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The clinical significance of quality of life

assessments in oncology: a summary

for clinicians

Abstract Background: A series of six
manuscripts with an introduction ap-
peared in the Mayo Clinic Proceedings,
based upon the collective effort of 30
individuals with an interest and exper-
tise in assessing the clinical significance
of quality of life (QOL) assessments.
The series of manuscripts described the
state of the science of QOL assessments
in oncology clinical research and prac-
tice and included extensive literature and
theoretical justification for the continued
inclusion of QOL in oncology clinical
research and practice. Objectives: The
purpose of this paper is to produce a
summary of these articles and to
supplement these works with additional
information that was gleaned from
subsequent meetings and discussions of
this material. The primary aim of this
paper is to present a cogent and concise
description for clinicians to facilitate the
incorporation of QOL assessments into
oncology clinical research and practice.
The theoretical discussion is supple-
mented with an example of how the
various ideas can be operationalized in
an oncology clinical trial.
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Introduction

Quality of life (QOL) was studied within both clinical
research and practice settings. In fact, the application of
QOL assessments within oncology research has seen a
steady andmarked increase in recent years [43, 49]. Clinical
researchers, for the most part, have been convinced that
QOL is a valid and important aspect of the patient’s
condition and QOL assessment should be included in many
aspects of research. However, integration of QOL into the
practice setting has been more limited. This is in part due to
the fact that practicing clinicians outside the research setting
have insufficient knowledge of how to interpret and apply
QOL findings. Clinicians who provide clinical care too
often do not have access to methodological experts to better
comprehend the meaning of QOL data and, perhaps as a
consequence, are not aware of the integrative complexities
of research and practice. This situation has led to an
increasing frustration and skepticism with respect to
incorporating QOL into clinical practice, and affected its
more extensive use within clinical research [14]. Research-
ers within the QOL community have come under consider-
able pressure to make the discipline’s methods accessible
and understandable to the typical clinician so that additional
information regarding the patient can be made available
within practice and within research settings. The present
initiative was undertaken in an attempt to meet this need.

The Clinical Significance Consensus Meeting Group
consisted of 30 QOL research experts who assembled at the
Mayo Clinic in Rochester, Minnesota, on October 6 and 7,
2000. This group produced six manuscripts that focused on
the clinical significance of QOL assessments within
oncology research and practice. The manuscripts were
intended to serve as a resource for individuals conducting
cancer QOL research, for clinicians considering incorpo-
ration of QOL assessments in the treatment of cancer
patients, and for stimulating further discussion and research
in QOL assessments. The purpose of this paper is to
provide, primarily for clinicians, an informative overview
of the six manuscripts as an introduction to interpreting
QOL scores and understanding their clinical significance.
Readers are referred to the original manuscripts for in-
depth details and discussion on any particular topic.

In this paper, a variety of issues are addressed surround-
ing the clinical significance of QOL data. This paper begins
with a discussion of approaches for determining clinical
significance and for interpreting group vs individual QOL
data. This is followed by a discussion of the usefulness of
single-item vs multiple-item QOL assessments; the patient,
clinician, and population perspectives of clinical signifi-
cance; and the assessment of changes that occur over time.
Finally, practical considerations are reviewed for commu-
nicating QOL measurement results to clinicians and
patients.

Throughout the paper, an example is given to illustrate
the assessment of clinical significance of QOL assessments.

The example employs a hypothetical clinical trial that
compares two competing chemotherapy agents for the
treatment of metastatic lung cancer. Lung cancer is an
appropriate example because it is a disease in which QOL
issues are acute and require further study [29]. The methods
discussed for this trial vary in their generalizability to
cancer-specific disease sites and treatments. Nonetheless, it
is the authors’ belief that the basic tenets of QOL meth-
odology and, in particular, clinical significance hold within
this cancer type, and therefore, lung cancer can serve as an
illustrative example for clinicians.

There was much recent activity attempting to overcome
the logistics of implementing QOL in oncology clinical
practice [15, 18, 19, 26, 59, 60, 62]. The researches, to date,
showed that patients appreciate the opportunity to discuss
QOL issues with their clinicians [19] and clinicians benefit
in knowing more about the QOL of their patients [17, 23,
34]. Despite this seemingly successful implementation of
QOL assessment into clinical practice, it was not clear that
practice patterns were changed at all [56, 60]. The missing
aspect for QOL assessment implementation at present is an
indication of the clinical pathways once a notable QOL
score was observed [18, 58]. There are ongoing research
studies that are addressing this very issue [57]. Ultimately,
these barriers will no doubt be overcome and the utility of
implementing QOL assessments into clinical practice will
be demonstrated. While the examples in this paper focus
more on clinical trials rather than clinical practice, the
methods involved apply equally to both environments. The
emphasis on clinical trials is due to the fact of the evolving
role of QOL assessment in clinical practice [4].

Methods to explain the clinical significance of quality
of life measures [28]

The first issue to be discussed regarding clinical signifi-
cance is the idea that a significant p value has intrinsic
meaning, clinical or otherwise. It has long been recognized
that statistical significance and clinical significance are not
the same thing. Many clinicians still determine the im-
portance of change by the level of statistical significance as
reported by p values. However, p values do not indicate
whether a particular finding has clinical implications. A p
value indicates only whether the results of the study are
more or less likely than would be found purely by chance.

For example, if the proposed clinical trial involved 1,000
patients (500 per arm), the large sample size would provide
substantial statistical power to detect very small, perhaps
meaningless, differences between the treatments under
study (i.e., differences between groups of less than 1 point
on a 100-point QOL assessment). In most circumstances,
such a difference would have little clinical meaning. Alter-
natively, if the sample size were 50 per arm instead of 500,
then a treatment difference on the order of 15 points on the
100-point scale would attain a significant p value, which in
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all likelihood would have clinical importance. Figure 1
plots the relationship between sample size and the size of
the difference that is detectable with 80% power when one
is using a two-sample t test to compare group means. The
well-known relationship is displayed wherein as sample
size increases, the size of the difference that one can detect
decreases. More specifically, with 50 patients per group the
t test can detect a difference of roughly 10 points on a 100-
point scale, whereas a sample of 400 patients per group can
detect a difference of 3 points on a 100-point scale.

If the researcher begins with a p value to assess clinical
significance, he/she only needs to provide an a priori cutoff
point for the assessment under study as to what will be
considered clinically meaningful. The source of this
definition may be prior research, patient perspective, or
clinician experience. Once that cutoff is set, the trial may be
sized (number of patients) to have appropriate power and
error rates to detect the clinically significant difference.

Clinicians traditionally develop a sense of how to
interpret clinical measures by their repeated use and an
intuitive sense of how changes in these measures relate to
other variables. For instance, physicians experienced with
testing lung cancer patients know how a change in forced
expired volume of 500 ml will likely impact patient func-
tion. Similarly, experienced cardiologists have a good sense
of the likely impact of a change in cardiac ejection fraction
of 10%. For QOLmeasures not in day-to-day use in clinical
practice, clinicians have not developed these intuitive
estimates. Investigators must use other strategies to help the
clinician interpret QOL endpoints.

One can frame the problem as an issue of interpretability:
What changes in QOL scores correspond to trivial, small,
moderate, or large patient benefit? If a person improves by 5
points in a measure of emotional functioning, will it mean
that he is perceived as being happier by his family, will miss

less work, and no longer have to take antidepressant medi-
cation? Or will no such changes occur? If a patient with
chronic lung disease improves by 5 points in a physical test,
will she now be able to climb a flight of stairs comfortably,
keep up with her spouse when they go for a walk, and
resume playing with her grandchildren? Or will she remain
incapacitated by exertional dyspnea?

Strategies for establishing the interpretability of QOL
measures can be classified as anchor-based or distribution-
based [35]. Anchor-based measures require an independent
standard (or anchor) that is itself interpretable and that is at
least moderately correlated (i.e., have at least half of its
variance in common) with the instrument being explored.
For example, one anchor for interpreting QOL measures is
how the QOL score relates to patients’ reports of whether
they are improved or unimproved and, if improved, whether
the magnitude of the change is small, medium, or large.
Such global ratings of change are likely to be at least
moderately correlated with QOL measures intended to tap
similar domains. Other anchors can include toxicity assess-
ments and performance status.

Distribution-based methods relate observed differences
to the underlying distribution of scores. Hence, distribution-
based methods rely heavily on probability and statistical
theory. Investigators may express differences in terms of
statistical entities such as between-group SD units [32],
within-person SD units, and the SEM [63]. One suggestion
is to consider a between-group SD of 0.2 as a small
difference, 0.5 as a moderate difference, and 0.8 as a large
difference [12, 44, 46] (see Fig. 2 for a conceptualization).

The advantage of distribution-based methods is that the
values are easy to generate. Whatever the study, there will
always be one or more measures of variability available.
This contrasts with the work needed to generate an anchor-
based interpretation that can require additional patient-
reported data. A limitation is that clinicians struggle with
the meaning of distribution-based methods. For instance, if
the magnitude of effect is 0.3 SD units, this means that the
difference between treatment groups is 30% of the
variability inherent in the distribution.

No approach to interpretability is perfect. Attempts to
link anchor-based and distribution-based methods may
prove helpful [9, 40]. Use of multiple statistical strategies
will likely enhance the interpretability of any particular
instrument because the reliance on a single approach and its
inherent biases and assumptions is removed.

The lung cancer trial example can illustrate concepts in
the previous paragraph. Consider the steps involved in the
challenge of obtaining an estimate for a clinically mean-
ingful difference in QOL scores in the hypothetical clinical
trial comparing two chemotherapy regimens for patients
with lung cancer. Suppose the clinician wants to use the
lung cancer-specific Functional Assessment of Cancer
Therapy–Lung (FACT-L) [6] measure to assess QOL.
Based on their experience, the assessment’s developers,
Cella et al. [8], suggest that a five-point difference in the
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Fig. 1 Size of average difference detectable using a two-sample
t test with 80% power and a 5% significance level between two
groups for a 0- to 100-point QOL score as sample size increase
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trial outcomes index (TOI), a FACT-L subscale, is
clinically meaningful. If the FACT-L TOI score is a
feasible primary measure of patient status from the clinical
standpoint, then sample size need not be estimated for
additional outcomes. The study can be powered to detect
the defined difference of 5 points. Meaningful differences
in patients with nonsmall cell lung cancer were also
demonstrated with the Quality of Life Questionnaire 30
core items (QLQ-C30) [37] and the Lung Cancer Symptom
Scale (LCSS) [29].

Many QOL questionnaires for lung cancer patients do
not have published estimates for clinically meaningful
differences. If one of these questionnaires is used, a method
for defining a clinically meaningful difference needs to be
incorporated into the study. An anchor-based approach
would tie the QOL scores to, say, the Karnofsy
performance status [31, 38], the incidence of Grade 3
toxicity under the common toxicity criteria, or a patient’s
ability to perform or not perform a simple physical test. The
patients can also be asked directly if they felt a noticeable
change (small, moderate, or large) in their QOL since their
last visit. Then, an estimate of how much QOL scores need
to change for patients to say that they perceived a
difference can be computed by correlating these answers
with the observed changes in QOL scores. One needs to be
cautious about the generalizability of these data. For
instance, estimates need to be applied with care if the

proposed study is not going to employ the same patients,
assessment, and clinical setting.

A distribution-based approach would simply declare a
difference of a certain effect size (often a 1/2 SD of
assessment scores in the same patient population) [12, 41,
51] as clinically significant and then the trial is powered to
detect that difference. For example, if the LCSS is used, the
literature provides a typical SD of LCSS scores in advanced
cancer patients as 14 points [29]. Thus, any difference of
one half, such as 1/2 ·14=7 points, is considered clinically
significant. If a reasonable estimate of the SD from the
literature does not exist, an approach recommended by
Sloan et al. [51] indicates that a ballpark estimate of the SD
in the absence of further data is 16% of the theoretical range
of the QOL assessment.

Group vs individual approaches to understanding
the clinical significance of differences or changes
in quality of life [7]

Many conclusions in clinical research are based on grouped
or averaged results. The average effect of a treatment does
not adequately reflect that treatment’s effect for an
individual [20]. However, the clinician has the daily task
of applying this type of information to the individual
patient. He or she also has the task of interpreting the
significance of some particular findings for the individual
patient. How can this best be done?

First, data should be generated by assessments that meet
guidelines of acceptable measurement [2, 10, 50] similar to
accepted standards of practice for medical care. Clinicians
may not be familiar with these guidelines, but it is
important to be aware that such guidelines exist and that
they need to be applied when choosing a QOL assessment.

Second, there exist differences between a deductive and
an inductive approach to establishing clinical significance.
The deductive approach transitions from group to individ-
ual-level data while the inductive approach transitions from
individual- to group-level data. One approach does not
appear to be consistently superior to the other. In fact, using
both approaches can provide greater confidence in the
results (i.e., the measures in use ask about the important
and relevant constructs). Turning to the example from the
previous section once again, if the estimate of a 1/2 SD for
the FACT-L TOI is 5 points, the study can be powered to
detect a five-point difference between the two lung cancer
treatment groups. Hence, a significant p value under these
circumstances is clinically meaningful, as well.

Without further information, the five-point difference can
also be applied in the monitoring of an individual patient
over time. Some argue that the variability for an individual
over time may differ from the variability of the group.
Optimally, data in the literature showing individual vari-
ability over time can be employed. Unfortunately, such data
are not often available. One way to transform group

0.2 SD 

50 52 

0.5 SD 

50 60

0.8 SD 

50 64

Small: 

Moderate: 

Large: 

60 64

52 64

52 60

Fig. 2 Use of a SD to determine small, moderate, and large
differences between group names

991



comparison results to longitudinal comparisons is to divide
the group detectable effect by

ffiffiffi

2
p

(the mathematical details
of this approach can be found in Cohen [12], pp. 46–47, 71–
73). For the example, a clinically significant difference for
an individual over time is 5

�
ffiffiffi

2
p

or 3.5 points. It is
questionable whether a 5- or 3.5-point difference is worth
arguing about. If one wishes to be conservative, the five-
point cutoff is usable. As with all of the estimates, this cutoff
is intended as a guideline, not a rule. Any clinical indicator
is taken in context with other patient information. If further
information is available that would indicate a modification
of the five-point criteria, it can be readily applied provided
that it is scientifically justifiable. For example, if the
example is limited to advanced lung cancer patients, it
might be reasonable to say that smaller improvements are
clinically important because improving the QOL of ad-
vanced lung cancer patients, even a small amount, might be
clinically important.

This is just one way to approach the application of group
data to individual patients. There is still work to be done to
find amethod that is generally acceptable. The variability of
a particular individual may or may not be different from the
variability of an aggregated sample of individuals, much in
the same way that survival data for groups needs to be
applied to individual patients with caution.

Assessing the clinical significance of single items
relative to summated scores [48]

A single-item index is a single question intended to measure
overall QOL or a characteristic of QOL. A multiple-item
index is an index with many questions focusing on aspects
of QOL. Each type of index has advantages and dis-
advantages depending on the clinical setting. A well-
defined purpose of assessment within a specified clinical
setting is required to properly weigh the advantages and
disadvantages in deciding whether to use a single- or multi-
item index to assess QOL. However, the two types of
indices are not mutually exclusive and may be comple-
mentary and/or confirmatory when used together in the
clinical setting.

One example of a single-item index is the Spitzer Uni-
scale [52], a single item intended to assess overall QOL
using the statement, “Please rate your overall quality of
life,” with a response from 0 to 100 derived from a number
circled or an X placed on a line or horizontal bar. Single-
item indices are simple, easy to administer, and minimize
patient burden. They have a high rate of completed re-
sponses and are operationally efficient in terms of data entry
and analysis. Single-item indices measuring overall QOL
show validity by high correlations with related multiple-
item or other single-item measures of overall QOL and
exhibit responsiveness to change by showing changes that
are expected and discernible over time. For example, the

Spitzer Uniscale was shown to be strongly correlated with
and more responsive than the multiple-item Functional
Living Index–Cancer [45] in measuring QOL of advanced
cancer patients [47]. A single-item index is suitable for
specific, unambiguous symptoms such as, “Have you been
constipated in the past week?” from the European Organi-
zation for Research and Treatment of Cancer (EORTC)
QLQ-C30 [1, 27, 33]. A disadvantage of single-item indices
is that such indices do not provide a detailed profile of a
patient’s QOL so that the clinician can better understand
what factors might be driving the change in QOL.

A multiple-item index is a set of questions on a QOL
questionnaire intended to measure a specific characteristic
of QOL. Responses on the multiple items are usually
summed in an index to arrive at a single score. For example,
a multiple-item index measuring emotional functioning
may ask questions about anxiety, irritability, nervousness,
and depression, as opposed to the single question, “How
would you rate your emotional health?” As complexity of
the characteristic of QOL increases, the number of ques-
tions to adequately assess the characteristic increases.
However, when the characteristic becomes too complex,
such as overall QOL, a single-item index may be more
appropriate. Another advantage of multiple-item indices is
that individual errors on multiple items when summated
tend to average out to zero. This theoretical feature of mul-
tiple-item indices increases score reliability, validity, and
precision (for definition of these terms, see Nunnally and
Bernstein [42]). Disadvantages of multiple-item indices
include increased patient burden, potentially irrelevant
questions, added difficulty in analysis, and incompleteness
in patient responses. Using items on the same index for
missing scores can mitigate this last disadvantage.

The clinical objective should drive the selection of
single-item vs multiple-item indices. If the clinical focus is
assessment of one aspect of QOL or general overall QOL, a
single question might suffice. If a detailed profile of QOL is
required, a multiple-item index may be necessary. For ex-
ample, if the clinical focus is to identify fatigue in patients, a
single question may be all that is necessary. However, if a
detailed profile of fatigue is needed to recommend treat-
ment, a multiple-item index may be more appropriate.

Regardless of the choice of single-item vs multiple-item
indices, the selected index should possess several proper-
ties. First, the QOL aspect measured should be consistent
with the clinical objective. Second, the selected index
should have been tested previously in a comparable popu-
lation and shown to detect differences over time and
between subgroups of patients in the same population.
Third, the selected index should be responsive to change
and should not exhibit floor and ceiling effects (all patients
being scored uniformly low or high, respectively). For
example, an index developed for measuring QOL in a
healthy population may exhibit a floor effect in terminally
ill cancer patients—low scores for all such patients. Lastly,
there should be an a priori definition associated with the
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selected index of what constitutes a clinically significant
change.

In the clinical setting, single-item and multiple-item
indices can be incorporated to screen and treat patients. A
clinical triage appears in Fig. 3 involving both single-item
and multiple-item indices. The use of single-item or
multiple-item indices is not a substitute for a complete
psychological consultation, but can help ensure that limited
consultative resources are applied in an effective manner.
An index could optimally identify risk factors that need
more specific diagnostic assessment and intervention. In
general, indices can be efficient initiators of dialog between
clinicians and patients by highlighting QOL issues that need
to be dealt with and eliminating QOL issues not of im-
mediate concern.

Using the example again, many questions should be
asked in selecting a QOL assessment. Is it important to
know just the overall QOL of patients with advanced lung
cancer or do we need more detail? A typical phase III study
is interested in more than just global QOL assessments,
although they can serve a purpose, as well. In most settings,
it would be reasonable to use one of the standard instru-
ments such as the FACT [5], EORTC assessments, or a lung
cancer-specific instrument such as the LCSS and then
supplement these with any items that were specific to the
conditions or treatments involved in the clinical trial pro-
posed. For example, in a recent phase III colorectal cancer
trial, the standard Symptom distress scale [36] was supple-
mented by a number of items to capture information on the
idiosyncratic toxicities that were known to be related to one
of the treatments. Because it was impossible to find any

assessment that would precisely target the toxicity this drug
produced, a new single itemwas created to assess the degree
of overall symptom distress associated with the particular
toxicity produced. The new item used the format of the
Brief Pain Inventory [11] to assess toxicity on a scale from 0
to 10. Note that adequate investigation into the properties of
a new unvalidated assessment tool is necessary.

Returning to the lung cancer clinical trial example, a
useful exercise is to list the toxicities expected to appear
during the trial and then survey established assessments to
see if the majority of items in the assessment are relevant.
Using the 36-item short form in this patient population is
likely a poor choice because it does not include enough
items to distinguish the poor performance and deteriorating
health of advanced lung cancer patients over the course of
the study [61]. A short list of ten or so global items may be
the best choice to minimize patient burden supplemented
with a subscale from an existing assessment that focused on
fatigue, as this patient population is expected to have spe-
cific problems in this area. The key is to fit the assessment to
the research/clinical question and patient population, not
the other way around. Asking potentially irrelevant ques-
tions increases patient burden and the likelihood of an
insignificant finding or type II error because the assessment
chosen is not sufficiently specific to be sensitive to the
important changes happening during the study or treatment
regimen. In addition, new questionnaires lack documenta-
tion of measurement properties. A new, untested measure
may not be sufficiently sensitive to specific treatment arm
differences.

 

Administer QOL Questionnaire

Score 8 - 10 
No Need of Assistance

Score 6 -7 
Potential Assistance 

Assess 5 Major Domains No Further Assessment 

Score 0 - 5 
Needing Assistance 

Assess 5 major 
Domains of QOL 

More Than One  
Area of Concern

Only One Issue 
Of Concern 

Targeted Clinical 
Intervention 

Identify Domains where a  
Concern is Raised

Administer Detailed 
Multi-item Index for 

Domains (e.g. POMS* for 
depression, mood, and a 

social support scale) 

Make External Referrals 
(e.g., social workers, 
psychiatrists) and/or 

general clinical 
interventions 

Fig. 3 Example of a clinical
triage based on response to the
question, “On a scale of 0 to 10,
what is your overall quality
of life?” (*POMS=Profile of
Mood States [16])
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Patient, clinician, and population perspectives
on determining the clinical significance of quality
of life scores [22]

There are three major perspectives that can be used to
determine the clinical significance of QOL scores: the
patient, clinician, and population perspectives. Each per-
spective can produce a different outcome in terms of what is
considered clinically significant. Different stakeholders
judge the type and magnitude of change using their own
standards and values.

The first perspective is that of the patient. There is
general agreement that patients can best judge their own
QOL, and may be the best able to judge whether a change in
QOL is clinically significant. This determination is depen-
dent on the patient’s perception that a change is beneficial
or detrimental enough to potentially prompt a request for a
change in treatment. This may be easily assessed by asking
patients to rate their QOL on a 0–10 scale with zero being
poor and 10 being optimal QOL. Once a clinician has
obtained the patient’s score, it can then be used in the
clinical setting as a basis for further discussion. The patient
can further be asked what has helped him/her maintain and
what has negatively affected QOL. Some have argued that
the patient’s perspective is the only one that matters and that
if a patient declares an improvement or lack of improve-
ment, who should argue? [21]

The second perspective is that of the clinician. From the
perspective of many clinicians, a clinically significant
change in QOL is one that indicates the need for a change in
patient treatment. Most clinicians address QOL issues in-
formally in daily practice, focusing on the most observable
aspects of QOL, such as symptoms and physical function-
ing. These aspects of QOL are most congruent with the
traditional focus of medical care. Because clinicians are
familiar with traditional biological and physical measures,
these are often used informally to derive an impression of
QOL. In fact, standard clinical parameters, such as hemat-
ocrit and hemoglobin, were found to be associated with
important differences in overall QOL scores [13]. A counter
example is the lack of association between a clinical mea-
sure of anemia (hemoglobin) and patient-reported fatigue
[3, 25]. In addition, standard clinical parameters may not
provide enough information about a patient’s QOL. It is
generally accepted that the concept of QOL includes psy-
chological and social aspects of life, as well as physical
aspects. In fact, this broader notion of QOL was found to be
predictive of survival in cancer patients and to have prog-
nostic value in terminal illness [24, 30, 55]. These findings
indicate that a broader notion of QOL can be useful for
determination of clinically significant changes in clinical
practice.

From the third perspective, clinical significance from the
population perspective is determined largely in terms of
“opportunity costs” whereby the provision of resources is
measured with respect to benefits to society. This determi-

nation is based on the values of the society, such as the
utilitarian value of returning people to full time employment.
Society has an economical and ethical significance judged in
terms of whether the outcomes are deemed worthy of
resource allocation. The justification for this perspective is
that society pays for much of health care, thus, society’s
values should determine the economic priorities. Govern-
ment policymakers commonly use the population perspec-
tive, though values other than economic ones are also
applied.

Returning to the lung cancer example, the three perspec-
tives are those of the lung cancer patient, the oncologist, and
the insurer. Asking the lung cancer patient what important
changes he feels have occurred in his QOL might, for
example, raise issues about breathing, pain, fatigue, depres-
sion, and overall QOL. Hence, these symptoms need to be
included in our hypothesized phase III trial comparing two
agents. The oncologist may focus more on symptoms that
reflect pathologic processes. The insurer might be interested
in the relative importance of these QOL domains for
functional outcomes and, hence, request that some form of
assessment regarding ability to perform usual activities be
included in the trial so cost-benefit analyses could be un-
dertaken. All three perspectives indicate that QOL assess-
ments can contribute to a better understanding of exactly
what is going onwith the patient andwhat action needs to be
taken. The good news is that a single assessment can
incorporate all perspectives and provide data to support
ameliorative interventions.

Assessing meaningful change in quality of life over
time: a user’s guide for clinicians [53]

A crucial task for clinicians is to recommend the most
optimal treatment for their patients. They need to consider
how alternative treatments might affect their patients’ QOL
during treatment and beyond. Because this information
needs to be retrieved primarily from the literature, this
summary is intended to help clinicians critically assess and
interpret longitudinal, patient-derived QOL results pre-
sented in the literature. This in turn can help clinicians use
these data in the treatment decision process.

Detecting meaningful change depends on the adequacy
of the research design, measurement quality, and data
analysis. These study characteristics may be summarized by
six key points that influence the clinical significance of
score change (see Table 1). First, it is important that the
QOL measure used is relevant, reliable, feasible, and re-
sponsive to change. Without these characteristics, the score
has little meaning. The content areas that one would think
about in making this determination include, among others,
the following. Is the questionnaire appropriate given the
research objective, the rationale for QOL assessment, and
practical considerations (e.g., regarding respondent burden
and the availability of different language versions)? Is the

994



questionnaire appropriate given the domains included and
in light of the disease and population characteristics? Is the
questionnaire reliable, feasible, and responsive to change?
Finally, is the information reported in the article?

Second, timing and frequency of assessments are key
issues. Timing can greatly influence the scores received.
There are times during the natural course of a diagnosis that
one would not expect QOL to be significantly affected.
While at other times, QOLmay be greatly affected. In terms
of frequency, if assessments are too frequent, it is likely that
the person may become sensitized to the instrument,
completing it in a similar manner. If assessments are too
few, one may fail to capture important changes. The fol-
lowing questions are important to ask. Is a baseline assess-
ment included? Is QOL assessed at appropriate times for
determining minimally important change given the natural
course of the disease? Is QOL assessed long enough to
determine a clinical effect, taking disease stage into
account? Is QOL assessed at appropriate times to document
treatment course, clinical events, and posttreatment effects?
Are standard research design procedures followed (e.g.,
avoidance of respondent burden, collection of data before
treatment or consultation)? Is the timing of the QOL
assessments similar across treatment arms?

Third, it is important to know if the clinical study was
adequately powered to answer the QOL question. To deter-
mine this, the following questions are helpful. Is the sample
size appropriate for the research questions (e.g., by pro-
viding a power calculation)? Is the rationale and/or source
for the anticipated magnitude of effect (i.e., clinically
meaningful difference over time) specified?

Most commonly, a wealth of QOL data is collected in a
clinical trial. QOL questionnaires measure multiple do-
mains and are administered at several points over time. The
fourth key point is to determine whether multiple QOL
outcomes and multiple time points are handled adequately.
The following questions may help address these issues. Is
the adopted approach of handling multiple outcomes de-
scribed explicitly? Did the interpretation of the results take
the problem of multiple outcomes into account? Are the
longitudinal data presented in a meaningful and suitable
way, enabling an overview of QOL changes over time? Are
the data appropriately analyzed, including all time points?

The fifth key point is to determine whether alternative
explanations can account for the observed change or lack of
observed change. It should include the following questions.

Are dissimilar baseline characteristics adequately ac-
counted for? Are missing data handled adequately? Is
observed survival difference combined with QOL in eval-
uating change? Have possible changes in patients’ QOL
perspective over time been taken into account?

If a clinical trial shows statistically significant changes in
QOL outcomes over time, the final key question is the
extent to which these results are clinically meaningful. Does
the article provide some guidance regarding the clinical
importance of the observed change in QOL? To what extent
is a statement of clinical importance appropriate and em-
pirically warranted?

These ideas can be applied to the example of a lung
cancer clinical trial. Through a literature review, QOL
assessments are available that are appropriate for advanced
lung cancer patients and were seen to be reliable, feasible,
and responsive over a number of conditions (e.g., the LCSS,
EORTC QLQ Lung Cancer Module (30) [1], and FACT-L).

Next, one must decide how often to measure patient QOL
in the example study. Timing of assessments for lung cancer
patients is limited to the disease process. The average
survival time is roughly 8 months for patients with ad-
vanced lung cancer [39]. Linking the QOL assessments to
the treatment cycle and characteristics is important. If the
course of treatment is months, then assessing monthly is
appropriate. More frequent assessment is only needed if
there is reason to believe that important changes will occur
more frequently and were not previously documented. Less
frequent assessment is possible if we are only interested in,
for example, the first month of treatment. Tying the
evaluation to clinical visits will reduce the likelihood of
missing data. Otherwise, follow-up telephone or mail con-
tact with patients to facilitate compliance is advisable. For
this study, assessment at baseline and monthly for the first
3 months is appropriate because it is reasonable to believe
that if the treatment has not worked in 3months then it is not
likely to be successful. If the trajectory of the disease is of
interest, an evaluation at 6 and 9 months can be added,
knowing that there will be many deaths by these time
points. One must also be aware that patients who stay on the
study are generally the best performers in terms of QOL
[46].

The power considerations for the lung cancer trial were
discussed earlier in that the study would be powered 80%
to detect a 1/2 SD (10 points on a 100-point scale) via a
two-sample t test for comparing QOL across the two-sided

Table 1 Key points that influence the clinical significance of score change

1. The QOL measure used is relevant, reliable, feasible, and responsive to change.
2. The timing and frequency of measurements are adequate.
3. The study from which information is taken to use in the clinical setting is powered adequately.
4. Multiple outcomes and multiple time points are handled adequately in analysis.
5. Alternative explanations that may account for the observed change or lack thereof are adequately addressed. These may include dissimilar
baseline characteristics, missing data, observed survival difference, and change of patients’ quality of life perspective over time.
6. Statistical significance is translated into clinically important change.
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alternative and a 5% type I error rate. This would require a
sample size of 64 evaluable patients per treatment arm.
Inflation of the sample size by 10% is often used to account
for anticipated cancellations or ineligibilities.

The clinical significance of quality of life results:
practical considerations for specific audiences [54]

Unique audiences—whether they be patients, research or
practicing clinicians, policymakers, or others—do not
always interpret QOL outcomes similarly. All the same,
these outcomes can be used by clinicians to explain the
effects of treatment alternatives to patients. The importance
or clinical significance of these outcomes rests in the
additional information they provide to both clinicians and
patients, and the subsequent influence they have in the
clinical decision-making process. The relevance of these
data to a clinician and a patient is likely to depend on the
relationship between the two, the seriousness of the illness,
the needs of the particular patient, and the familiarity (and
comfort level) of the treating clinician with these outcomes.

QOL information is not always of value in clinical
decision-making. For example, if treatment options for
noncurative conditions are similar in their efficacy but
differ in their adverse effects, then QOL data may have a
significant impact on the selection of the therapeutic
treatment. If, on the other hand, a treatment option results
in a cure for the underlying disease and has tolerable side
effects, then QOL data are likely to carry less weight in the
section of a therapy.

Any number of techniques used to convey relevant
health-related information to patients can be used by
clinical researchers and practitioners to communicate
QOL outcomes. Statistical data, such as means, medians,
or raw scores, afford the patient limited, if any, useful
information. Conversely, providing information about the
likelihood of QOL improvements, the meaningfulness of
the improvements, and a comparison with the patient’s
current status provide valuable intelligence. This type of
information can be delineated as the percentage of persons

experiencing benefits or the number of persons who
experience adverse side effects. Table 2 provides an outline
of various approaches by which the clinical significance of
QOL outcomes can be communicated by a clinician to a
patient. Some approaches in Table 2 are more reasonable
with respect to clinical practice than other approaches.
Further, the approaches in Table 2 do not represent all
possible approaches.

Research and practicing clinicians are becoming familiar
with approaches for communicating the clinical signifi-
cance of QOL outcomes to their patients and better
appreciating how this information can benefit them.
Through shared review of QOL assessments and outcomes,
clinicians are better able to determine which factors are
most important to their patients to achieve both optimal
treatment and optimal treatment adherence. The end result
is a triple-win situation: On the part of the patient, greater
satisfaction with the health care provided; on the part of the
clinical care provider, greater appreciation of QOL out-
comes and their clinical meaningfulness; and between the
two, a closer partnership.

Applying these ideas to the lung cancer clinical trial
example, clinical colleagues can be asked to review each
item in each QOL assessment for relevance, clarity, and
focus on the specific needs of the particular patient popu-
lation. The assessments can then be selected based on this
review. A pilot study with a small number of patients can
test the chosen assessments to ensure that the assessments
are indeed appropriate and that the proposed definitions for
clinically meaningful changes are relevant. Having at least
one individual serving as a resource for all QOL aspects
often facilitates the logistics of patient assessment and
maintains communication among the three perspectives.
However, this may not be feasible in all situations.

Concluding remarks

The basic message clinicians should take from this paper is
that assessing the clinical significance of QOL assessments
is vital and achievable. The tenets of good science apply to

Table 2 Selected approaches for communicating the clinical significance of QOL outcomes to patients

What patients may want to know about QOL information How QOL information can best be communicated to patients

Whether a single aspect of patient QOL (e.g., physical
function) is likely to improve with a specific treatment

With use of related studies, present a patient’s baseline score relative to
treatment intervals at which time QOL was assessed

Whether QOL improvement with a specific treatment is
meaningful

Discuss aggregated outcomes for relevant profiles from disease-specific
instruments used under related (treatment) circumstances, and compare
these to “standard” clinical outcomes from related studies

An individual patient wants to know his or her level of QOL
relative to where it was or could be

Describe how research showed that scores of this nature sometimes indicate a
need for help and that interventions are useful to reverse this situation

A study indicates a significant impact on patient QOL. How
can this be interpreted?

With the individual patient, review the proportion of patients that are helped
by these interventions by using traditional clinical endpoints and compare
these results to aggregated QOL outcomes and individual domain scores
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QOL assessment as they would in any other aspect of
clinical investigation. Following the scientific methods
described in this manuscript will ensure that the research
has built-in clinical relevance. A significant p value, in and
of itself, may or may not be evidence of a clinically
meaningful result. However, incorporating clinical sig-
nificance into the methodology of the trial at the design
phase is the most important step for statistically significant
results having clinical meaning. Too often QOL was an
add-on to a trial after other elements were solidified. No
scientific method performs at its best when it is included as

an afterthought or artificially molded to fit an unreasonable
situation. QOL is no different.

It is hoped that the lung cancer clinical trial example
provided throughout this article substantiates the conceptual
content of the six manuscripts produced by the group of 30
researchers. The importance of providing concrete examples
has spurred the group of 30 to commence a second set of
forthcoming papers that will be example-driven in much
more detail than what can be given here. Collectively, these
works are intended to make QOL assessment feasible,
understandable, and scientifically viable in oncology
research and practice.
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