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The objectives of the current study were to construct a colorectal cancer-specific quality of life (QL)
questionnaire module to be used in conjunction with the European Organization for Research and
Treatment of Cancer (EORTC) QLQ-C30 and to test its reliability and validity in The Netherlands.
Module construction took place following the EORTC guidelines for module development. The mod-
ule—the QLQ-CR38—consists of 38 items covering symptoms and side-effects related to different
treatment modalities, body image, sexuality and future perspective. This module was tested among
117 colorectal cancer patients on several occasions. The timing was prior to treatment with radio-
therapy or chemotherapy, during treatment and 3 months following the second assessment. For pur-
poses of test-retest reliability, a subsample of patients completed the QLQ-CR38 1 week following the
third assessment. Multitrait scaling analysis confirmed the hypothesised scale structure of the func-
tion scales but not of the symptom scales. Cronbach’s alpha coeflicients for seven of the nine scales
exceeded the 0.70 criterion at one or both assessments. The test-retest reliability for all scales and one
single item was 0.78 or higher. The stability of the two remaining single items was lower. On the basis
of known-groups comparisons, selective scales distinguished clearly between patients differing in dis-
ease stage, initial and on-treatment performance status and the presence of a stoma. Additionally,
selective scales detected change over time as a function of change in performance status and treat-
ment-induced change. These results lend support to the clinical validity of the QLQ-CR38 as a sup-
plementary questionnaire for assessing specific QL issues relevant to patients with colorectal cancer.
Additional efforts to test the module’s cross-cultural validity are needed. © 1999 Elsevier Science Ltd.
All rights reserved.
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INTRODUCTION
COLORECTAL CANCER is a major health problem in Western
societies. It is currently the second and third most common
cancer among women and men, respectively, in the majority
of the countries of western Europe and in the U.S.A. [1]. A
literature review of the quality of life (QL) of colorectal can-
cer patients undergoing surgery indicated that none of the
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studies employed standardised QL questionnaires that were
tailored to the needs of colorectal cancer patients [2]. This
review was based on studies published up to 1992, but a
more recent review revealed that up to 1997, standardised
colorectal cancer-specific questionnaires were still not used
[3]. We therefore developed a QL instrument specifically for
use among colorectal cancer patients. This work was carried
out in the context of a long-term project of the European
Organization for Research and Treatment of Cancer
(EORTC) Study Group on Quality of Life to develop an
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integrated measurement system for evaluating the QL of
cancer patients participating in international clinical trials.
The Study Group has adopted a modular measurement
approach to QL assessment whereby a ‘core’ instrument (the
QLQ-C30) [4] has been designed to cover a range of QL
issues relevant to a broad spectrum of cancer patients. The
QLQ-C30 is intended to be supplemented by more specific
questionnaire modules to assess aspects of QL of particular
importance to various patient subgroups. Detailed guidelines
have been established for generating diagnosis- and/or treat-
ment-specific, supplemental questionnaires to be used in
conjunction with the core instrument [5, 6]. Modules related
to brain cancer [7], breast cancer [8], head and neck cancer
[9], lung cancer [10], oesophageal cancer [11] and ovarian
cancer [12] have been constructed following these guidelines.

The primary objectives of the current study were to con-
struct a colorectal cancer-specific questionnaire module to be
used in conjunction with the EORTC QLQ-C30 for asses-
sing the QL of patients participating in international clinical
trials and to test the psychometric performance (i.e. relia-
bility, validity and responsiveness) of this module among
Dutch colorectal cancer patients.

THE CONSTRUCTION OF THE EORTC
COLORECTAL CANCER MODULE

The colorectal cancer module is intended for use among a
wide range of colorectal cancer patients participating in
international clinical trials. The module was therefore meant
to include primarily disease symptoms and side-effects rela-
ted to different treatment modalities (i.e. sphincter saving
resection, rectum extirpation, radiotherapy and chemo-
therapy). Additionally, QL aspects that can be affected by
(surgical) treatments (i.e. body image and sexuality) or that
are related to stage of disease (i.e. future perspective) were
also considered for inclusion. The development of this mod-
ule was a collective effort of primarily Dutch and American
members of the Study Group.

In order to compile an exhaustive list of relevant QL issues
that cover the identified domains, a series of literature sear-
ches was conducted on the MEDLINE database for the years
1969-1992. A list of 65 issues was thus generated and pre-
sented to five cancer specialists (i.e. two gastroenterologists,
one surgeon, one radiotherapist and one stoma nurse) from
the Antoni van Leeuwenhoek Hospital, a cancer treatment
centre in Amsterdam, The Netherlands. On the basis of their
comments regarding the appropriateness of content and the
breadth of coverage, a revised list containing 52 issues was
devised.

Questions were then developed based on these issues
according to a range of criteria. For example, questions
should preferably be compatible with the response categories
adopted for the QLQ-C30 (i.e. from (1) ‘not at all’ to (4)
‘very much’), be compatible with respect to the 1 week time-
frame and refer to the presence of a complaint rather than to
the trouble it may have caused [13]. The items on body
image were selected from a 10 item scale devised by Hop-
wood on the basis of their content validity [14]. These items
were also incorporated in the EORTC breast cancer module
[8]. The resulting, provisional questionnaire module con-
tained 60 items. The wording of these items was discussed
during plenary sessions of the Study Group. The involvement
of individuals representing a broad range of cultures and
languages helped to ensure that the wording of the ques-
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tionnaire items remained relatively simple, straightforward
and free of jargon. Whilst the discussions were held in Eng-
lish, the first version of the module was written in Dutch.

Patient interviews

The first version of the questionnaire was pretested among
Dutch patients to identify and solve potential problems in its
administration. However, since patients were not consulted
during the previous QL issue generation phase, the pretesting
interviews were expanded to elicit patients’ opinions about
the relevance of the topics covered by the provisional module.
The interviews started with an open question asking about
patients’ experiences with their health. Then the QLQ-C30
and the provisional module were administered and patients
were asked to report the extent to which they had experienced
the problems enumerated. Patients were subsequently asked
to indicate any significant omissions in the list, to comment
on the wording of each item and to choose a preset number of
items which, in their opinion, should definitely be included in
the final questionnaire. These interviews were conducted
with each patient individually. The sample included 24 colo-
rectal cancer patients undergoing either radiotherapy sub-
sequent to surgery for local/locoregional disease or
chemotherapy for metastatic disease. 11 patients had a per-
manent stoma. All patients were treated at the Antoni van
Leeuwenhoek Hospital.

The module was well received as patients found the ques-
tionnaire relevant and easy to answer. On the basis of quali-
tative and quantitative findings, the questionnaire was
revised, according to preset criteria. For example, items were
deleted if they had a low mean score (< 1.5), a small range of
responses (<2 points), a low prevalence (<0.30) and a small
number of priority ratings (i.e. less than one-third of the
patients indicating that the item should definitely be retained
in the final questionnaire). Additionally, on the basis of
patients’ comments, a number of items were (slightly)
reworded and one item relating to belching was added [15].

Resulting module and hypothesised scale structure

The resulting module—the QLQ-CR38—consists of 38
items. Nineteen questions are completed by all patients whilst
the remaining 19 questions are completed by subsamples of
patients (i.e. males or females, patients with or without a
stoma). The content of the module, organised by its hypo-
thesised scale structure, is provided in the Appendix. The
QLQ-CR38 incorporates two functional scales (body image
and sexuality) and seven symptom scales (micturition pro-
blems, symptoms in the area of the gastrointestinal tract,
chemotherapy side-effects, problems with defaecation, stoma-
related problems, male and female sexual problems). Because
the item on ‘sexual enjoyment’ is conditional on having been
sexually active, it is completed by only a subset of patients,
and is therefore handled singly. The remaining single items
assess future perspective and weight loss. All items employ
the four-category response option that is used in the QLQ-
C30. The items have a 1 week time-frame, with the exception
of the items on sexuality. Since patients may engage in sexual
activities less frequently than once a week, a 4 week time-
frame was chosen. This version of the module was approved
by the Study Group and was used in the current study.

The following sections report the results of testing the
reliability and validity of the QLQ-CR38 when used among
Dutch patients with colorectal cancer.
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PATIENTS AND METHODS

Patients

Colorectal cancer patients with local/locoregional disease
receiving radiotherapy and patients with inoperable, locally
advanced disease or with distant metastases receiving
chemotherapy (i.e. ICI D1694 or 5-fluorouracil (5-FU) with
or without leucovorin or levamisol) were recruited from the
Antoni van Leeuwenhoek Hospital in Amsterdam. Patients
were excluded who: (a) had a life expectancy <3 months; (b)
had had a liver resection; (c) lacked basic proficiency in
Dutch; or (d) were participating in concurrent QL investiga-
tions. No restrictions were made with regard to age or per-
formance status.

Additional study measures

The QLQ-CR38 was administered together with the
EORTC QLQ-C30 [4], the CARES-SF [16], and the SF-36
[17]. The data related to these other questionnaires are
reported elsewhere [18,19]. The order in which these ques-
tionnaires were administered to patients was varied randomly
to avoid any systematic order effects. Sociodemographic data
included age, gender, marital status, education and employ-
ment status. Clinical data included disease stage, nature and
schedule of treatment and the presence of a stoma. This
information was extracted from the patients’ medical records.
To establish the level of patients’ performance status, a short
interview was conducted with the patients based, in part, on
guidelines recommended by Schag and colleagues [20]. The
response patterns to the 11 interview items were rescored to
obtain a Karnofsky performance status score [21]. Finally, a
‘debriefing’ form was used to ascertain the time needed for
completion of the questionnaire, the degree and kind of help
provided, the presence of items that were confusing, difficult
to understand, or intrusive, and whether patients had skipped
questions and, if so, the reason(s) why.

Data collection procedure

The QLQ-C30, the colorectal cancer module, and the
debriefing questions were administered in this order on sev-
eral occasions. Patients receiving radiotherapy completed
these measures prior to their treatment and on the last day of
the first course of radiotherapy. Patients receiving chemo-
therapy completed the questionnaires on the first day of the
first treatment cycle (prior to receiving the chemotherapy)
and on the first day of one of the subsequent cycles (i.e. from
the second to the seventh cycle), dependent on the treatment
schedule. The questionnaires were self-administered either at
the outpatient clinic or on the hospital ward. A research
assistant was present during the assessments to provide
assistance, if needed, and to record any problems patients
may have had with completing the questionnaire.

A third assessment was carried out 3 months after the sec-
ond assessment. At this assessment, the sample was randomly
divided into three different mode of administration condi-
tions: one-third of the patients, again, completed the ques-
tionnaire during their scheduled visit to the hospital whilst a
research assistant was present, one-third answered all ques-
tions in a telephone interview and one-third completed the
questionnaire by mail. To establish test-retest reliability, a
random subsample of patients completed the QLQ-CR38 1
week following the third assessment. For practical reasons the
test-retest sample was limited to those patients in the mail
and telephone conditions. The mode of administration at the
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third and fourth assessments was held constant. Data of these
third and fourth assessments will be presented in so far as
they pertain to test—retest reliability, whilst mode of adminis-
tration will not be further addressed in this paper.

Statistical analyses

A range of analyses was carried out to test empirically the
hypothesised scale structure of the QLQ-CR38, to establish
scale reliability and to evaluate the validity of the ques-
tionnaire scales and single items. These analyses were con-
ducted on the data of the first and second assessments.

Multitrair  scaling. Multitrait  scaling analysis  was
employed to examine the extent to which the items of the
questionnaire could be combined into the hypothesised
multi-item scales. The technique is based on an examination
of item-scale correlations [22]. Evidence of item internal
consistency is defined as a correlation of > 0.40 (corrected for
overlap) between an item and its own scale. Item dis-
criminant validity is indicated when an item correlates sig-
nificantly higher with its own scale (corrected for overlap)
than with another scale (referred to as scaling success).

Reliability. The internal consistency of the multi-item
questionnaire scale was assessed by Cronbach’s alpha coeffi-
cient [23]. Internal consistency estimates of a magnitude of
0.70 were sought [24].

The stability or test-retest reliability data are based on two
modes of administration (mail and telephone at the third and
fourth assessments) that differ from the in-clinic procedure at
the first two assessments. We therefore first examined the
effect of administration procedures on the data of the third
assessment. Mean scale score differences were tested for sta-
tistical significance by means of one-way analyses of covar-
iance, with age, stage and treatment used as covariates. Since
the alternative and the null hypothesis concur (i.e. no differ-
ences among administration procedures), the P value was set
at 0.10 to employ a conservative criterion. The stability of the
multi-item scales and single items was assessed by means of
the intraclass correlation coefficient (ICC) [25].

Validiry. The validity of the QLQ-CR38 was assessed in
two ways. First, the method of known-groups comparison
[26] was employed to assess the ability of the QLQ-CR38 to
distinguish between subgroups of patients differing in clinical
status. The clinical parameters employed to form mutually
exclusive patient subgroups for the baseline analyses included
disease stage (local/locoregional versus metastatic disease)
and initial performance status (Karnofsky performance
status > 80 versus Karnofsky performance status < 70). For
the analysis of the data from the second administration, the
clinical parameters used were on-treatment performance sta-
tus and the presence of a stoma (stoma versus non-stoma).
One-way analysis of variance (ANOVA) was used to test for
the statistical significance of group differences. To examine
the magnitude of such differences, effect sizes based on stan-
dardised differences between mean scores were calculated.
Following Cohen [27], effect sizes of 0.20, 0.50 and 0.80
were considered small, medium and large, respectively.

Second, the responsiveness of the QLQ-CR38 to observed
changes in performance status (Karnofsky performance status
scores) was assessed. Improvement or deterioration in per-
formance status was defined as a shift of at least one level
upward or downward on the Karnofsky performance status.
Additionally, changes in the QLQ-CR38 scores over time
were examined in relationship to treatment-induced change.
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We expected patients who had received radiotherapy to
report higher levels of radiotherapy-related symptoms (i.e.
micturition problems, symptoms in the area of the gastro-
intestinal tract and problems with defaecation) at the second
assessment than at baseline. Conversely, patients undergoing
chemotherapy were expected to report higher levels of
chemotherapy-related side-effects. Repeated-measures ANOVA
was used to test for statistically significant changes in QLQ-
CR38 scores over time. Only statistically significant
(P<0.05) results are reported.

RESULTS
Patient recruitment and follow-up

From September 1992 to April 1994, 145 patients meeting
the eligibility criteria were invited to participate in the study.
28 patients (19%) declined because the study was perceived
as too confronting or too burdensome (n=14), a perceived
lack of time (z=4), or the patient felt too ill (#=2). The
other 8 patients had other reasons or their reasons for refusal
were not recorded. Patients declining participation were, on
average, older (mean age 68 years versus 61 years; P<0.01),
were less frequently married (61% versus 81%; P=0.06) and
more often had only received compulsory education (66%
versus 58%; P=0.1), than those who participated.

Follow-up. At the second assessment point, 8 patients
were lost to follow-up for various reasons, including feeling
too ill and perceived burden. The average time between the
first and second assessments was 32.1 days (standard devia-
tion, S.D.=10.5 days). At the third assessment point, 14
patients were lost to follow-up, primarily because of severe
illness or death (z=10). A random subsample of 26 patients
was asked to complete the questionnaire a fourth time. 1
patient declined and another patient was missed because of
administrative failure. The average time between the third
and fourth assessments was 6.5 days (S.D.=3.9 days).

Sociodemographic and clinical data

The sociodemographic and clinical characteristics of the
117 patients at baseline are presented in Table 1. The
patients varied in age between 35 and 86 years, with a mean
of 61 years (S.D.=11 years). The majority of the patients
were male, were married, had compulsory education only,
were unemployed (including retirement), received radio-
therapy and had intact sphincters. The sample was hetero-
geneous with regard to extent of disease and pretreatment
Karnofsky performance status.

Feasibiliry of the questionnaire

The average time required to complete the QLQ-CR38 in
combination with the QLQ-C30 at baseline was 10.3 min
(8.D.=5.6min). 95/115 (83%) patients were able to com-
plete the questionnaire without assistance (for 2 patients
these feasibility data were missing). The questionnaire was
administered in interview form in 8 cases, while help was
provided in 12 cases (e.g. the interviewer circled the answers
for the patient). These latter patients were older, had a worse
Karnofsky performance status score and a lower level of
education (data not shown).

In general, the questions were well accepted and clear to the
majority of patients. The only items that elicited a number of
comments were those related to sexuality. Between 3% of the
men and 12% of the women declined to complete these items at
baseline, primarily because they were considered too intrusive.
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Scaling and reliabilivy estimation

Multitrair scaling. A summary of the results of the multi-
trait scaling analyses across the two assessment points is pro-
vided in Table 2. All item-rest correlations exceeded the 0.40
criterion for item internal consistency for the body image
scale and the three sexuality scales at the two assessments,
and for the micturition problems scale at follow-up. Although
the remaining scales displayed some problems, the chemo-
therapy side-effects scale was the only scale whose item-rest
correlations were all smaller than 0.40 at baseline. The mean
item-rest correlation across all nine scales was 0.55 at baseline,
and 0.62 at the second administration of the questionnaire.

For each assessment there were 272 (34 itemsx(9 —1)
scales) tests of item-discriminant validity. Scaling successes
were higher for the sexual functioning scale (100%), the body
image scale (range 92-100%), the male sexual problems scale
(range 50-100%) and the micturition problems scale (range
67-83%) and lower for the defaecation problems scale (range
57-71%), female sexual problems scale (range 50-58%),
chemotherapy side-effects scale (0-67%), gastrointestinal
tract symptoms scale (30-40%) and stoma-related problems
scale (range 25-39%). For the nine scales combined, scaling
successes were noted in 58% of the cases at the first assess-
ment and in 68% of the cases at follow-up.

Table 1. Sociodemographic and clinical characteristics of the study
sample at baseline

Characteristics n=117
Age (years)

Mean (S.D.) 61 (11)

Range 35-86
Gender

Male 74 (63%)

Female 43 (37%)
Marital status

Unmarried 8 (7%)

Married 94 (80%)

Divorced 2 (2%)

Widowed 12 (10%)

Unknown 1 (1%)
Education

Compulsory only 67 (57%)

Advanced vocational 24 (21%)

University 25 (21%)

Unknown 1 (1%)
Employed

Yes 32 (27%)

No* 81 (69%)

Unknown 4 (3%)
Disease stage

Local 24 (21%)

Loco-regional 51 (44%)

Metastatic 42 (36%)
Treatment

Chemotherapy 44 (38%)

Radiotherapy 73 (62%)
Stoma

Yes 46 (39%)

No 71 (61%)
KPS score

Mean (S.D.) 79.3 (12.6)

Range 40-100

*Includes retirement. S.D., standard deviation; KPS, Karnofsky per-
formance status.
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Table 2. Item internal consistency (IN), item internal consistency test (INT), item discriminant validity (DIS) and item discriminant
validiry test (DIST) at baseline (T1) and follow-up (T2)

Scales Items n IN* INTY DIS# DISTS
BIT1 3 74 0.47-0.63 100% 0.00-0.34 92%
BI T2 72 0.62-0.71 100% 0.06-0.43 100%
SX T1 2 64 0.78 100% 0.03-0.31 100%
SX T2 64 0.73 100% 0.02-0.31 100%
MITI1 3 74 0.29-0.64 67% 0.05-0.43 83%
MIT2 72 0.46-0.63 100% 0.01-0.44 67%
GITI1 5 74 0.13-0.63 60% 0.01-0.47 40%
GIT2 72 0.20-0.41 20% 0.06-0.47 30%
CTTI1 3 74 0.16-0.26 0% 0.01-0.35 0%
CT T2 72 0.38-0.48 67% 0.00-0.38 67%
DFT1 7 74 0.01-0.67 71% 0.03-0.57 57%
DF T2 72 0.31-0.69 71% 0.02-0.46 71%
STO T1 7 42 0.30-0.76 57% 0.04-0.46 39%
STO T2 36 0.28-0.76 71% 0.00-0.56 25%
MSX T1 2 43 0.63 100% 0.04-0.53 50%
MSX T2 44 0.86 100% 0.02-0.27 100%
FSX T1 2 8 0.91 100% 0.00-0.87 58%
FSX T2 9 0.94 100% 0.00-0.71 50%

Since a number of questions were completed by a subsample of patients (males or females, patients with or without a stoma) a series of mul-
titrait scaling analyses was conducted including different combinations of scales. The results are reported from those five series of analyses that
contained the largest number of patients. BI, body image; SX, sexual function; MI, micturition problems; GI, gastrointestinal tract symptoms;
CT, chemotherapy side-effects; DF, defaecation problems; STO, stoma-related problems; MSX, male sexual problems; FSX, female sexual
problems. *In this column the range of item-rest correlations is presented. {Item internal consistency test = percentage of item-scale correla-
tions (corrected for overlap) greater than 0.40. {In this column the range of correlations between items and all other scales is presented. §Item
discriminant validity test = percentage of cases where item-rest correlations are significantly higher than the correlations between the items and

the other scales.

Internal  consistency reliability. Cronbach’s coeflicient
alpha for the multi-item scales exceeded the 0.70 criterion for
the body image, sexual functioning, defaecation problems,
stoma-related problems and male sexual problems scales at
both administrations, and for micturition problems and
female sexual problems scales at the second assessment. The
coefficients for the chemotherapy side-effects scale (range
0.47-0.63) and the gastrointestinal tract symptoms scale
(range 0.49-0.61) were lower (Table 3). No systematic dif-
ferences in scale reliabilities were found as a function of
patients’ age, educational level, performance status, or stage
of disease (data not shown).

Test—retest reliabiliry. The mode of administration only
had a statistically significant (< 0.10) impact on the repor-
ted level of sexual functioning and male sexual problems. In
these cases there was no systematic pattern of differences in
the mean scores across the three administration procedures.

The majority of the QLQ-CR38 scales exhibited good to
excellent stability, with ICCs ranging from 0.78 (gastro-
intestinal tract symptoms) to 0.92 (sexual functioning) (see
Table 3). The stability of two single items (future perspective
and weight loss) was lower (0.53 and 0.55, respectively). The
ICCs of the mail and telephone condition separately, were
comparable despite the small subsample sizes (data not shown).

Score distributions

Following the scoring procedures for the QLQ-C30, all
scale and single-item scores were linearly transformed to a 0-
100 scale. For the functional scales and single items (i.e. body
image, sexual functioning, sexual enjoyment and future per-
spective), higher scores represent a higher level of function-

ing. For the symptom scales and single items, a higher score
represents a higher level of symptoms.

Table 3 depicts the means and S.D.s for the baseline and
second assessments. For the scales or individual items assessing
body image, sexual functioning, sexual enjoyment and future
perspective, the full range of possible scores was observed at one
or both assessments (data not shown). Score distributions were
approximately symmetrical, with the exception of the body
image scale at baseline which exhibited a positive skew (i.e.
more patients scoring toward maximum levels of body image).

With respect to symptomatology, the full range of scores
was also observed for the scales assessing micturition pro-
blems, male sexual problems and weight loss, at one or two
assessment points. The weight loss scale was negatively
skewed at both assessments (i.e. more patients scoring toward
minimum levels of weight loss). The score distributions of the
remaining symptom scales (i.e. gastrointestinal tract symp-
toms, chemotherapy side-effects, defaecation problems,
stoma-related problems and female sexual problems) were
generally restricted to the lower and upper middle part of the
response scale at both assessments (i.e. higher and maximum
scores were not observed).

Validity

Known-groups comparison. Time 1. As expected, patients
with metastatic disease reported a significantly poorer future
perspective (P<0.01) and higher levels of gastrointestinal
tract symptoms (P<0.05) than patients with local or loco-
regional disease (Table 4). Surprisingly, patients with
metastatic disease also reported significantly higher levels
of chemotherapy side-effects. This unexpected finding could
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Table 3. Sample size (1), means, standard deviations (S.D.) and internal consistency reliability (Cronbach’s alpha) at baseline (T1)
and time 2 (T2); sample size (n) and test—retest reliability (ICC) ar times 3 and 4, of the QLQ-CR38

Scale/item n Mean S.D. Alpha n ICC (T3-T4)
Function
BITI1 116 83.62 20.49 0.78 24 0.84
BI T2 108 81.93 20.96 0.79
SX T1 97 23.26 24.95 0.86 18 0.92
SX T2 92 21.38 24.12 0.87
SET1 46 55.80 27.27 - 8 0.82
SE T2 41 50.41 29.93 -
FUTI1 117 55.84 29.31 - 23 0.53
FU T2 108 63.89 30.27 -
Symptoms
MIT1 117 26.12 20.75 0.63 23 0.79
MIT2 106 33.66 22.78 0.72
GIT1 117 21.77 16.96 0.61 24 0.78
GIT2 108 27.04 16.90 0.49
CTT1 117 11.21 15.12 0.47 24 0.90
CT T2 108 18.20 19.07 0.63
DFTI1 75 19.11 17.43 0.74 13 0.79
DF T2 72 27.01 19.09 0.79
STO T1 43 22.68 17.66 0.76 8 0.83
STO T2 38 20.85 18.11 0.82
MSX T1 71 41.79 40.35 0.83 9 0.79
MSX T2 63 42.94 39.66 0.91
FSX T1 12 18.33 19.95 0.38 4 0.89
FSX T2 12 16.67 25.82 0.88
WL TI1 117 16.24 29.24 - 24 0.55
WL T2 107 10.59 19.75 -

BI, body image; SX, sexual function; SE, sexual enjoyment; FU, future perspective; MI, micturition problems; GI, gastrointestinal tract
symptoms; CT, chemotherapy side-effects; DF, defaecation problems; STO, stoma-related problems; MSX, male sexual problems; FSX,

female sexual problems; WL, weight loss; ICC, intraclass correlation coefficient.

be attributed to high score levels of the item assessing dry
mouth, a symptom that can also be caused by an absent or
malfunctioning colon. The effect sizes of the significant group
differences ranged from moderate to large (0.40 to 0.94).

Differences in pretreatment questionnaire scores as a
function of performance status were in the expected direc-
tion. Patients with a poorer performance status (Karnofsky
performance status of 70 or below) reported significantly
higher levels of gastrointestinal tract symptoms (P<0.05)
and more weight loss (< 0.01) than those with a better per-
formance status (Table 4). Unexpectedly, patients with a
poorer performance status reported higher levels of chemo-
therapy side-effects which, again, could be attributed to the
item on dry mouth. The magnitude of the effect sizes was
moderate to large (range 0.45-1.05).

Time 2. When on-treatment performance status was used
as a grouping variable, statistically significant differences were
in the expected direction for sexual functioning (2<0.01),
gastrointestinal tract symptoms (P’< 0.05), chemotherapy side-
effects (P<0.01), defaecation problems (P<0.05) and weight
loss (P<0.01) (Table 4). Effect sizes ranged from 0.44 to 0.82.

The presence of a stoma was also used as a grouping vari-
able. According to expectation, patients with a stoma repor-
ted poorer body image (P<0.01) than patients whose
sphincters were intact and male patients with a stoma repor-
ted more sexual problems than those with preserved sphinc-
ters (P<0.05). Additionally, patients with a stoma reported
more micturition problems (P<0.05) than patients with
intact sphincters. This latter result may be attributed to either
specific neurogenic bladder problems related to abdomino-

perineal resection and/or to the high prevalence of radio-
therapy among stoma patients. The effect sizes were of a
moderate magnitude (range 0.47-0.61).

Responsiveness. Using first and second assessment perfor-
mance status (Karnofsky performance status) ratings as indi-
cators of change in health status, the total patient sample was
divided into those patients whose performance status had
improved (17%), had remained unchanged (46%), or had
deteriorated (37%). Statistically significant between-group
differences over time (in ANOVA terms, group xtime inter-
actions) were observed for future perspective, weight loss
(P<0.01), micturition symptoms and chemotherapy side-
effects (< 0.05). In these cases, the change in mean scores was
in the expected direction (data not presented in tabular form).

Repeated-measures ANOVA was used to test for between-
group (radiotherapy versus chemotherapy) differences over
time (first and second assessment) in scores on the QLQ-
CR38 (Table 5). We expected patients who had received
radiotherapy to report higher levels of micturition problems,
gastrointestinal tract symptoms and defaecation problems at
the second assessment than at baseline. Statistically significant
between-group differences over time were observed in the
expected direction for all three scales (P=0.0001). Addi-
tionally, significant between-group differences over time were
observed for body image (P=0.023). Patients undergoing
radiotherapy reported poorer and patients receiving chemo-
therapy reported better body image at the second assessment
in comparison with baseline. Contrary to expectation, patients
undergoing chemotherapy did not report significantly higher
levels of chemotherapy-related side-effects over time.
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Table 4. Summary of tests of known-groups comparisons (P wvalues for berween-group differences)

Grouping variables*

KPS
Stage Stoma
Time 1 Time 1 Time 2 Time 2

Function

BI NS NS NS P<0.01

SX NS NS P<0.01 NS

FU P<0.01 NS NS NS

SE NS NS NS NS
Symptoms

MI NS NS NS P<0.05

CT P<0.05 P<0.01 P<0.01 NS

GI P<0.05 P<0.05 P<0.05 NS

MSX NS NS NS P<0.05

FSX NS NS NS NS

DF NS NS P<0.05

STO NS NS NS

WL NS P<0.01 P<0.01 NS

*Stage of disease: local/regional versus distant; Karnofsky performance status (KPS): 40-70 versus 80-100; Stoma: presence of a stoma versus
intact sphincters. BI, body image; SX, sexual function; FU, future perspective; SE, sexual enjoyment; MI, micturition problems; CT,
chemotherapy side-effects; GI, gastrointestinal tract symptoms; MSX, male sexual problems; FSX, female sexual problems; DF, defaecation
problems; STO, stoma-related problems; WL, weight loss; NS, not significant.

Table 5. Responsiveness analysis comparing the change in scale scores of patient groups treated with radiotherapy or chemotherapy
berween baseline and the second assessment

Mean (S8.D.)

Scale Treatment group n Time 1 Time 2 F P value

BI RT 65 86.15 (19.25) 81.54 (21.36) 5.33 0.023
CT 41 78.86 (22.33) 82.66 (20.79)

MI RT 64 28.30 (21.77) 42.53 (21.83) 17.53 0.0001
CT 39 24.50 (19.94) 19.09 (15.91)

CT RT 66 9.26 (14.53) 16.16 (19.89) - NS
CT 3 15.79 (16.26) 21.35 (17.40) -

GI RT 67 21.39 (16.06) 31.64 (16.51) 21.14 0.0001
CT 41 24.39 (17.55) 19.51 (14.86)

DF RT 33 20.92 (16.75) 39.39 (17.95) 28.64 0.0001
CT 28 17.35 (15.78) 14.29 (11.22)

BI, body image; MI, micturition problems; CT, chemotherapy side-effects; GI, gastrointestinal tract symptoms; DF, defaecation problems;
RT, radiotherapy; CT, chemotherapy; S.D., standard deviation; NS, not significant. F, timexgroup interaction effect.

DISCUSSION

In this study we constructed a colorectal cancer-specific
questionnaire module to be used in conjunction with the
EORTC QLQ-C30. Module construction took place follow-
ing the Study Group’s guidelines. These included the identi-
fication of relevant QL issues, operationalisation of issues into
questionnaire items and pretesting the provisional module.
The resulting module consists of 38 items covering symptoms
and side-effects related to different treatment modalities,
stoma-related problems, body image, sexuality and future
perspective. Because this module was devised to supplement
the core instrument, a number of items are relevant for, but
not entirely specific to colorectal cancer patients. These items
pertain to chemotherapy side-effects, body image, sexuality,
future perspective and weight loss, areas that are not or not
sufficiently covered by the core instrument. Conversely, a
number of items of the core instrument may be highly rele-
vant for assessing the QL of colorectal cancer patients parti-
cipating in clinical trials (e.g. items assessing constipation,
diarrhoea, chemotherapy or radiotherapy side-effects). We

therefore cannot recommend the QLQ-CR?38 as a free-stand-
ing instrument for assessing the QL of colorectal cancer
patients, but rather as a supplement to the core questionnaire.

To date, the cancer-specific QL questionnaires also used in
clinical trials among cancer patients include the Rotterdam
Symptom Checklist (RSCL) [28], the Cancer Rehabilitation
Evaluation System Short Form (CARES-SF) [16], and the
Functional Living Index-Cancer (FLIC) [29]. These ques-
tionnaires were designed to be applicable to a broad spectrum
of cancer patients. The only other QL questionnaire that has
been devised specifically for colorectal cancer patients is the
Functional Assessment of Cancer Therapy-Colorectal
(FACT-C) [30]. This instrument was not in the public
domain at the time we devised the QLQ-CR38. The FACT-
C, like the QLQ-CR38, was designed for use among colo-
rectal cancer patients with a range of disease stages and
undergoing different treatments. In comparison with the
QLQ-CR38, the FACT-C is shorter (36 versus 68 items,
including the core instrument) and covers fewer symptoms
and treatment-related side-effects.
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In larger-scale testing among Dutch patients with colo-
rectal cancer, the QLQ-CR38 was found to be feasible and
was generally well accepted by the patients. On average, it
required 10min to complete both the QLQ-C30 and the
QLQ-CR38 and, in most cases, it could be filled out by
patients themselves, with little or no assistance. However, a
number of male (3%) and female (12%) patients found the
questions relating to sexuality too intrusive and, as a con-
sequence, chose not to complete them. However, none of the
patients refused to fill in the entire questionnaire. Similar
results were found among patients with breast cancer who
completed a breast cancer module—the EORTC QLQ-
BR23—which also includes items assessing sexuality [8].
These findings confirm the general notion that missing data
can be expected when sensitive areas are addressed in a
questionnaire. However, at the same time, the results indicate
that inquiring about sexuality need not be avoided as long as
patients are left free to leave such questions unanswered.

With respect to the module’s psychometric properties, the
multitrait scaling analysis confirmed the hypothesised scale
structure of the functioning scales, but did not strongly sup-
port the structure of the symptom scales. The item-rest cor-
relations and the number of scaling successes of the symptom
scales were, in general, relatively small. The chemotherapy
side-effects scale merits special attention as this scale indi-
cated consistent problems regarding both item internal con-
sistency and item discriminant validity. Despite the
inconsistent support for the scale structure of the QLQ-CR38
based on the multitrait scaling technique, seven of the nine
multi-item scales met the minimal standards set for internal
consistency reliability at one or both assessments. The two
scales that did not meet these minimal requirements were
those assessing symptoms of the gastrointestinal tract and
chemotherapy side-effects. The test-retest reliability of all
scales and one single item was found to be excellent
(ICC>0.78). However, the stability of two single items—
future perspective and weight loss—was found to be lower
(0.53 and 0.55, respectively). Since the mode of administra-
tion did not have a significant impact on the level of reported
functioning or problems, with the exception of sexual func-
tioning and male sexual problems, we are confident that the
data on stability hold for the three administration procedures.

The validity of the QLQ-CR38 was indicated by its ability
to discriminate between subgroups of patients known to dif-
fer in clinical status. According to expectation, selective scales
distinguished clearly between patients differing in disease
stage, initial and on-treatment performance status and the
presence of a stoma. Additionally, selective scales were able
to reflect changes in patients’ Karnofsky performance status
scores over time and were found to be responsive to treat-
ment-induced change. The only unexpected finding that has
not been explained was that the chemotherapy side-effects
scale was not responsive to chemotherapy-induced change.
This result may, in part, be attributed to the fact that the
majority of patients received 5-FU and leucovorin, cytostatic
drugs known for their limited toxicity. Despite its lack of
responsiveness to chemotherapy-induced change, the
chemotherapy side-effects scale was able to discriminate
between patient subgroups and to reflect changes in patients’
Karnofsky performance status scores over time.

It is not surprising that the symptom scales (particularly
those assessing chemotherapy side-effects and gastrointestinal
tract symptoms) are the weakest scales from a classic psy-
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chometric perspective. From a clinical point of view, the
symptoms and side-effects involved are not necessarily
expected to occur together. For example, the side-effects of
chemotherapy—dry mouth, thin or lifeless hair and different
taste—may not necessarily concur, and dry mouth may also
result from intestinal malfunctioning. Additionally, the
symptoms included in the gastrointestinal tract symptoms
scale (see Appendix) may be induced by disease progression,
surgical procedures and/or radiotherapy. However, even
without evidence of a robust scale structure and high internal
consistency reliability for scales assessing symptoms or side-
effects, one can still combine those items that make sense on
clinical grounds [31,32]. The chemotherapy side-effects
scale might also be disputed from a content validity perspec-
tive as it only contains three side-effects. Since these side-
effects are very common, they can be considered as ‘core’
chemotherapy side-effects. They may need to be supple-
mented by additional, trial-specific chemotherapy side-effects
to detect completely patients’ experienced toxicity.

The relatively large number of scales and/or individual
items generated by the core instrument and the colorectal
cancer module combined has the advantage of increasing the
level of informational detail, but unfortunately, also the
number of outcome parameters. In hypothesis testing, this
may result in multiple-testing problems where differences in
mean scores between trial arms may achieve statistical levels
of significance on the basis of chance alone. To limit the
number of such outcome parameters, the EORTC Study
Group on Quality of Life is currently developing higher order
summary scores for the core instrument. Until such summary
scores are available, we recommend that investigators iden-
tify, a priori, a limited set of the questionnaire subscales and
single items considered to be of primary interest. The statis-
tical analysis should then be focused primarily on this subset,
whilst the remaining scales and single items can be analysed
in a more exploratory manner.

Taken together, these results lend support to the clinical
validity of the QLQ-CR38. Since the QLQ-CR38 provides
detailed information on relevant aspects of colorectal cancer
patients not covered by the QLQ-C30, it adds substantial
information. The combination of the QLQ-C30 and the
QLQ-CR38 will thus enhance the ability to detect clinically
meaningful differences between treatment arms and clinically
important changes in QL in colorectal cancer patients over
time. However, an important limitation of the current inves-
tigation merits consideration. The EORTC Study Group on
Quality of Life aims to develop modules for evaluating the
QL of cancer patients participating in international clinical
trials. The involvement of a range of languages in the con-
struction and validation process simultaneously is, therefore,
strongly recommended [5]. However, both the construction
and validation of the colorectal cancer module have taken
place in The Netherlands. Since this was one of the first
module development projects taken on by the Study Group,
each step was discussed extensively in the plenary sessions of
the Study Group. The involvement of members representing
a broad range of cultures and languages helped to ensure that
the issues included were relevant across cultures and that the
wording of the questionnaire items remained relatively simple
and straightforward. Since many modules are currently being
developed within the Study Group, extensive discussions in
plenary sessions are time-prohibitive. The current, updated
guidelines therefore require that module development takes
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place in at least two languages and cultures simultaneously
[6]. Whilst the module appears to perform well among Dutch
colorectal cancer patients, its suitability needs to be tested in
a range of other European languages. To date, the module is
available in Danish, Dutch, English, German, French, Italian
and Spanish. Finnish, Norwegian and Swedish translations
are underway. These translations followed forward—backward
translation procedures and pilot-testing among patients
belonging to the target population, as detailed in the transla-
tion guidelines of the EORTC [33]. The QLQ-CR38 is cur-
rently being used in selective phase III clinical trials in
different European countries. The data generated by these
studies will provide the empirical basis for evaluating the
module’s performance when used in international cancer
clinical trials.
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APPENDIX
CONTENT OF THE EORTC QLQ-CR38 AND ITS HYPOTHESISED SCALE STRUCTURE
Content area of items Number of items
Function
Body image (BI) 3

Feeling less attractive
Feeling less feminine/masculine
Dissatisfied with body
Sexual functioning (SX) 2
Interest in sex
Sexual activity

Sexual enjoyment (SE) 1

Future perspective (FU) 1
Symptoms

Micturition problems (MI) 3

Frequency of urination/day
Frequency of urination/night
Pain while urinating
Symptoms in the area of the gastrointestinal tract (GI) 5
Bloated feeling in stomach
Abdominal pain
Pain in buttocks
Bothered by gas (flatulence)
Belching
Chemotherapy side-effects (CT) 3
Dry mouth
Thin or lifeless hair
Different taste
Problems with defaecation (only for patients with intact sphincters) (DF) 7
Frequency of bowel movements/day
Frequency of bowel movements/night
Urge without producing stools
Unintentional release of stools
Blood with stools
Difficulty in moving bowels
Painful bowel movements
Stoma-related problems (only for patients with a stoma) (STO) 7
Afraid about stoma noise
Afraid about smell of stools
Worry about possible leakage
Caring for stoma
Irritated skin
Embarrassment
Feeling less complete
Male sexual problems (only for men) (MSX) 2
Problems with erection
Problems with ejaculation

Female sexual problems (only for women who have been sexually active) (FSX) 2
Dry vagina
Pain during intercourse

Weight loss (WL) 1

One item not included in this overview is a screening question asking whether patients have a stoma. This item precedes the sections on
defaecation and stoma-related problems.



