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Aim: To combine and test the EORTC questionnaires for assessing quality of life (HRQL) for
oesophageal (QLQ-OES18) and stomach cancer (QLQ-STO22), into a single questionnaire for
tumours of the oesophagus, oesophago-gastric junction or stomach.

Methods: The QLQ-OES18, QLQ-ST0O22 and seven modified items were administered to 300
patients with oesophageal (n=148), junctional (n=66), or gastric cancer (n=86). Semi-
structured interviews assessed item and scale preference and multi-trait scaling analyses
confirmed the scale structure of the new module (QLQ-OG25). This was further tested for
validity.

Results: The QLQ-OG25 has six scales, dysphagia, eating restrictions, reflux, odynophagia,
pain and anxiety. Scales have good reliability (x range 0.67-0.87) and they distinguish
between tumour sites and disease stage. Scales do not correlate highly with scores from
the core questionnaire, thus indicating that the module was addressing separate HRQL
aspects.
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Conclusion: The QLQ-OG25 is recommended to supplement the EORTC QLQ-C30 when
assessing HRQL in patients with oesophageal, junctional or gastric cancer.

© 2007 Elsevier Ltd. All rights reserved.

1. Introduction

The epidemiology of oesophageal and gastric tumours has
shown marked changes over the past two decades.® There
are increasing numbers of distal oesophageal adenocarcino-
mas and cancers of the proximal stomach. Treatment for
oesophago-gastric junctional tumours is difficult, and five
year survival may only be achieved in 40%.? Important out-
comes for patients with upper gastrointestinal cancers,
therefore, include survival, treatment-related morbidity
and toxicity, and health-related quality of life (HRQL). Accu-
rate and valid assessment of HRQL may be performed using
generic cancer measures such as the FACT-G or EORTC
QLQ-C30, and both have supplementary site specific mod-
ules for oesophageal and gastric cancers.®® It is unclear,
however, which questionnaire module is most appropriate
for patients with oesophago-gastric junctional tumours.
The aim of this study, therefore, was to improve assess-
ment of HRQL in patients with upper gastrointestinal can-
cer by producing a single EORTC questionnaire module to
measure HRQL in patients with oesophageal or gas-
tric cancer, including tumours of the oesophago-gastric
junction.

2. Patients and methods

2.1. Patients

Prospectively recruited patients were entered into this study
between August 2005 and August 2006. Patients were eligible
if they had a histological diagnosis of oesophageal or gastric
cancer, including tumours of the oesophago-gastric junction.
The definition of oesophageal cancer was adenocarcinoma or
squamous cell carcinoma of the oesophagus. Tumours of the
oesophago-gastric junction included Siewert I-II1.° The defini-
tion of gastric cancer was adenocarcinoma of the stomach,
and included all tumours of the fundus, body and antrum
and linitis plastica. For this study, a heterogeneous sample
of patients was required including patients undergoing a vari-
ety of treatments and at different stages of their treatment.
Patients were staged and selected for treatment according to
local policies and classified into three groups: (1) oesophageal,
(2) oesophago-gastric junction, and (3) stomach. Patients were
excluded if they had concurrent malignancies, except for ba-
sal cell skin cancer, or if they were unable to understand and
complete the questionnaire. Patients with oesophageal small
cell carcinoma and patients with gastric lymphoma or mal-
toma were excluded. There were no restrictions for either
age or performance status. Written informed consent was ob-
tained from all enrolled patients and local or national ethical
approval was acquired. Patients were recruited from two hos-
pitals in France, Germany and the United Kingdom, and from
one hospital in Sweden.

2.2. Data collection and questionnaires

Sociodemographic and clinical data were collected according
to a written study protocol by extraction from the case notes,
or obtained from the patients directly.

The methods used to combine the existing validated mod-
ules are summarised in Table 1. All patients completed the
EORTC QLQ-C30 (version 3.0),° the provisional combined mod-
ule including items from the EORTC QLQ-OES18 oesophageal
module’ and the EORTC QLQ-STO22 stomach module,® and
seven additional modified items. The latter included a pro-
posed new three-item dysphagia scale, three eating items
and a modified reflux item. All seven items addressed issues
already in both modules, but with slightly different wording.
The structure of the QLQ-C30 has been reported in detail else-
where and its validity and reliability has been examined in
several diagnostic groups, including in cancer of the oesoph-
agus.'® The QLQ-OES18 module contains 18 items and incor-
porates four symptom scales measuring dysphagia, eating
restrictions, reflux and pain and six single items measuring
dry mouth, taste problems, difficulties in speaking, choking,
coughing and difficulties swallowing saliva. The QLQ-ST022
includes similar scales assessing dysphagia, eating restric-
tions, pain and reflux and single items for dry mouth and
taste, but it has an additional scale addressing anxiety and
single items for body image and the impact of hair loss. All
multi-item scales and single items were scored on a one to
four-point Likert scale (‘not at all’, ‘a little’, ‘quite a bit’, ‘very
much’).

During the completion of the provisional combined mod-
ule, a semi-structured interview explored patients’ opinions
and preferences for all items and scales. The questionnaire
items and the interview were performed in the patients’ first
language. For example, after the patients had completed the
dysphagia scales (QLQ-OES18, QLQ-STO22 and new scale),
they were asked which scale they would retain in the updated
questionnaire and why they selected this option. Observer re-
cords of dysphagia grade were also kept. Where modified
items were added to the eating and reflux scale, patients were
asked to identify which items they would select preferentially
for the final questionnaire and reasons for their choices were
recorded. Patients also commented whether to include or re-
move single items.

2.3.  Statistical analysis

2.3.1. Defining HRQL scales and items

Multi-trait scaling analysis was used to examine whether the
individual items of the combined oesophageal and gastric
questionnaires and the seven additional items could be aggre-
gated as hypothesized into a more limited set of multi-item
scales. This technique, based on an examination of item-scale
correlations, has been used extensively in evaluating the
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Table 1 - Phases of EORTC Quality of Life Group module development and method for combining existing questionnaires

Phase

Standard module development

Modified process for combining two EORTC modules®

I

I

Generation of quality of life issues
e Literature search
e Interviews with patients
e Interviews with healthcare professionals

A list of relevant issues

Construction of a provisional module
e Items identified from QOL issues
e Jtems selected from EORTC item bank
e New items created in EORTC format

Review by QOL Group Module Development Committee
Pre-testing of new module

e Patients complete module and are interviewed

e Responses prevalence and variance analysed

e Site specific module development review group results

Review by QOL Group Module Development Committee

Generation of ‘provisional combined module’
Combine two modules and remove one of each
identical item

Add ‘new’ items only to improve wording of
existing items

Patients complete the ‘temporary combined module’
Interview patients to understand item preference

Define scale structure of final module

Use questionnaire responses to define scales with
multi-trait scaling analyses

Remove items not meeting scaling criteria

Retain all single items from both modules

Review by EORTC Quality of Life GI Group

Test psychometric properties of new scale structure
Known group comparisons

Associations with QLQ-C30

Review of QOL Group Module Development Committee

a This modified process is proposed by the senior author of the module and has not yet been adopted by the EORTC Quality of Life Group.

Table 2 - Socio-demographic and clinical details of 300 patients with cancer of the oesophagus, the oesophageal-gastric

junction (OGJ) or the stomach

All, n =300 Oesophagus, n = 148 0GJ, n=66 Stomach, n = 86
Age, median (range) 63 (27-85) 64 (27-85) 63 (30-83) 62 (34-84)
Gender, male (%) 209 (69) 109 (74) 54 (82) 46 (53)
Co-habitants (%)
Alone 58 (19) 29 (20) 13 (20) 16 (19)
With other adults 223 (74) 113 (76) 46 (70) 64 (74)
Unknown 14 (5) 53 6 (9) 3(3)
Marital status (%)
Single 19 (6) 10 (7) 5 (8) 4 (5)
Married 205 (68) 102 (69) 41 (62) 62 (72)
Separated, divorced, widowed 60 (20) 28 (19) 15 (23) 17 (20)
Unknown 16 (5) 8 (5) 5(8) 3(3)
Education (%)
Less than compulsory school 12 (4) 10 (7) 1(2) 1(1)
Compulsory school 157 (52) 79 (53) 37 (56) 41 (48)
Post compulsory school 94 (31) 40 (27) 21 (32) 33 (38)
University 30 (10) 14 (9) 6 (9) 10 (12)
Employment (%)
Full-time or part-time 107 (36) 53 (36) 28 (42) 26 (30)
Homemaker 15 (5) 3(2) 3 (5 9 (10)
Unemployed 10 (3) 4 (3) 2(3) 4 (5)
Retired 163 (54) 85 (57) 33 (50) 45 (52)
Student 1(1) 0 (0) 0 (0) 1(1)
Advanced disease, yes (%) 85 (28) 36 (24) 16 (24) 33 (38)
Started treatment, yes (%) 189 (63) 98 (66) 39 (59) 52 (60)
Place of questionnaire completion (%)
At home 12 (4) 8 (5) 2 (3) 2 (2)
In out patient clinic 46 (15) 18 (12) 12 (18) 16 (19)
In hospital (as resident) 236 (79) 118 (80) 50 (76) 68 (79)
Country (%)
France 68 (23) 48 (32) 2 (3) 18 (21)
Germany 129 (43) 43 (29) 36 (55) 50 (58)
Sweden 25 (8) 17 (11) 6 (9) 2 (2)
United Kingdom 78 (26) 40 (27) 22 (33) 16 (19)
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(QLQ-C30), whereas high scores in the symptom scales and
items represent more symptoms (QLQ-C30, QLQ-OG25).

All analyses were performed using the statistical software
Stata 9.2 (Stata Corporation, College Station, TX, USA, 2005).
To minimize the risk of multiple testing, a p value of <0.01
was regarded as statistically significant.

3. Results

3.1. Patient characteristics

A total of 303 patients were recruited from seven institutions in
four different countries. Of these, two were excluded because
of previous cancer and one was excluded due to incomplete
data resulting in 300 patients for the final analyses. In Table
2, socio-demographic data and clinical details are presented.
Most of the patients had started treatment (63%) including pa-
tients who had already finished their treatment, and had local
or locally advanced disease (72%).

3.2.  Defining scales and items

Both the multi-trait scaling analyses and patient interviews
showed that the dysphagia scale from the QLQ-STO22 was
the preferred scale for assessing swallowing problems. Most
patients (43%) favoured this scale compared to the scale from
the QLQ-OES18 (32%) and the QLQ-STO22 (25%) because of
ease of understanding, and observers noted that patients
completed this scale correctly. The combined eating items
from the QLQ-OES18, the QLQ-STO22 and the new items
showed poor scale reliability. Three overlapping and similar
items were therefore removed and a single item addressing
difficulties eating in front of other people was separated as
a single item, and a new four-item scale assessing eating
restrictions was created with adequate scaling properties
(Table 3).

The four-item reflux scale was reduced to two items by
removing the belching item which did not fit in the scale
and removing the additional acid reflux item that did

Table 4 — Mean scores with standard deviation (SD) of scales and items in the QLQ-C30 and the QLQ-0G25 for clinically

distinct groups of patients

Advanced disease?®

Physical function®

Mean scores (SD) p-value® Mean scores (SD) p-value®

No, n=187 Yes, n =85 Good, n =158 Poor, n =142
QLQ-C30
PF 82 (21) 72 (29) 0.00 - - =
RF 71 (34) 59 (37) 0.01 87 (36) 45 (36) 0.00
EF 73 (24) 68 (27) 0.15 79 (25) 64 (25) 0.00
CF 84 (19) 80 (25) 0.14 89 (22) 76 (22) 0.00
SF 75 (29) 63 (35) 0.00 83 (32) 57 (32) 0.00
QOL 65 (24) 53 (24) 0.00 71 (24) 50 (24) 0.00
PA 23 (26) 31 (31) 0.02 15 (28) 36 (28) 0.00
FA 34 (34) 47 (30) 0.00 21 (29) 57 (29) 0.00
NV 12 (21) 23 (27) 0.00 9 (24) 23 (24) 0.00
QLQ-0G25
OGDYS 26 (30) 27 (29) 0.72 22 (29) 31 (29) 0.01
OGEAT 38 (30) 43 (32) 0.20 31 (29) 50 (29) 0.00
OGRFX 18 (26) 18 (22) 0.89 13 (25) 24 (25) 0.00
OGODYN 27 (30) 25 (30) 0.72 22 (30) 30 (30) 0.02
OGP& D 20 (28) 28 (27) 0.04 16 (29) 29 (29) 0.00
OGANX 62 (33) 59 (35) 0.52 55 (34) 67 (34) 0.00
OGEO 17 (31) 18 (32) 0.78 16 (31) 19 (32) 0.44
OGDM 32 (36) 44 (34) 0.01 27 (36) 45 (36) 0.00
OGTA 17 (27) 24 (35) 0.08 10 (30) 29 (30) 0.00
OGBI 18 (30) 29 (36) 0.01 14 (32) 30 (32) 0.00
OGSV 14 (28) 11 (26) 0.48 10 (26) 15 (26) 0.11
OGCH 13 (26) 14 (26) 0.90 11 (26) 17 (26) 0.04
0GCO 12 (25) 11 (24) 0.79 5 (26) 20 (26) 0.00
OGSP 9 (20) 17 (32) <0.01 8 (24) 14 (24) 0.04
OGWL 30 (36) 42 (38) 0.01 26 (38) 42 (38) 0.00
OGHAIR 7 (21) 8 (20) 0.75 4 (20) 9 (20) 0.04

QLQ-C30 scales (high score = better function): PF, physical; RF, role; EF, emotional; CF, cognitive; SF, social; QOL, overall quality of life; QLQ-C30
symptoms (high score = more problems): PA, pain; FA, fatigue; NV, nausea and vomiting, QLQ-OG25 scales and items (high scores = more
problems): OGDYS, dysphagia; OGEAT, eating restrictions; OGRFX, reflux; OGODYN, odynophagia; OGP & D, pain and discomfort; OGANX,
anxiety; OGEO, eating with others ; OGDM, dry mouth; OGTA, sense of taste; OGBI, body image; OGSV, saliva; OGCH, choking; OGCO, cough;

OGSP, speech; OGWL, weight loss; OGHAIR, hair loss.

a Patients with M1 and/or disease recurrence, 29 patients with missing data.
b Poor physical function was defined as less than median (<80) and good as more than median (>80) on the QLQ-C30 physical function scale.
c t-test was used to determine if differences were statistically significant at the 1% level.
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not add any precision to the original scale from the QLQ-
OES18.

The combined pain items from the QLQ-OES18 and QLQ-
STO22 pain scales demonstrated poor validity as a single large
scale. The scale was therefore separated into two scales to ad-
dress pain and discomfort when eating (odynophagia) and
pain or discomfort in the stomach area.

Only the gastric module included items about anxiety and
when this 3-item scale was tested in this patient population,
item correlations were poor, therefore the item addressing
worries about weight loss was separated as a single item
and based on the patients comments of keeping items about
anxiety, a two-item anxiety scale was created. This scale was
retained in the final module because patients felt it was very
important in addition to the emotional function scale in the
QLQ-C30.

Although details are not reported here, exploratory analy-
sis with item response theory (IRT) was used to confirm that
the most useful (most discriminatory and most informative)
items were retained. Differential item functioning (DIF), also
unreported in detail, was used to confirm that, apart from
the pain items mentioned in the text, all items in the multi-
item scales performed equally well and consistently across
the three sites.

So the final module, therefore, has six scales; dysphagia (3
items); eating restrictions (4 items); reflux (2 items); odyno-
phagia (2 items); pain and discomfort (2 items); anxiety (2
items), and 10 single items; eating with others; dry mouth;
sense of taste; body image; saliva; choking; cough; speech;
weight loss; hair loss. Results from the multi-trait scaling
analyses of the resultant QLQ-OG25 are presented in Table
3. The remaining results in this paper use the QLQ-OG25 scale
and item structure.

3.3.  Vvalidity

Relations between the QLQ-OG25 and the core questionnaire
QLQ-C30 were examined for all patients. Most scales in the
QLQ-0G25 had low correlations with the core questionnaire,
reflecting that the module is assessing clinically distinct
HRQL issues. Anticipated exceptions were associations
between the QLQ-OG25 pain and discomfort scale and the
odynophagia scale that were moderately correlated with
the QLQ-C30 pain scale (r=0.58 and 0.43, respectively). The
QLQ-OG25 anxiety scale was also moderately associated with
the emotional function scale of the QLQ-C30 (r = 0.60). There
were weak correlations between the body image and social
function scales (r = 0.42), and between the eating restriction
scale of the QLQ-OG25 and the global quality of life scale, role
function, pain, fatigue, and nausea or vomiting scales of the
QLQ-C30 (r = 0.43-0.47). These correlations demonstrate clini-
cal overlap between the subscales and were expected.

3.4.  Clinical validity

Patients with advanced disease reported significantly worse
functional aspects of HRQL and more symptoms than pa-
tients with localised disease (Table 4). Patients with advanced
disease also reported more problems with dry mouth, body
image, speech and weight loss (Table 4). A similar pattern

Table 5 - Mean scores with standard deviation (SD) of
scales and items in the QLQ-C30 and the QLQ-0G25 for

patients with cancer of the oesophagus, the oesophago-
gastric junction (OGJ) or the stomach

Mean scores (SD) p-value®
Oesophagus 0oGJ Stomach
n=148 n=66 n=_86
QLQ-C30
PF 79 (23) 80 (23) 74 (27) 0.19
RF 71 (34) 65 (37) 64 (37) 0.26
EF 73 (25) 71 (22) 71 (27) 0.80
CF 81 (23) 86 (19) 82 (21) 0.33
SE 74 (28) 73 (30) 62 (36) 0.01
QOL 63 (23) 63 (24) 57 (25) 0.16
PA 24 (27) 22 (26) 30 (31) 0.13
FA 36 (29) 38 (29) 42 (30) 0.35
NV 14 (20) 16 (25) 19 (27) 0.35
QLQ-0G25
OGDYS 29 (29) 28 (31) 19 (27) 0.02
OGEAT 40 (30) 43 (31) 39 (32) 0.71
OGRFX 17 (24) 18 (27) 21 (26) 0.45
OGODYN 28 (31) 31 (31) 19 (26) 0.04
OGP& D 17 (25) 28 (30) 28 (32) 0.00
OGANX 56 (36) 67 (31) 64 (32) 0.07
OGEO 21 (34) 20 (32) 9 (26) 0.01
OGDM 35 (36) 33 (35) 37 (36) 0.75
OGTA 17 (27) 22 (33) 21 (33) 0.43
OGBI 18 (30) 23 (32) 26 (33) 0.19
oGSV 16 (30) 14 (26) 5 (17) 0.01
OGCH 16 (29) 14 (27) 9 (20) 0.16
0GCO 15 (29) 11 (24) 9 (22) 0.27
OGSP 15 (28) 7 (21) 6 (19) <0.01
OGWL 34 (38) 32 (35) 34 (38) 0.94
OGHAIR 21 (34) 14 (26) 23 (29) 0.85

QLQ-C30 scales (high score = better function): PF, physical; RF, role;
EF, emotional; CF, cognitive; SF, social; QOL, overall quality of life;
QLQ-C30 symptoms (high score =more problems): PA, pain; FA,
fatigue; NV, nausea and vomiting, QLQ-OG25 scales and items
(high scores = more problems): OGDYS, dysphagia; OGEAT, eating
restrictions; OGRFX, reflux; OGODYN, odynophagia; OGP and D,
pain and discomfort; OGANX, anxiety; OGEO, eating with others ;
OGDM, dry mouth; OGTA, sense of taste; OGBI, body image; OGSV,
saliva; OGCH, choking; OGCO, cough; OGSP, speech; OGWL, weight
loss; OGHAIR, hair loss.

a ANOVA was used to determine if differences were statistically
significant at the 1% level.

was observed among patients with poor physical function
who reported significantly worse scores in all scale items in
the QLQ-C30 and QLQ-OG25 modules compared to patients
with good physical function (Table 4). Statistically significant
differences between patients with oesophageal, junction
and stomach tumours were seen in three scales from the
QLQ-OG25 (pain and discomfort, problems with saliva and
problems with speech) (Table 5). Fig. 1 summarises the
results.

4, Discussion

This international study indicates that the new module, the
EORTC QLQ-OG25, is a reliable and valid questionnaire to sup-
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Phase |: Generation of ‘provisional combined module’

EORTC QLG-0OES18 {n=18 items)
EORTC QLG-STO22 (n= 22 items)
Additional items (n =7 items)

Combine modules and identify new items

\ 9 identical items

deleted

undergo semi-structured interviews

Patients complete the ‘temporary combined module and

Patients from France, Germany, Sweden and the UK {n = 300)
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(Using responses from 300 patients as above)

Fig. 1 - Flowchart of the QLQ-0G25 development.

plement the EORTC QLQ-C30 to assess HRQL among patients
with cancer of the oesophagus, oesophago-gastric junction or
the stomach.

Measurement of HRQL in patients with oesophageal or
gastric cancer, including junctional tumours, has become
an important outcome in clinical trials, clinical practice
and in longitudinal studies. Using the core instrument re-
mains important because it will detect changes in general
aspects of HRQL such as deteriorations in the social and role
function in advanced disease. To detect HRQL issues of
importance to patients within specific treatment groups,
however, it is necessary to use a cancer-specific question-
naire with a site-specific module because patients with
upper gastrointestinal cancer often have major problems re-
lated to eating and drinking. These issues are not addressed
in the generic measures of HRQL, and might otherwise be
overlooked. shown that
although general aspects of HRQL may deteriorate after
treatment, patients simultaneously report improvements or
relief of site specific issues, such as relief of dysphagia.’***
Evidence for this was also supported in this study as few

Indeed several studies have

associations between scales in the QLQ-C30 and the QLQ-
0OG25 were demonstrated. This is probably due to that the
core questionnaire and the module assess different aspects
of HRQL. Using a modular approach for assessment of HRQL
is therefore essential to detect both benefits and disadvan-
tages of the treatment.

The QLQ-OG2S5 has six symptom scales (dysphagia, eating
restrictions, reflux, odynophagia, pain and discomfort, and a
scale assessing anxiety) and 10 single items relevant to pa-
tients undergoing palliative or potentially curative treatments
and follow-up for upper gastrointestinal cancer. The choice of
scales and items was based on multi-trait scaling analyses,
reliability and validity test and patients opinions through
the semi-structured interview. For example, most patients
preferred the dysphagia scale from the QLQ-STO22 module
because the items were easy to understand, and for the eating
scale, patients reported that some of the items were
overlapping.

Although this was a large prospective international study
with excellent patient compliance, the numbers of patients
within each country are insufficient for exploration of any
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cross-cultural differences. Further tests are also needed to
confirm the anticipated sensitivity to changes over time.
Finally, this module has also not yet been tested in patients
with benign oesophageal or gastric disease.

In conclusion, the new module, EORTC QLQ-0OG25, to-
gether with the core questionnaire, QLQ-C30, can be recom-
mended to measure HRQL in patients with cancer of the
oesophagus, oesophago-gastric junction or the stomach
undergoing curative or palliative treatment or follow-up.
The module is now available from the Quality of Life Unit,
at the EORTC data centre (www.eortc.be/home/qol/) and is al-
ready available in eight major European languages following
rigorous translation procedures.®
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