of items 20 (worry
about weight loss), 21 (assessing treatment burden), 22
(assessing illness burden) and 23 (worry about future
health) were upsetting.

3.3. Defining QOL scales and items in the oesophageal
module

Results of the multi-trait scaling analyses are shown
in Table 2. Item scale correlations in the dysphagia
(DYS), eating (EAT) and pain (OESPA) scales
mostly exceeded 0.40. These scales were therefore
retained in their original form. In the hypothesised
reflux scale (RFX) of the QLQ-OES24, one item
demonstrated poor convergent and discriminant
validity (item 14). The mean scores for this item were
low in all groups and it was therefore deleted,
improving the correlations in the new 2-item scale.
Two items of the hypothesised deglutition scale
(pharyngeal swallowing) showed poor convergent
validity (item 4, trouble swallowing saliva and item 5,
choking when swallowing). Both items, however, were
considered clinically important and demonstrated sig-
nificant changes after treatment. They were retained
as single items in the final module. The four-item anxi-
ety scale (ANX) showed modest to high correlations
within all analyses. Despite these data, it was decided to
delete this generic anxiety scale from the oesophageal
module because 22 patients reported being upset by
these items and because it overlaps with the emotional
function scale in the core questionnaire. One single item
(assessing hair loss), was also deleted because scores
were low and less than 20% of patients responded to
this question. The other single items were all retained in
their original form.
The final module (QLQ-OES18), therefore, has four

scales and six single items (Fig. 2). The remaining results
in this paper use the scales and items in the QLQ-
OES18.

3.4. Reliability

Cronbach’s alpha coefficient was lowest in the reflux
and pain scales ranging from 0.58 to 0.71 and highest in
the eating and dysphagia scales (Table 2). It was above
0.70 in 60% of all the scales.

3.5. Relationships between the module and core
questionnaire

Correlations between scales in the core questionnaire
and the module for all patients were examined before
and after treatment (Table 3). Patterns of correlations
were similar at both assessment points and most scales
in the oesophageal module had low correlations with
Table 1 (continued)
Treatment group A
 Treatment group B
Curative intent n=267
 Palliative intent n=224
Treatment subgroup (%)
Oesophagectomy (1)
 95 (36)
 0
Curative chemotherapy�radiotherapy (2)
 172 (65)
 0
Endoscopic palliation (3)
 0
 96 (43)
Palliative chemotherapy �radiotherapy (4)
 0
 128 (57)
UK, United Kingdom.
J.M. Blazeby et al. / European Journal of Cancer 39 (2003) 1384–1394 1389
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the QLQ-C30. This indicates that the oesophageal
module is assessing clinically succinct aspects of QOL
that are not just dependent on general aspects of health
(such as physical function). An exception was the oeso-
phageal pain scale (assessing chest and abdominal pain)
that moderately correlated with the QLQ-C30 pain scale
(assessing overall pain) r=0.58. The oesophageal eating
scale was also moderately correlated with the social
function and fatigue scales in the QLQ-C30 (r=0.48
and 0.46 after treatment). Both these moderate associ-
ations would be expected because of the expected over-
lap between difficulties eating and its social
consequences.

3.6. Clinical validity

Patients in Groups A and B (clinically distinct
groups) reported significantly different QOL scores in
several functional and symptoms scales. As expected,
patients selected for potentially curative treatment
(Group A) scored consistently better scores (Table 4).
After treatment, patients selected for oesophagectomy
reported a different spectrum of QOL scores to patients
completing definitive chemoradiation treatment
(Table 4). Three months after oesophagectomy, patients
reported significantly poorer social function and more
nausea and vomiting than after chemoradiation
(P<0.01). Patients undergoing primary chemoradiation
treatment, however, had more problems with dysphagia
than patients undergoing surgery (P<0.01). Compar-
ison of QOL data between patients undergoing endo-
scopic palliation of dysphagia and palliative
chemotherapy and/or radiotherapy showed that
patients selected for palliative chemotherapy had better
physical, role, cognitive and social function, but symp-
toms scores were similar in both groups.
Changes in QOL scores before and after treatment for

each treatment subgroup are shown in Table 5. Three
months after oesophagectomy, patients reported sig-
nificantly worse functional aspects of QOL (physical,
social, role and cognitive function) and more pro-
blems with fatigue, nausea and vomiting, pain, appe-
tite loss, diarrhoea, dry mouth and loss of taste than
before treatment. Patients selected for chemotherapy
and radiotherapy with curative intent reported a dif-
ferent spectrum of QOL changes to those who had
undergone surgery. Patients had more problems eat-
ing after chemoradiation treatment, although dyspha-
gia scores had not changed. Eating difficulties may be
related to problems with a dry mouth or pain when
eating. Differences were demonstrated in QOL in
scores from the module as well as the core ques-
tionnaire. In the palliative endoscopic treatment
group, only QLQ-C30 physical and role function
were significantly worse at follow-up assessment,
whereas patients reported significantly better scores
1390 J.M. Blazeby et al. / European Journal of Cancer 39 (2003) 1384–1394



for dysphagia and eating than before treatment
(P<0.01). Patients treated by chemotherapy and/or
radiotherapy with palliative intent reported a deteriora-
tion in physical function three weeks after treatment
and significantly more problems with fatigue, nausea
and vomiting and a dry mouth.
4. Discussion

This international validation study tested the EORTC
QLQ-C30 and the EORTC QLQ-OES18 in a sample of
491 patients with oesophageal cancer. A combination of
results from multi-trait scaling analyses, clinical changes
Table 3

Validity—correlations between scales in the QLQ-C30 and oesophageal-specific scales of the QLQ-OES18 for the whole group of patients
QOL scale
 PF
 RF
 EF
 CF
 SF
 QOL
 FA
 NV
 PA
 OESDYS
 OESEAT
 OESRFX
 OESPA
PF
 –
 0.74
 0.38
 0.49
 0.56
 0.58
 �0.74
 �0.29
 �0.46
 �0.28
 �0.40
 �0.13
 �0.30
RF
 0.60
 –
 0.46
 0.49
 0.67
 0.58
 �0.73
 �0.38
 �0.52
 �0.22
 �0.42
 �0.16
 �0.28
EF
 0.28
 0.34
 –
 0.57
 0.50
 0.45
 �0.51
 �0.41
 �0.49
 �0.16
 �0.45
 �0.18
 �0.36
CF
 0.45
 0.42
 0.36
 –
 0.54
 0.45
 �0.53
 �0.32
 �0.47
 �0.17
 �0.39
 �0.12
 �0.40
SF
 0.45
 0.65
 0.52
 0.41
 –
 0.56
 �0.57
 �0.37
 �0.47
 �0.11
 �0.49
 �0.17
 �0.31
QOL
 0.49
 0.54
 0.42
 0.38
 0.47
 –
 �0.64
 �0.36
 0.37
 �0.33
 �0.49
 �0.10
 �0.37
FA
 �0.70
 �0.70
 �0.44
 �0.45
 �0.59
 �0.62
 –
 0.38
 0.56
 0.29
 0.48
 0.16
 0.37
NV
 �0.32
 �0.30
 �0.26
 �0.35
 �0.31
 �0.32
 0.41
 –
 0.37
 0.26
 0.43
 0.32
 0.27
PA
 �0.46
 �0.49
 �0.44
 �0.44
 �0.45
 �0.47
 0.57
 0.35
 –
 0.25
 0.52
 0.17
 0.58
OESDYS
 �0.27
 �0.31
 �0.03
 �0.19
 �0.24
 �0.33
 0.30
 0.31
 0.18
 –
 0.41
 0.06
 0.24
OESEAT
 �0.30
 �0.41
 �0.31
 �0.30
 �0.42
 �0.37
 0.46
 0.39
 0.37
 0.45
 –
 0.23
 0.50
OESRFX
 �0.04
 �0.13
 �0.20
 �0.17
 �0.13
 �0.09
 0.07
 0.27
 0.20
 0.05
 0.24
 –
 0.31
OESPA
 �0.20
 �0.30
 �0.37
 �0.33
 �0.34
 �0.31
 0.37
 0.35
 0.59
 0.17
 0.45
 0.31
 –
Note: Items in the lower left triangle of the diagonal of dashes represent baseline values; items in the upper right triangle of the diagonal of dashes

represent follow-up values. The shaded areas describe correlations between the QLQ-C30 and the QLQ-OES18, whereas unshaded areas are within

each questionnaire. Scales QLQ-C30: PF=physical, RF=role, EF=emotional, CF=cognitive, SF=social, QOL=global QOL, FA=fatigue,

NV=nausea & vomiting, PA=pain. Scales QLQ-OES18: OESDYS=dysphagia, OESEAT, eating, OESRFX=reflux, OESPA=pain.
Table 4

Validity—known group comparisons of differences in mean scores(standard deviations) of scales and items in the QLQ-C30 and QLQ-OES18
Scales and items
 Baseline assessments
 Follow-up assessments
Curative

(Group A)

n=267
Palliative

(Group B)

n=224
P value

(t test)
Surgery

(Group 1)

n=78
Chemoradiation

(Group 2) n=145
P value

(t test)
Endoscopic

palliation

(Group 3)

n=71
Chemotherapy/

radiotherapy

(Group 4)

n=108
P value

(t test)
Function
PF
 86 (15)
 68 (26)
 <0.01
 67 (21)
 71 (23)
 0.21
 56 (27)
 72 (24)
 <0.01
RF
 78 (28)
 60 (37)
 <0.01
 52 (32)
 60 (36)
 0.14
 44 (36)
 65 (34)
 <0.01
EF
 71 (24)
 68 (25)
 0.10
 71 (24)
 73 (25)
 0.59
 69 (26)
 70 (24)
 0.78
CF
 87 (17)
 80 (25)
 <0.01
 75 (22)
 81 (23)
 0.08
 72 (27)
 83 (21)
 <0.01
SF
 80 (26)
 70 (32)
 <0.01
 53 (32)
 71 (32)
 <0.01
 55 (34)
 73 (31)
 <0.01
QOL
 60 (22)
 48 (25)
 <0.01
 57 (23)
 58 (22)
 0.58
 45 (27)
 53 (21)
 0.05
Symptom
FA
 28 (23)
 47 (30)
 <0.01
 50 (26)
 46 (27)
 0.32
 56 (30)
 48 (28)
 0.06
NV
 13 (21)
 22 (26)
 <0.01
 24 (22)
 15 (24)
 <0.01
 23 (26)
 23 (26)
 0.99
PA
 22 (25)
 33 (30)
 <0.01
 32 (29)
 27 (28)
 0.22
 37 (32)
 29 (29)
 0.72
OESDYS
 32 (22)
 44 (25)
 <0.01
 26 (23)
 38 (30)
 <0.01
 39 (22)
 39 (26)
 10.00
OESEAT
 40 (28)
 48 (28)
 <0.01
 42 (26)
 33 (27)
 0.02
 38 (25)
 35 (24)
 0.41
OESRFX
 18 (24)
 17 (25)
 0.52
 25 (24)
 18 (25)
 0.05
 18 (27)
 18 (24)
 0.93
OESPA
 26 (23)
 28 (25)
 0.46
 23 (20)
 19 (21)
 0.15
 25 (25)
 23 (25)
 0.68
OESSV
 37 (26)
 49 (26)
 <0.01
 20 (30)
 14 (25)
 0.08
 18 (20)
 22 (24)
 0.29
OESCH
 16 (27)
 21 (30)
 0.07
 19 (29)
 12 (22)
 0.04
 15 (25)
 17 (29)
 0.50
OESDM
 18 (28)
 38 (37)
 <0.01
 33 (34)
 25 (31)
 0.08
 39 (36)
 36 (36)
 0.62
OESTA
 29 (36)
 34 (37)
 0.19
 32 (36)
 42 (37)
 0.07
 32 (35)
 45 (35)
 0.02
OESCO
 16 (25)
 23 (31)
 <0.01
 24 (32)
 20 (30)
 0.32
 19 (28)
 23 (32)
 0.45
OESSP
 10 (24)
 15 (26)
 0.03
 12 (24)
 15 (29)
 0.45
 13 (25)
 16 (28)
 0.50
QLQ-C30 scales (high score=better function): PF=physical, RF=role, EF=emotional, CF=cognitive, SF=social, QOL=global QOL. QLQ-C30

scales (high score=more symptoms): FA=fatigue, NV=nausea and vomiting, PA=pain. QLQ-OES18 scales (high score=more symptoms):

OESDYS=dysphagia, OESEAT, eating, OESRFX=reflux, OESPA=pain. QLQ-OES18 items (high score=more symptoms): OESSV=trouble

swallowing saliva, OESCH=choking, OESDM=dry mouth, OESTA=taste, OESCO=cough, OESSP=speech.
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over time and clinical judgement led to revision of the
hypothesised scales and the removal of two single items.
The final module scale structure (QLQ-OES18) was
examined before and after oesophagectomy, radical
chemoradiation therapy, endoscopic palliation of dys-
phagia and palliative chemotherapy and/or radio-
therapy. Repeat analyses confirmed four scales
(dysphagia, eating, reflux and pain) and six single items:
swallowing saliva, choking when swallowing, dry
mouth, taste problems, coughing and speech problems.
The new scales demonstrated moderate to good relia-
bility and discriminant validity. The module and core
questionnaire were sensitive to clinical changes in health
over time and were able to discriminate between clini-
cally distinct groups of patients. The questionnaires
were well received by the patients, 75% (310/141) com-
pleted both instruments within 15 min and less than 2%
(279/26,514) of data were missing. The QLQ-C30 and
QLQ-OES18 can therefore be recommended as clini-
cally and psychometrically valid instruments to assess
QOL in patients with oesophageal cancer.
Measurement of QOL in patients with oesophageal

cancer is becoming an important outcome in clinical
trials because of the increasing emphasis on patient-
based outcome assessment [23]. There have been a few
prospective studies assessing QOL after surgery or
endoscopic treatment using generic measures of QOL
and validated disease-specific questionnaires have rarely
been used to prospectively evaluate changes in QOL
[8,24–27]. This study shows that after treatment many
aspects of QOL have deteriorated (using the core
measure), but the disease-specific module demonstrates
benefits of treatment (such as relief of dysphagia after
endoscopic palliation). This demonstrates the clinical
use of using both a core QOL questionnaire and a dis-
ease-specific module. The only other disease-specific
measure that has been developed for patients with
oesophageal cancer is the FACT-E to accompany the
FACIT-G measurement system [28]. This has a similar
content to the QLQ-OES18, although no psychometric
data have been published. The main difference between
the QLQ-OES18 and FACT-E (FACT oesophageal
module) is the scoring system. An overall FACT-E
score is produced from all items, whereas the QLQ-
OES18 yields scores for each scale and single item. This
approach loses the multi-dimensionality of QOL assess-
ment that may be more useful for clinicians to direct
therapy.
Despite this large study in an international sample of

patients, this work has some limitations. The numbers
within each country are insufficient to examine properly
psychometric cross-cultural differences. The study was
unable to include nearly 20% (100/591) of the patients
initially entered into the database. Patients were exclu-
Table 5

Clinical validity—changes in mean scores over time of scales and items of the QLQ-C30 and QLQ-OES18 by subgroup
Oesophagectomy

(Group 1) n=78
P value

(t test)
Chemoradiation

(Group 2) n=144
P value

(t test)
Endoscopic palliation

(Group 3) n=71
P value

(t test)
Chemoradiation

(Group 4) n=108
P value

(t test)
Baseline
 Follow-up
 Baseline
 Follow-up
 Baseline
 Follow-up
 Baseline
 Follow-up
QOL scales
PF
 89
 67
 <0.01
 85
 71
 <0.01
 65
 56
 <0.01
 77
 72
 <0.01
RF
 78
 52
 <0.01
 77
 60
 <0.01
 54
 46
 <0.01
 73
 65
 0.06
EF
 72
 71
 0.81
 71
 73
 0.30
 71
 70
 0.59
 70
 70
 0.80
CF
 87
 75
 <0.01
 87
 81
 <0.01
 77
 72
 0.07
 84
 83
 0.37
SF
 79
 53
 <0.01
 79
 71
 <0.01
 66
 56
 0.02
 78
 73
 0.12
QOL
 67
 57
 <0.01
 57
 58
 0.65
 45
 46
 0.81
 55
 53
 0.23
Symptoms
FA
 11
 50
 <0.01
 30
 46
 <0.01
 66
 56
 0.13
 36
 48
 <0. 01

NV
 20
 24
 <0.01
 14
 15
 0.63
 27
 23
 0.32
 15
 23
 <0.01
PA
 12
 32
 <0.01
 23
 27
 0.08
 30
 37
 0.09
 27
 29
 0.43
OESDYS
 26
 26
 0.97
 39
 38
 0.57
 56
 39
 <0.01
 40
 39
 0.89
OESEAT
 36
 42
 0.17
 40
 33
 <0.01
 56
 41
 <0.01
 40
 38
 0.46
OESRFX
 22
 25
 0.49
 16
 18
 0.36
 12
 18
 0.13
 20
 18
 0.39
OESPA
 25
 23
 0.41
 26
 19
 <0.01
 27
 25
 0.38
 24
 23
 0.64
OESSV
 17
 21
 0.47
 18
 13
 0.12
 31
 19
 0.02
 25
 26
 0.88
OESCH
 13
 19
 0.12
 17
 12
 0.05
 25
 15
 0.01
 19
 17
 0.48
OESDM
 19
 33
 <0.01
 17
 25
 <0.01
 43
 39
 0.44
 25
 36
 <0.01
OESTA
 17
 33
 <0.01
 37
 42
 0.13
 28
 32
 0.45
 40
 45
 0.14
OESCO
 14
 25
 0.01
 16
 20
 0.11
 26
 19
 0.09
 20
 23
 0.44
OESSP
 6
 13
 0.05
 11
 15
 0.14
 13
 13
 0.75
 13
 16
 0.22
QLQ-C30 scales (high score=better function): PF=physical, RF=role, EF=emotional, CF=cognitive, SF=social, QOL=global QOL, QLQ-C30

scales (high score=more symptoms): FA=fatigue, NV=nausea & vomiting, PA=pain. QLQ-OES18 scales (high score=more symptoms):

OESDYS=dysphagia, OESEAT, eating, OESRFX=reflux, OESPA=pain. QLQ-OES18 items (high score=more symptoms): OESSV=trouble

swallowing saliva, OESCH=choking, OESDM=dry mouth, OESTA=taste, OESCO=cough, OESSP=speech.
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ded because QOL assessments were performed more
than four weeks either before or after the start of treat-
ment or because follow-up assessments were performed
outside of the specified time frames of the study.
Although this strict approach reduced the sample size, it
was considered clinically important to use data from
homogenous samples of patients. This study has not
examined the measurement properties of the new oeso-
phageal module in patients with benign oesophageal
disease or in a healthy control population. In the nor-
mal population, symptom scores for dysphagia,
abdominal pain and eating problems are likely to be
very low. However, further validation of the module
would be gained by testing its discriminant validity in
patients with gastro-oesophageal reflux disease. One
potential weakness of the questionnaire are that internal
consistency scores (measured with Cronbach’s alpha
coefficients ) are less than 0.70 reported in 42% of the
scales of the QLQ-OES18. These findings may be inter-
preted in a number of ways and whether the items are
considered as indicator or causal variables of QOL.
However, the scales have been retained in their present
forms, as for clinical reasons the items should be
grouped together and also because they demonstrated
sensitivity to changes over time.
The EORTC QLQ-OES18 has been developed

according to formal procedures specified by the
EORTC QOL Group. It has undergone prospective,
international psychometric testing in a large group of
patients. The results confirm the revised scale structure,
reliability and validity of the module. The site-specific
module is able to detect treatment benefit (relief of dys-
phagia) and it is the only QOL questionnaire for
patients with oesophageal cancer that has undergone
such extensive testing. The QLQ-OES18 is therefore a
suitable measure to use with the QLQ-C30 to assess
QOL in patients with oesophageal cancer undergoing
any single or combination of treatments including:
oesophagectomy, chemoradiation, endoscopic palliation
or palliative chemotherapy and/or radiotherapy.
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