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Health related quality of life: A changing construct?
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Abstract

In 186 patients with early colon cancer, we investigated the assumption that the meaning of ‘quality of life’
(QL) remains constant over time. Within a phase-III trial (SAKK 40/93), patients estimated both their
overall QL and a range of disease- and treatment-related domains at five timepoints, comprising three
concurrent and 2 retrospective estimates: their pre-surgery QL both before surgery and retrospectively
thereafter, and their pre-adjuvant QL both at the beginning of adjuvant treatment and retrospectively
about 2 months later, and their current QL 2 weeks thereafter. Multilevel models were developed to
determine whether the selected domains made stable contributions to overall QL at the concurrent esti-
mates. The weights of the domains changed over time. They did not differ significantly according to
whether patients were considering their concurrent state or reflecting on this state at a later timepoint. In
the process of adaptation, patients with early colon cancer substantially change the relative importance of
QL domains to overall QL. This finding argues for QL as a changing construct and against the assumption
that domain-specific weights are stable across distinct clinical phases.

Key words: Colon cancer, Quality of life, Reprioritization, Response shift, Then-test

Abbreviations: LASA – linear analogue self-assessment; QL – quality of life

Introduction

Probably the most fundamental feature of the
quality of life (QL) construct is its subjective na-
ture, at least in the setting of health. On this basis,
patients have been given a voice in evaluating in-
terventions. Giving the patients a voice implies a
shift of reference from the health care professional
to the patient. The patients’ appraisal of their QL,
in whatever domains, is considered valid by defi-
nition, given a valid measure.

This shift toward the patient would logically
imply that the selection of relevant QL domains
and their importance (i.e., weights) should also be
a matter for the patient. In contrast to this desir-
able characteristic, almost all QL measures are
designed with an externally defined set of domains.
An established exception is the SEIQoL [1, 2] in
which individually selected and weighted domains
are aggregated into an overall score. An individual
rating of the importance or the relative impact of
defined domains or a group of domains has been
included in various QL measures [3–8]. Its value is
a matter of debate [9–14].

Whenever items are aggregated into scales or
overall scores the meaning of QL is assumed to
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remain constant. The use of a fixed set of domains
and unchanging weights imposes this. Whether
patients’ weighting varies between or even within
individuals to an extent that needs to be taken into
account in studying QL endpoints is an open
question [15]. There is increasing evidence that
patients with a chronic disease may change the
standards, values or conceptualization on which
they base their QL estimation in the process of
becoming and remaining ill [16].

We previously reported on patients with newly
diagnosed colon cancer who indicated a change in
internal standards in respect of QL domains [17]
and health status [18] both across surgery and
adjuvant treatment or observation. We described
this response shift as ‘reframing’, signifying that
patients do not assess their health against a fixed
reference point (i.e., ‘true’ baseline) but against a
frame of reference which shifts in the light of ex-
perience. Whether this process encompasses also
content-related shifts is not clear.

Based on the same study, we here examined the
relative importance of QL domains to overall QL
at clinically different timepoints. We tested the
hypothesis that the meaning of QL for patients
changes across different phases of disease and
treatment. In the event of a rejection of the null
hypothesis of no change, we wanted to investigate
whether the observed changes in domain-specific
weights were attributable to a response shift, de-
fined as change between a concurrent and the
corresponding retrospective assessment.

Patients and methods

The trial

The trial (SAKK 40/93) recruited patients with
radically resected and histologically proven locally
advanced or nodal positive adenocarcinoma of the
colon with pathologically confirmed stages (pT1-4
pN > 0 M0 and pT3-4 pN0 M0). Patients had to
have a potentially curative resection (R0-resection)
and no additional rectal carcinoma. The periop-
erative intraportal chemotherapy was a 7 day
infusion of 5-fluorouracil (5-FU) starting immedi-
ately after surgery and interrupted by a 2 hour
infusion of Mitomycin-C after the first 24 hours. It
was to be stopped in the event of serious toxicity.

If there were technical problems with the recom-
mended intraportal catheter, switching to the in-
travenous route was allowed.

Randomization for post-operative adjuvant
chemotherapy took place between 7 and 28 days
after surgery and was recommended 2–3 days be-
fore hospital discharge. Patients were assigned to
three treatment arms: observation only (A); 5-FU
450 mg/m2 iv once weekly for 1 year plus every
second week 50 mg Levamisol orally every
8 hours for 3 days (B); 5-FU 600 mg/m2 iv once
weekly for 1 year (C). Stratification variables in-
cluded institution, age, tumour stage and admin-
istration of perioperative chemotherapy. Criteria
for dose modifications were specified in the pro-
tocol.

The QL investigation was restricted to centres in
German speaking areas of Switzerland, and to
selected centres in Germany.

QL assessment

QL assessment included 14 linear analogue self
assessment (LASA) indicators of components of
QL. Among these, global measures of well-being
and functioning were complemented by specific
measures of tumour symptoms and treatment side-
effects [17]. In addition, a rating for overall QL
was included. All scales ranged from 0 to 100.
Each patient’s response on the global measures is
considered a summary of the importance he or she
attaches to each domain and the severity of their
problems in each domain [19, 20]. This property
makes these measures suitable for studying re-
sponse shift or other effects of adaptation. Both
specific and global LASA indicators have exten-
sively been validated and used in cancer patients
[21–28]. As shown for several global indicators,
although less precise for specific symptoms or side-
effects, this type of measure is responsive to the
wide spectrum of reactions seen in patients on and
off treatment [19].

For this analysis we prospectively selected a
limited set of indicators. They had to be relevant
for the different clinical situations involved (i.e.,
pre-/post-surgery, on/off chemotherapy) [29] and
they had to reflect distinguishable concepts. In
order to reduce overlap between the variables and
to simplify the research question, 11 out of the 14
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indicators were selected on the basis of previous
findings [17] and clinical experience. Because of
conceptual overlap, these were placed into six
groups (Table 1). Within each group the indicator
with the strongest independent association with
overall QL was selected by multiple linear regres-
sion. All three timepoints used in the principal
analysis were pooled for this purpose.

Patients were asked to estimate their pre-surgery
QL both before surgery (surgery pre-test): ‘.. We
would like to know how you felt during the
last week before your surgery or any other treat-
ment ...’, and retrospectively after surgery (surgery
‘then-test’ [30]): ‘... Please think back a moment to
the time before your surgery when you filled in the
first questionnaire for us. Indicate on the enclosed
questionnaire how you felt during the last week
before your surgery ...’.

Both surgery pre- and then-test were assessed in
the hospital after oral instruction by a physician or
nurse, in addition to the written instructions indi-
cated above. The surgery pre-test was to be as-
sessed by all patients eligible for the clinical trial,
regardless of whether they actually were random-
ized after surgery. The surgery then-test was to be
completed on the day of randomization (i.e., close
to hospital discharge). Sociodemographic data
were also collected by the staff.

Similarly, following discharge, patients were
asked to estimate their current QL at the beginning

of randomly assigned adjuvant chemotherapy or
observation (adjuvant pre-test): ‘... Now that you
are back at home, we would like to follow-up on
how you are doing ...’), and retrospectively about
2 months later (adjuvant then-test): ‘... We are in-
terested to find out what you now think about
your well-being 2 months ago ...’. Finally, patients’
current QL under treatment or observation (adju-
vant post-test) was assessed about 2 weeks after
the adjuvant then-test: ‘... Please respond to all
questions regarding how you felt during the last
week ...’. The adjuvant pre-test, then-test and post-
test were completed at home. Questionnaires were
sent to patients with a covering letter including the
relevant instructions and a stamped addressed
envelope.

For all assessments, the time to be evaluated was
also specified in the introductory statement to the
questions on both pages of the questionnaire. For
global QL the wording of the indicator was ad-
justed: The surgery pre-test: ‘How do you rate
your QL during the last week’, was phrased for the
surgery then-test: ‘How do you rate your QL be-
fore the operation’; the adjuvant pre-test: ‘How do
you rate your QL during the last week’ was
phrased for the adjuvant then-test: ‘How do you
rate your QL during the time period approxi-
mately 2 months ago’.

The principal analysis was restricted to time-
points with concurrent QL assessment.

Table 1. Selection of QL domains

Question

group

Question Question with greatest predictive

power for overall quality of life

Domain label

1 ‘How was your mood?’ (‘good’ to ‘bad’)

‘Have you suffered from fear or anxiety?’

(‘none’ to ‘great’)

‘How was your mood?’ Mood

2 ‘How was your physical well-being?’ (‘good’ to ‘bad’)

‘Have you been tired?’ (‘not at all’ to ‘very tired’) ‘How much energy did you have?’ Energy

‘How much energy did you have?’ (‘a lot’ to ‘none at all’)

3 ‘Have you been able to perform your

everyday tasks?’ (‘very well’ to ‘not at all’)

‘Have you been able to

perform your everyday tasks?’

Functional

performance

4 ‘Have you had joint or muscle pain?’ (‘none’ to ‘great’)

‘Have you had pain?’ (‘none’ to ‘great’) ‘Have you had pain?’ Pain

5 ‘How good was your appetite?’ (‘good’ to ‘bad’)

‘How often have you felt sick or vomited?’

(‘not at all’ to ‘frequently’)

‘How good was your appetite?’ Appetite

6 ‘How much effort has it cost you to cope with

your illness’ (‘no effort at all’ to ‘a great deal of effort’)

‘How much effort has it cost you to

cope with your illness’

Coping effort
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Statistical analysis

The scores of the outcome variable overall QL
were skewed toward positive values and included
some zeros. After square root transformation the
variable was approximately normally distributed.
All analyses were performed using the transformed
variable.

The relative importance of the six QL domains
to overall QL was analysed in multivariate multi-
level models: the modelling was undertaken ini-
tially with the regression parameters for each
domain constrained to be identical across the three
timepoints. This assumption was then relaxed to
allow for changes in the importance of each do-
main over time, and the resulting improvement in
fit assessed using a likelihood ratio test. This
analysis concerned changes between the three
concurrent QL assessments, surgery pre-test, ad-
juvant pre-test and adjuvant post-test referred to
as timepoints 1, 3 and 5.

Because some overlap remained within the six
QL domains, a second analysis was limited to
those domains among the six which had statisti-
cally significant independent associations with
overall QL when all three concurrent assessments
were considered together. Multiple linear regres-
sion models indicated that the domains mood,
energy, functional performance and pain all had
significant independent effects (all p < 0.0002).
However, with these variables in the model, coping
effort and appetite had non-significant effects
(p ¼ 0.31 and p ¼ 0.14, respectively).

Clearly this alternative analysis would tend to
result in the removal of domains whose impor-
tance changed substantially over time. Coping ef-
fort [24] was an example of this: coping effort had
no significant independent effect on overall QL at
the first timepoint but had a significant effect at the
final timepoint. This might lead, in this more re-
stricted analysis, to a false acceptance of the global
null hypothesis of no change, although there is no
reason for this to result in a false positive result.
Because of this potential conservative bias, it was
felt important to report the results of the principal
analyses both of the set of six variables described
above and of the subset of four.

In order to estimate the differences between the
regression coefficients for each covariate at the
various timepoints, multivariate two-level models

(level 1 ¼ measurement occasions, level 2 ¼ indi-
viduals) were developed using the hierarchical
modelling package MLWin [31]. For the global
null hypothesis of no change between timepoints 1,
3 and 5, the model included an intercept term
random at level 2 (individual) and slope terms for
timepoints 3 and 5, also random at level 2, repre-
senting the changes in overall QL between time-
points 1 and 3 and timepoints 1 and 5, respectively.
In addition, fixed parameters were fitted for each
of the six domains. No term was random at level 1
because the two-level structure in this case is
merely used to set up the multivariate structure
[32]. For a detailed explanation see the corres-
ponding methodology paper [33].

The global null hypothesis was tested by adding
12 fixed-effect (domain score * timepoint) interac-
tion terms to the model. The resulting improve-
ment in fit was tested using a likelihood ratio test
on 12 degrees of freedom. The parameter estimates
for the individual interaction terms represent the
estimated change in the regression coefficient for
the relevant domain between the first timepoint
and one or other of the later timepoints, and the p-
values represent the statistical significance of
the change. The analysis strategy was first to test
the global null hypothesis of no change between the
three concurrent QL assessments. If this was re-
jected, the hypotheses of no changes between
timepoints 1 and 3 and between 1 and 5 were to be
tested separately, domain-specific issues only being
examined in cases where these hypotheses were
rejected, a conventional strategy to avoid the
danger of over-interpreting specific changes when
there is no evidence of an overall effect.

In the event of a rejection of the null hypothesis,
we wanted to investigate whether the observed
changes in domain-specific weights were attribut-
able to a response shift, defined as change between
the pre-test and then-test relating to the same
timepoint. We applied the same analyses as de-
scribed above to the two pre-test/then-test pairs,
i.e., changes between the surgery pre-test and the
surgery then-test, and between the adjuvant pre-
test and the adjuvant then-test. In the light of our
earlier work [17, 18] we anticipated a change in
domain-specific weights between the concurrent
and the corresponding retrospective assessment.

We considered the possibility that patient char-
acteristics may have differed between patients with
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and without complete data, and that this may have
influenced the result. A conventional approach to
this is to assess whether patient characteristics
differ significantly between cases with and without
complete data, although this is incorrect [34]; non-
significant differences do not imply comparability,
nor do significant differences imply bias. Our ap-
proach was to repeat the analysis among the cases
with complete data, to determine whether similar
relationships between domains and QL exist in this
subgroup.

Linear regression models were performed using
Splus 2000 and multilevel analyses in MLWin
1.10.0006.

Results

Of the 186 patients used in this analysis, 169 (91%)
had QL data available at least two of the three
timepoints with concurrent assessment (1, 3 and
5). Ninety nine (53%) had QL data available at all
three. The submission rates were satisfactory at
each of these timepoints (75.4, 88.2 and 83.4%
respectively). The characteristics of the 186 cases
included in this study and of the 99 in whom QL
data were complete are summarized in Table 2.
Besides a minor deviation in age, the two groups
were comparable.

The global null hypothesis was that the rela-
tionships between overall QL and the six domains
(i.e., mood, coping effort, appetite, pain, func-
tional performance, energy) remained constant
across the three clinically distinct timepoints.
Figure 1 illustrates the changes in the estimated
regression parameters for each of the six domains
over the three timepoints. The addition of 12
(domain score * timepoint) interaction terms to
the model yielded a highly significant improvement
in fit (v2 12 df ¼ 35.9, p ¼ 0.0003). Thus there is
strong evidence that the relationships between the
domain scores and overall QL did not remain
constant.

The magnitude of this effect is illustrated by the
change in the proportion of the variance explained
by the model when functional performance is in-
cluded or excluded (186-patient model; 6 covari-
ates). If this single domain is removed, at
timepoint 1 the R2 falls from 0.536 to 0.533, at
timepoint 5 from 0.639 to 0.549. In other words,

there is no change in the R2 pre-surgery but a
substantial change under adjuvant treatment or
observation; the R2 at the beginning of the adju-
vant phase was 0.657.

For all the domains, the changes between time-
points 1 and 5 were larger than those between
timepoints 1 and 3. A test of the null hypothesis of
no change between timepoints 1 and 3 yielded a
borderline-significant improvement in fit (v2 6
df ¼ 11.2, p ¼ 0.08) whereas the change between
timepoints 1 and 5 was highly significant (v2 6
df ¼ 28.7, p < 0.0001). Thus, the improvement in
the fit of the model on adding the 12 interaction
terms was more attributable to changes between
timepoints 1 and 5 than to changes between
timepoints 1 and 3.

Only the parameter estimate for energy was
significantly different between the first and third

Table 2. Patient characteristics

Total sample

N = 186

N(%)

Sample with

complete

data N = 99

N(%)

Sex

Male 110 (59) 57 (58)

Female 76 (41) 42 (42)

Age

<65 105 (56) 63 (64)

P65 81 (44) 36 (36)

Type of surgery

Right hemicolectomy/

resection of transverse colon/

sigmoid resection

124 (67) 69 (70)

Left hemicolectomy 44 (24) 22 (22)

Other 18 (10) 8 (8)

Lymph node involvement

pN0 97 (52) 55 (56)

pN1/pN2/pN3 86 (46) 43 (43)

Missing 3 (2) 1 (1)

Living situation

With spouse or partner/

with other(s)

151 (81) 84 (85)

Alone with child(ren) 2 (1) 2 (2)

Alone 32 (17) 13 (13)

Missing 1 (1) 0

Education

No training or certificate 40 (22) 20 (20)

Training or certificate/

high school

112 (60) 59 (60)

Technical college/

academic education

30 (16) 19 (19)

Missing 4 (2) 1 (1)
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timepoints (p ¼ 0.016). The important changes
between timepoints 1 and 5 were a significant in-
crease in the parameter estimate for functional
performance (p ¼ 0.004) and significant decreases
in those for appetite and energy (p ¼ 0.02 and
p ¼ 0.003, respectively).

We explored the impact of adjuvant therapy on
these changes by comparing patients assigned
to chemotherapy with those assigned to observa-
tion only. The pattern was not consistent (data
not shown) and not further investigated due to
the limited power for this potential higher order
effect.

A similar pattern of changes was found when
the model was restricted to the four domains
which had significant independent associations
with overall QL (mood, pain, functional perfor-
mance and energy). With this restricted model, the
improvement in fit on adding the eight relevant
interaction terms was again highly significant
(p < 0.001). Again there was a significant reduc-

tion in the regression coefficient for energy at
timepoint 3 compared with 1 (p ¼ 0.012). The
changes between timepoints 1 and 5 were more
striking, including a significant increase in the
parameter estimate for functional performance
(p ¼ 0.008), and significant falls in the parameter
estimates for pain (p ¼ 0.046) and energy
(p < 0.001) between timepoints 1 and 5.

The analyses thus far estimated group average
domain weights, whereas it is likely that domain
weights vary from individual to individual, as well
as over time. We explored this by fitting domain
scores as random effects. The resulting improve-
ments in fit for individual domains were either of
borderline or no significance. Because of the rela-
tively small size of the dataset and the small
number of timepoints this should not be inter-
preted as an indication that individual variation in
domain weights does not exist, but in the interests
of simplicity, the results of the more parsimonious
models with domains as fixed effects are presented.
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Figure 1. Changes in the estimated regression parameters on overall quality of life of the six domains over the three concurrent

assessments in the total sample (n ¼ 186).
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Because QL data were frequently missing, it is
possible that part of the change in the conception
of QL between the timepoints is due to a different
set of patients being included at each timepoint.
To check for this effect, the principal analysis was
repeated within the 99 cases for whom data were
complete. The changes in the parameter estimates
of the six variables were broadly similar to the
changes observed in the full sample of 186 cases, as
shown in Figure 2, although the confidence inter-
vals were considerably wider due to the substan-
tially reduced sample size. The test of the global
null hypothesis was non-significant (v212
df ¼ 17.6, p ¼ 0.129), although this could be due
to the reduced sample size and does not contradict
the main result.

Finally, we investigated whether the observed
changes in domain-specific weights were attribut-
able to a response shift, defined as change between
the pre-test and then-test. We analysed the surgery

pre-test and then-test, and the adjuvant pre-test
and then-test in an analogous way to the previous
analyses. There was no evidence to suggest that the
parameters for the six domains changed between
the (concurrent) surgery pre-test and the (retro-
spective) then-test (p ¼ 0.24), nor between the
adjuvant pre-test and the corresponding then-test
2 months thereafter (p ¼ 0.51). The changes were
also non-significant when the models were re-
stricted to the four domains mood, pain, func-
tional performance and energy (surgery: p ¼ 0.11;
adjuvant phase: p ¼ 0.26).

Discussion

In this study we investigated the assumption that
the meaning of ‘QL’ remains constant for patients
with early colon cancer, by analysing the relative
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Figure 2. Changes in the estimated regression parameters on overall quality of life of the six domains over the three concurrent

assessments in the sample with complete data (n ¼ 99).
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importance of QL domains to overall QL across
distinct clinical phases.

The principal result is a rejection of the null
hypothesis that this group of patients was char-
acterized by an unchanging set of relationships
between mood, coping effort, appetite, pain,
functional performance and energy and their
overall QL: patients substantially changed the
relative importance of these domains across sur-
gery and the adjuvant phase. This suggests that the
meaning of QL for these patients changed.

Importantly, the changes in individual weights
of domains had a strong tendency to be mono-
tonic, the changes over the first 2 months of the
adjuvant phase almost all being in the same
direction as those between pre-surgery and begin-
ning of the adjuvant phase. This pattern suggests
a continuous process of adaptation over surgery,
hospital discharge, rehabilitation and follow
up with or without chemotherapy. The clinical
course is characterized by an increasing control-
lability of symptoms and side-effects. Similarly,
expectations rise, for example of functional per-
formance, which are associated with QL estimates
[35, 36].

The explanation for the change in direction of
energy is more elusive. In the surgery recovery
phase patients are less bothered by disease-related
concerns and feel more energetic with increasing
time. They are faced with finding their way back
into daily life [29]. This shift may explain the in-
creasing and dominant weight of functional per-
formance and the decreasing weight of energy and
perhaps pain in the adjuvant phase.

Our anticipation that these changes were at-
tributable to a response shift defined as change
between the concurrent (pre-test) and retrospective
(then-test) assessment was not supported. For
both surgery and the adjuvant phase, there was no
evidence that the relative weights of the six do-
mains differed between the two corresponding es-
timates. Patients’ perception of the past situation
in terms of weighting appeared to be not con-
taminated by their present status of adaptation.

Given the number of hypotheses tested in these
analyses, the p-values for changes in individual
domains must be interpreted with caution. Nev-
ertheless some changes were considerably greater
than would be expected by chance, namely an in-
creasing importance of functional performance in

the patients’ judgment of their QL, and an equally
strong tendency for the importance of energy to
decrease. These changes were found whether or
not coping effort and appetite were included in the
models, and in both cases the changes over the
three concurrent assessments suggested a contin-
uous process.

Large changes in the parameter estimates and in
the p-values for individual domains occur fre-
quently by chance. Informal comparisons are apt
to yield misleading results. The statistical ap-
proach used in this analysis avoids the need to
make subjective judgments about the importance
of changes in parameter estimates and p-values. It
allowed the global null hypothesis of no change in
the domain-specific regression coefficients over
time to be formally tested, and also allowed for
testing of the statistical significance of changes in
the regression coefficients of individual domains.
The parameter estimates, confidence intervals and
p-values for the interaction terms provide esti-
mates of the magnitude and direction of changes in
the importance of individual domains in the pa-
tients’ perception of QL, the extent of uncertainty
around this estimate and the probability of ob-
serving a change as great or greater than this by
chance, respectively.

We faced a considerable proportion of missing
data. The process of missingness may be non-ig-
norable [37]. The chosen group-level comparisons
over time reflect differences in the patient popu-
lations included at the different timepoints as well
as true within-individual changes. It is reassuring
that a similar pattern was seen when the analysis
was restricted to patients with complete data, be-
cause changes seen in this analysis can only be
attributable to a genuine change of weights.
However, this group of patients may not be rep-
resentative, and these analyses involved a sub-
stantial reduction in sample size and statistical
power. In principle our result may have been in-
fluenced by the change in setting of questionnaire
administration between timepoint 1 (in hospital)
and timepoints 3 and 5 (at home). However, im-
portant changes occurred between the latter two
timepoints in which the questionnaires were ap-
plied in the same way, so it is unlikely that the
result is an artefact of this type. Again, in principle
the changes could be influenced by slight changes
in the wording of the questionnaire, but since the
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questionnaire items at timepoints 3 and 5 were
identical this is unlikely to explain the whole result.

Our findings argue for QL as a changing con-
struct and against the assumption that domain-
specific weights are stable across clinically distinct
phases. However, these findings are confined to the
selected domains and response format. We did not
use a direct, explicit weighting by the patients. We
do not see this result as invalidating global ratings,
or even changes in global ratings over time.
However, if confirmed, it would weaken the va-
lidity of global scores which are constructed from
domains using fixed weights. The impact of
changing weights on the operationalization of QL
endpoints should be further investigated in longi-
tudinal designs. In particular, the affective com-
ponent of QL is associated with patient’s physical
situation and prone to change [38].

The value of direct individual weighting is a
different although related issue. It has been dis-
cussed since the beginning of QL research [3–14]
and involves different concepts, with measures of
‘objective’ health status and ‘subjective’ QL as the
extremes of a continuum. The assumption of sta-
ble weights has been the basis for the development
of most QL measures and for normative compar-
isons across clinically different populations. In
contrast, individual preferences are part of the
paradigm of utility measures used in decision
models. Assigning individually assessed preference
weights to self-reported level of functioning did
not result in stronger relationships with utilities
[39]. In another study, if heterogeneity across pa-
tients was accounted for, considerably more vari-
ation of time trade-off values could be explained
by QL domains [40]. As in our study, this finding
was based not on weights elicited from the patients
but on weights inferred by statistical analyses.

The question of changing weights is also of
clinical interest. Assessing specific symptoms and
side-effects is complementary to more global
measures of function and well-being [41]. This
concept has been adopted by various QL ques-
tionnaires. Studying the associations among the
different measures in relation to the biomedical
variables can give further insight and is helpful in
defining risk factors for poor adjustment and in
developing intervention strategies [42]. To what
extent such associations change across clinically
different situations is a question to be investigated.

In summary, patients with colon cancer sub-
stantially changed the relative importance of do-
mains to their overall QL across surgery and
adjuvant treatment. This finding argues for QL as
a changing construct and against the assumption
that domain-specific weights are stable across
distinct clinical phases. Its methodological and
clinical relevance needs to be investigated with
different QL measures in different populations and
situations of clinical transitions.
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