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The patient's perspective of treatment outcomes is increasingly important to consumers and
providers of healthcare. Recent studies have shown that traditional clinical endpoints may
not accurately reflect the patient experience with treatment. Often patients' experience of
their disease and associated treatment differs from the perspective of their physicians. When
implemented with a clear and effective assessment strategy, patient-reported outcome
(PRO) measures can be used to collect data directly from patients in the clinical setting.
These data can be applied to a range of outcomes, such as treatment efficacy, safety, and pa-
tient satisfaction. Such information is valuable at various stages of drug development and
can be used to understand the patient's perspective of the treatment for evaluating the treat-
ment benefit of new products and to engage patients to make decisions about treatment op-
tions and ultimately to support commercialization of pharmaceutical products. Recognizing
the value of these data, various regulatory agencies have recently released guidelines on
how to best implement these measures in clinical trials to support label claims. The purpose
of this paper is to discuss the benefits of collecting PRO data for evaluating the outcomes of
treatments in clinical trials, through the product life cycle.

© 2011 Elsevier Inc. All rights reserved.
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1. Introduction

Patients are today actively participating in making deci-
sions about their healthcare and are seeking information
about the treatment options available [1]. Thus, patients' per-
spective of treatment outcome is increasingly important to
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the consumers and providers of healthcare. For example, pro-
viders in the United Kingdom (UK) National Health Service
(NHS) are now required to collect data usingpatient-completed
questionnaires to evaluate functional outcomes for four elective
surgical treatments. The data collected are being used to moni-
tor outcomes and quality of care [2].

In order to participate in shared decision-making, patients
look for information about the benefits of treatments in terms
of outcomes that are meaningful to them. These outcomes are
usually collected using measures that enable the patient to
provide feedback directly. Any report of the status of a
patient's health condition that comes directly from the pa-
tient, without interpretation of the patient's response by a cli-
nician or anyone else, has been termed a patient-reported
outcome (PRO) [3,4].

A range of methodological issues need to be considered
for ensuring that PRO data collected in clinical trials meet
the evidence requirements of the various consumers for this
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information. It is important to collect data about the patients'
views using tools that are reliable and valid [5,6]. The US Food
and Drug Administration (FDA) has recently formalized a set
of evidence standards required for PRO tools being used in
clinical trials to support product label claims [7]. The European
Medicines Agency (EMA) has also provided recommendations
for the use of health-related quality of life (HRQL) measures in
the evaluation of medicinal products [8].

Within clinical trials, the patient's view of symptoms, func-
tioning, andHRQLmaybe evaluatedusing a variety ofmeasures.
These measures may include simple questions to measure the
frequency (e.g., seizure rates in epilepsy) [9] or severity (e.g.,
joint pain in arthritis [10]) of a specific symptom.More complex
multi-dimensional questionnaires are also used to measure
health status in clinical trials. These include generic tools, such
as the Short Form-36® (SF-36) Health Survey [11], which can
be used across various disease areas, or symptom- and disease-
specific measures that evaluate concepts that are important to
patients experiencing the condition of interest. For example,
the Ankylosing Spondylitis (AS) Quality of Life (ASQoL) tool
[12] was developed to assess the impact of pain on HRQL and
is used in trials of treatments for AS [13].

Recognizing the growing role of patient access to this evi-
dence via traditional media, podcasts, patient support group
websites, and social media, pharmaceutical companies see the
need to generate evidence on endpoints relevant to patients. A
recent review of clinical trial protocols demonstrated an
emerging trend for assessing PRO endpoints in clinical trials
[14]. There are opportunities for collecting and using the pa-
tients' perspective on their disease throughout the drug develop-
ment process to understand the value of a treatment [15].

The purpose of this paper is to describe the benefits of col-
lecting PRO data for evaluating the outcomes of treatments in
clinical trials through the product life cycle.

2. PRO data are often used by healthcare decision makers
and consumers of pharmaceutical products

2.1. For making decisions about treatment options

Clinicians have recognized the importance of patient re-
ports to better understand the patient's health experience.
Toward that end, clinicians have begun asking their patients
to complete daily symptom diaries (e.g., pain, urinary incon-
tinence, and dyspnea). Reviewing the data from these diaries
helps the clinician monitor patient outcomes and inform de-
cisions about treatment options.

In clinical guidelines [16,17] for the management of asth-
ma, varying levels of “control” are defined based on the eval-
uation of PROs. These guidelines further suggest that
evaluation of treatments for asthma include evaluation of
improvement in patients' reports of daytime symptoms, lim-
itations to activities, nocturnal symptoms/awakening, and
need for rescue medication.

Understanding the value of improvements in PROs in terms
of their association with more tangible and longer-term out-
come is also useful to make decisions about treatment options.
Studies have shown that improvements in patient outcomes
can predict healthcare resource use [18], 1-year survival in pa-
tientswith implantable cardioverter defibrillators [19], survival
in women after a myocardial infarction [20], and mortality in
men with chronic obstructive pulmonary disease (COPD)
[21]. Because poor compliance to treatment, especially for
chronic diseases that require regular treatment, can lead to
poor outcomes and potentially also increased costs to the
health system, information about outcomes that predict better
compliance is valuable to make decision about treatment
choices. The importance of maintaining the health status of
the patient with chronic hepatitis (CHC) was demonstrated
using the results of the pooled analyses of PRO data from
three clinical trials. The data showed that decline in health sta-
tus and fatiguewere significant predictors of treatment discon-
tinuation [22].

Sometimes it is also important to show the burden of ill-
ness on patients' lives to evaluate the need for treatment of
the condition. The impact of conditions like restless leg syn-
drome (RLS) on patients' lives is often poorly understood.
Data collected using a generic health status tool, the SF-36,
in patients with RLS helped illustrate that these patients
had significantly lower health status than US population
norms and patients with other chronic medical conditions
[23], suggesting the need for treatments to relieve the symp-
toms of the condition.

2.2. For evaluating treatment benefit of new products

Regulatory agencies also recognize the value of PRO end-
points in clinical trials to inform decisions about the safety
and efficacy of products that are submitted for approval.
The US FDA and the EMA guidelines for the development of
products for many disease areas suggest the evaluation of
PROs to assess the products in a holistic manner and interpret
the value of improvements in physiological parameters. For
example, the US label claim for a product for the treatment of
rheumatoid arthritis (RA) includes information on patient-
reported physical function to support the value of changes in
pathophysiology of the disease [24]. In fact, the primary end-
point for clinical trials in rheumatoid arthritis consists of a
mix of clinician ratings, inflammation, and PROs [25].

Almost half of the EMA product development guidance
(39/81) documents suggest the use of PRO tools (e.g., symptom
diaries) for the evaluation of new treatments [26]. These guide-
lines can be found at http://www.ema.europa.eu/ema for
Europe and http://www.fda.gov/Drugs/GuidanceCompliance
RegulatoryInformation/Guidances/default.htm for the US.

3. Data collected using PRO tools in clinical trials provide
unique information about patients’ experience of treatment

Historically, clinicians and regulatory agencies preferred
physiological and clinician-assessed endpoints for clinical trials.
However, changes in some traditional endpoints do not often
reflect outcomes that are relevant to patients. For example,
qualitative studies in patients with venous leg ulcers showed
that rather than clinician-assessed duration and size of the
ulcer, it was pain and altered appearance of the leg that im-
pacted HRQL [27].

Further, improvements in physiological and clinical end-
points may not always translate to improvement in the pa-
tients’ disease or condition. Weak correlations have been
show between patients' report of symptoms and polysomno-
graphy in sleep apnea [28], HRQL, and lung functions in pediatric

http://www.ema.europa.eu/ema
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asthma [29] and patient report of the impact of fibromyalgia
and exercise capacity evaluated using the six-minute walk
test and oxygen saturation and HRQL in COPD [30].

Patients' experience of their disease and associated treat-
ment often differs from the perspective of their physicians. A
paper examining clinician versus patient rating of symptom
severity in gastroesophageal reflux disease from four random-
ized clinical trials showed low rates of agreement between cli-
nician and patient assessments (kappa: 0.17–0.53) [31].

The patient's voice is also important in drug safety report-
ing. Comparing data collected using a patient-reported tool to
clinicians' assessment of adverse events, it was shown that
patients reported adverse event symptoms earlier and more
frequently than clinicians [32]. PRO data have been used to
understand the value of changes in pathophysiology by
translating this outcome into terms that are meaningful
from the patient's perspective. For example, to show the
value of sustained clinical and biochemical remission (i.e.,
maintaining median serum level of acute-phase protein) in
clinical trials of canakinumab in patients with CAPS (cryo-
pyrin-associated periodic fever syndrome), data collected
about patient reports of symptoms and health status showed
that improvements in clinical parameters were associated
with mental health and pain scores [33,34]. The visual func-
tion questionnaire-25 (VFQ-25), a PRO measure, has been
suggested for inclusion in clinical trials evaluating treatments
for ophthalmic disorders to demonstrate the value of im-
provements in visual acuity, in terms of improvement in pa-
tients' perception of the impact on their quality of life [35].

The value of PROs in clinical trials is not restricted to the
assessment of efficacy and safety parameters. PRO measures
evaluating patients satisfaction have been used to collect data
about patients' overall experience of treatment, including
devices used for administering them [36–40]. Data collected
using treatment satisfaction tools have been considered for
the selection of doses that lead to meaningful outcomes for
patients. For example, in early clinical trials evaluating a treat-
ment for benign prostatic hypertrophy, results of a treatment
satisfaction scale were used to select a lower dose to be
taken forward for testing. Despite the scores for satisfaction
with efficacy being higher, the total score, which took into con-
sideration satisfaction with efficacy, tolerability, and conve-
nience, was lower for the higher doses (which had more
adverse events) than the score for lower doses [41].

While clinical trials provide good estimates of average
treatment effect, heterogeneity is common (i.e., not all subjects
respond in the same manner to treatment or life experiences).
Analyses of PRO measures collected in trials can be used to
identify patient segments who benefit the most from treat-
ments. Stull and colleagues [42] recently provided greater in-
sight into treatment responses to a product being developed
for COPD by identifying subgroups of responders and non-
responders based on the analyses of PRO scores. They identified
the subgroups of responders by examining the patterns and the
sources of variability in the data about disease-specific health
status. Such analyses enable researchers to identify groups of
patients who benefit the most from new treatments and can
help with subsequent trial designs (e.g., selection criteria,
power calculations for sample size estimation).

PROmeasures have also been used to collect data in clinical
trials to demonstrate differentiation by showing the value of
specific characteristics of products compared to existing treat-
ments. For example, a PRO measure was used to collect data
in clinical trials of a product for the treatment of asthma to
show how patients perceived the expedited onset of action
[43]. To demonstrate the value of a less frequent dosing regi-
men, once-a-month treatment for osteoporosis, data were col-
lected using PRO measures in an observational study of post-
menopausal women's compliance with treatment. The data
clearly demonstrated that increased treatment administration
frequency was associated with poor compliance [44].
4. Data collected using PRO tools have been used to engage
patients to support commercialization of pharmaceutical
products

Following registration of a product, data collected using
PRO measures have been used to engage patients in a discus-
sion around HRQL. The RAliving.com site, sponsored by the
manufacturer of treatment for RA, enables RA patients to
complete the SF-8™ Health Survey and compare their scores
with the general US population. Patients can also complete
the SF-8 at various time points to monitor changes in their
health status. The completion of the PRO measure is seen as
an opportunity to interact with patients online and makes the
information being offeredmore personalized and relevant [45].

The Psoriasis Symptom Monitor [39], sponsored by a
pharmaceutical manufacturer of treatment for psoriasis, was
developed in the format of a convenient application that
could be used on a computer or SmartPhone. The tool helps pa-
tients create a detailed record of their experience of symptoms
over time. Patients are able to mark a diagram with affected
areas, add photographs of their symptoms, and chart overall
progress of their symptoms. Patients are encouraged to use
the outputs of the tool to communicate to their physicians
about the changes in their plaque psoriasis over time.

An early example of the use of PROs to change the treat-
ment paradigm was in the management of patients suffering
from asthma. The Asthma Control Test (ACT) was developed
as part of the commercial strategy to promote the use of a
specific treatment for asthma [46]. Patients were encouraged
to complete the ACT to identify episodes of uncontrolled asth-
ma and to use the information to communicate with their phy-
sicians. Information about theACTwaswidely disseminated, and
the ACT is now included as one of the options to use in clinical
practice as per clinical guidelines. These are two examples of
how pharmaceutical manufacturers are embracing new tech-
nology to enable patients with chronic conditions to monitor
their own progress using PRO measures.

The recently published Salzberg Statement has called for
“patients and clinicians to work together to be co-producers
of health,” and the phrase “shared decision-making” has en-
tered the lexicon of healthcare [47]. The opportunities for pa-
tients to access information for use in shared decision-making
have grown recently, providing a forum for the pharmaceutical
industry to disseminate information about treatment benefits
and added value of products. Today, PRO endpoints are included
in clinical trials to collect evidence of benefits that are meaning-
ful to patients, to meet regulatory requirements, and to demon-
strate the value of the treatment to inform decision-making in
the clinic and for allocating healthcare resources.

http://RAliving.com
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5. Listening to the patient's voice during drug development
PRO data is valuable at various stages of drug development

Developing a PRO assessment strategy is important early
in drug development. It is important to plan the PRO strategy
to obtain results from early clinical trials that will help refine
this strategy for pivotal trials to be submitted to support
product registration or reimbursement. In addition, early in
drug development, a clear understanding of the patient's expe-
rience of disease and treatments can assist to identify medical
needs and target profiles for new treatments. Such experiences
collected directly from patients can help to inform new targets
for drug discovery and target product profiles (TPP). This infor-
mation can ensure that the data collected in trials will evaluate
the effects of treatment on endpoints that are meaningful to
patients.

The need for PRO data for key customers to support regis-
tration as well as market access and uptake by patients and
clinicians must be considered early. It is important to be
aware of regulatory requirements for PRO data. In the US,
with the formalization of the evidence required for assessing
PRO measures, it has been noted that while claims based on
data collected using these measures continue to be approved
by the FDA, the proportion of new molecular entities with
PRO label claims during the post-guidance period (24.1%)
was found to be lower than that of the pre-guidance period
(30%) [48,49]. It is also important to consider the ways that
patient-reported benefits can be translated into “value proposi-
tions” that are meaningful to payers. A review of existing PRO
measures, their measurement properties, and the specific cus-
tomer needs for the type and quality of evidence must be con-
sidered for developing a PRO measurement strategy.

As previously discussed, the data collected using PRO
measures from early trials can be examined to further under-
stand treatment responses and potentially identify sub-
groups of responders and non-responders. These types of
analyses can inform the TPP and plan for the design of future
trials that could enhance the positioning of the product for
registration and reimbursement. PRO data collected on effica-
cy and tolerability in early trials can also be used to inform
the selection of doses that are most acceptable to patients.
Evaluation of the concepts related to satisfaction with treat-
ment in terms of efficacy, safety, and convenience can also
be used to inform dose selection. PRO tools can be used to en-
gage patients in making decisions about their health and
seeking specific treatments for their conditions, as in the
ACT example discussed earlier. Data collected using these
PROs can also be applied to healthcare decision-making. Evi-
dence collected using PROs can be shared with patients and
clinicians for use while making choices for new treatments
or for considerations for switching treatments. When payers
have to allocate scarce resources, they will need to prioritize
and target groups of patients that would benefit most from
treatment. PRO data can be used to identify sub-groups of pa-
tients who have differential responses to treatment.

6. Challenges for collecting PRO data in clinical trials as
part of drug development

It must be cautioned that there are a number of challenges
related to collecting PRO data in clinical trials. Developing a
good PRO data collection strategy requires careful research
as well as multiple and timely discussions with internal
stakeholders (e.g., clinical development, regulatory, commer-
cial, clinical trial operations) to agree on the value of PRO data
for demonstrating the value of the product. Clinical trial spon-
sors usually have aggressive timelines that can affect the feasi-
bility of conducting this research; therefore, extensive internal
discussions should be conducted before the PRO strategy is
ready to be implemented [15].

There has also been a shift within the industry to collect
data more frequently. The FDA PRO Guidance [4] document
states that “items with short recall periods or items that ask
patients to describe their current or recent state are usually
preferable.” This requirement has led to the need for more
frequent collection of PRO data as well as the need for use
of electronic data capture. An advantage of electronic data
capture is that it can be date- and time-stamped, so that
any retrospective (or forward) completion of the diary can-
not occur, as it often does with paper diaries [50]. However,
unlike data collected in paper, the setup cost and time for
electronic data capture requires much upfront planning and
resources before the start of the trial. On the brighter side, re-
cent years have seen the influx of more robust technology
that can be set up in a shorter timeframe and could also im-
prove the quality of PRO data collection.

With increasing demands to reduce the time and cost of
drug development, sponsors are increasingly looking to
emerging markets such as India, China, and Latin America
[51,52]. This expansion has led to inclusion of countries out-
side of those traditionally included in global clinical trials.
To ensure that the data from PRO tools can be pooled, the
tools need to be translated using methods that ensure their
linguistic and cultural validity [53], which add to the timeline
for preparing for the start of data collection. Sponsors may be
reluctant to support the logistical aspects of PRO data collec-
tion due to possible delay to study start time. This reluctance
is compounded when the PRO tools are included to collect
data for endpoints that are not primary in the trial or not
intended to support regulatory approved label or promotional
claims.

The increasing pressures from drug development teams to
get studies started often do not allow teams to develop a ro-
bust PRO data collecting strategy. Often, these “shortcuts” re-
sult in conclusions that fall below expectation of benefit. The
use of inappropriate instruments and the lack of explanation
for the choice of instruments in clinical trials have been
raised as criticism by some authors [54,55]. Moreover, the
regulatory requirements for evidence of content validity of
PRO tools that will be used to support label claims were tight-
ened with the release of the US FDA PRO guidance in 2009
[4]. In a recent review of “reasons for PRO label claims
being rejected by the US FDA” [56], “lack of fit for purpose”
of questionnaires used in studies was cited as one of the
most common reasons.

To overcome the challenges, it is important to plan for
time and resources (e.g., funds; staff with relevant clinical
and outcomes-related knowledge) to construct a robust
PRO assessment strategy. Regulatory requirements in key
markets must be kept in mind if the data are to be used to
support label or promotional claims. With thoughtful strate-
gies and careful implementation, good-quality PRO data can
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be obtained to demonstrate the value of a product from the
patient's perspective. The decision of whether to include a
PRO measure in a clinical trial needs to take into account
the objective of data collection, the value of the information
to the consumer, and the burden of the data collection in
the clinical trials (e.g., burden to patient, costs, etc.). Agree-
ment on these decisions by internal stakeholders of the
drug development process is also essential to the success of
the PRO data collection strategy.
7. Conclusion

The PRO harmonization group,1 in their recommenda-
tions about “Incorporating the Patient's Perspective into
Drug Development and Communication,” suggested that it
is important to evaluate PROs in clinical trials because they
are: 1) a unique indicator of the impact of disease; 2) essential
for evaluating treatment efficacy; 3) useful for interpreting
clinical outcomes; and 4) a key element in treatment deci-
sion-making [57]. PRO data can be used at all stages of product
development and can be used for internal decision-making and
for external communication to key stakeholders about product
value. PROs can provide value evidence in terms of efficacy,
tolerability, and treatment satisfaction and convenience.
Most of all, PROs enable companies to find outwhat reallymat-
ters to the patients.
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The ‘minimal important difference’ (MID) is 
a little phrase with big appeal in a field strug-
gling to interpret health-related quality of life 
(HRQOL) and other patient-reported outcomes 
(PROs). It is a deceptively simple term; a nuanced 
understanding of terminology and methods is 
needed to avoid oversimplification and misuse as 
the phrase gains popularity in a field looking for 
a simple solution to a complex problem. 

This article critiques the terminology and 
methods of the MID, providing a historical 
context for the various ‘how to’-focused papers, 
which summarize methods and provide recom-
mendations [1–4]. It is presented in six sections, 
addressing this series of questions: how are vari-
ous MID-related terms defined and what is their 
historical sequence? What is the MID used for? 
Why are HRQOL results difficult to interpret? 
How is the MID usually determined? How does 
the MID differ from the smallest statistic ally 
detectable difference, and how does it link 
clinical importance with statistical significance, 

sample size and power? It concludes by specu-
lating on future directions for the MID in the 
field of HRQOL and PRO research and prac-
tice. The articles selected are not based on a 
systematic search, but on the author’s personal 
experience, reading and a literature search that 
grew organically from that.

Evolution of definitions & terminology
Table 1 summarizes the evolution of MID-related 
definitions and terminology. In 1987, Guyatt 
et al. proposed the minimal clinically impor-
tant difference (MCID) as the appropriate 
benchmark of important change against which 
to assess the responsiveness of an instrument or 
scale [5]. They did not define the MCID, and 
acknowledged the difficulty of quantifying 
it, suggesting that the change induced by an 
intervention of known efficacy could provide 
an initial estimate [5]. A total of 2 years later, 
in perhaps the most influential paper in MID 
history, the MCID was defined by Jaeschke, 
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The minimal important difference (MID) is a phrase with instant appeal in a field struggling to 
interpret health-related quality of life and other patient-reported outcomes. The terminology 
can be confusing, with several terms differing only slightly in definition (e.g., minimal clinically 
important difference, clinically important difference, minimally detectable difference, the 
subjectively significant difference), and others that seem similar despite having quite different 
meanings (minimally detectable difference versus minimum detectable change). Often, nuances 
of definition are of little consequence in the way that these quantities are estimated and used. 
Four methods are commonly employed to estimate MIDs: patient rating of change (global 
transition items); clinical anchors; standard error of measurement; and effect size. These are 
described and critiqued in this article. There is no universal MID, despite the appeal of the notion. 
Indeed, for a particular patient-reported outcome instrument or scale, the MID is not an 
immutable characteristic, but may vary by population and context. At both the group and 
individual level, the MID may depend on the clinical context and decision at hand, the baseline 
from which the patient starts, and whether they are improving or deteriorating. Specific estimates 
of MIDs should therefore not be overinterpreted. For a given health-related quality-of-life scale, 
all available MID estimates (and their confidence intervals) should be considered, amalgamated 
into general guidelines and applied judiciously to any particular clinical or research context.

Keywords: clinical significance • health-related quality of life • HRQOL • interpretation • MCID • MID • minimal 
clinically important difference • minimal important difference • patient-reported outcome • PRO
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Table 1. Evolution of key terms and definitions related to the minimal important difference, methods used 
to operationalize or quantify them, and key distinctions between them.

Study (year) Term Abbreviation Definition Method used and/or key distinctions Ref.

Guyatt et al. 
(1987) 

Minimal 
clinically 
important 
difference 

MCID MCID not defined, but 
used definition of 
responsiveness: ‘the 
ability of evaluative 
instruments to detect 
minimal clinically 
important differences’

Change induced by an intervention of 
known efficacy

[5]

Jaeschke et al. 
(1989)

Minimal 
clinically 
important 
difference 

MCID The smallest difference 
that patients perceive as 
beneficial and that 
would mandate, in the 
absence of troublesome 
side effects and 
excessive cost, a change 
in the patient’s 
management

Global transition item (‘how much has your 
<domain of HRQOL> changed in the past <time 
period> ‘), with the threshold based on the change 
in HRQOL (measured prospectively) in patients who 
report minimal change (on the global transition 
item), either for better or for worse

[6]

Osoba et al. 
(1998) 

Subjectively 
significant 
difference

SSD The smallest change, 
either beneficial or 
deleterious, that is 
perceptible (discernable) 
to the subject

As per Jaeschke et al. [6],  the important distinction 
is in the definition: meaningfulness is based entirely 
on the patient’s self-assessment of the magnitude 
of change (note that ‘perceptible (discernable)’ is 
similar to the ‘detectable’ from Normal et al. [8]

[9]

Guyatt et al. 
(2002)

Minimal 
important 
difference

MID The smallest difference 
in score in the domain of 
interest that patients 
perceive as important, 
either beneficial or 
harmful, and that would 
lead the clinician to 
consider a change in the 
patient’s management

Methodology is not strictly prescribed; authors 
suggest corroboration across ‘anchor- and 
distribution-based’ methods. Authors note that the 
MID is the threshold between trivial and small-but-
important change. Authors also note that 
‘subjectively significant’ is a conceptually congruent 
alternative label for ‘minimally important’

[1]

Schünemann 
et al. (2005)

Minimal 
important 
difference

MID The smallest difference 
in score in the outcome 
of interest that informed 
patients or informed 
proxies perceive as 
important, either 
beneficial or harmful, 
and that would lead the 
patient or clinician to 
consider a change in the 
patient’s management

Methodology is not strictly prescribed, but should 
be patient-based if possible (and while not 
specified, the definition implies those patients 
should be ‘fully informed’). If proxies must be used, 
they should be instructed to focus on what they 
believe patients consider important (similarly, 
proxies should be ‘fully informed’)

[11]

Sloan et al. 
(2002)

Clinical 
significance

Goes beyond statistical 
significance to identify 
whether the statistically 
significant difference is 
large enough to have 
implications for 
patient care

Anchor- and distribution-based methods as 
described by Guyatt et al. [1] (the methods paper 
from the Clinical Significance Consensus Meeting 
Group of the Symposium on the Clinical 
Significance of Quality-of-Life Measures in Cancer 
Patients, Mayo Clinic [Rochester, MN, USA])

[66]

HRQOL: Health-related quality of life; R: Reliability of scale; SD: Standard deviation; SEM: Standard error of measurement.
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Table 1. Evolution of key terms and definitions related to the minimal important difference, methods used 
to operationalize or quantify them, and key distinctions between them.

Study (year) Term Abbreviation Definition Method used and/or key distinctions Ref.

Norman et al. 
(2003)

Clinically 
important 
differences

CID Differences that are 
clinically important (as 
determined by the 
method of 
quantification), but not 
necessarily in any 
sense minimal

Anchor-based method involving longitudinal 
follow-up to determine whether subgroups can be 
identified that have clinically different outcomes, 
such as rehospitalization, relapse of cancer, Medical 
Research Council grading or different interventions

[8]

Wyrwich et al. 
(2005) 

Clinically 
significant 
change 

A difference score that is 
large enough to have an 
implication for the 
patient’s treatment or 
care; sometimes 
corresponds to what a 
patient might recognize 
as a MID 

Anchor- and distribution-based methods as 
described by Guyatt et al. [1]

[4]

De Vet et al. 
(2006)

Minimally 
important 
change

MIC A change that patients 
would consider 
important to reach in 
their situation, 
dependent on baseline 
values or severity of 
disease, on the type of 
intervention, and on the 
duration of the  
follow-up period

Anchor-based methods are preferred, as they 
include a definition of what is minimally important

[67]

Norman et al. 
(2003)

Minimally 
detectable 
difference

MDD As per Jaeschke 
et al. [6] – same 
definition, different term

As per Jaeschke et al. [6]. The important distinction 
is in the terminology: ‘clinically important’ is 
dropped in favor of ‘detectable’ to more accurately 
reflect the quantification method (i.e., patients who 
report minimal change on the global transition item)

[8]

Wyrwich et al. 
(1999)

Standard error 
of 
measurement

SEM The standard error in an 
observed score that 
obscures the true score

( )SEM SD r1= -

where SD = standard deviation of the sample and 
R = reliability of the scale 
A theoretically fixed psychometric property of an 
instrument or scale
Takes into consideration the possibility that some of 
the observed change may be due to random 
measurement error

[38]

Beaton et al. 
(2001) and
De Vet et al. 
(2006)

Minimum 
detectable 
change

MDC Minimum change (at an 
individual level) 
detectable given the 
measurement error of 
the instrument (or scale)

( % ) .MDC confidencelevel SEM95 1 96 2# #=

where SEM as above, 1.96 derives from the 95% 
confidence interval of no change and √2 is included 
because two measurements are involved in 
measuring change (e.g., before and after an 
intervention or clinically significant event)

[14,15]

HRQOL: Health-related quality of life; R: Reliability of scale; SD: Standard deviation; SEM: Standard error of measurement.
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Singer and Guyatt as “the smallest difference which patients 
perceive as beneficial and which would mandate, in the absence 
of troublesome side effects and excessive cost, a change in the 
patient’s management” [6]. This definition planted the MCID 
firmly in a shared decision-making context. In 1993, in one of the 
most widely cited papers on HRQOL interpretation, Lydick and 
Epstein commended Jaeschke et al. on their ‘wonderful’ defini-
tion of the MCID, but noted that they “do not directly suggest 
an operational method for defining clinical meaningfulness” [7]. 
Jaeschke et al. did, however, allude to the fact that “clinicians who 
gain experience with a questionnaire develop a sense of the impor-
tance of changes seen in their patients’ scores”. In 2003, Norman 
et al. further noted that: “Nowhere in the operationalization of 
the MID approach is there a consideration of importance, or of 
the tradeoff between benefit and side effects or costs … Thus, the 
criterion may be more appropriately thought of as a minimally 
detectable difference (MDD)” [8]. Nevertheless, Jaeschke et al.’s 
method has become the standard for determining what people 
now typically call the MID. 

In 1998, Osoba et al. used Jaeschke’s global transition method, 
and coined the term subjectively significant difference (SSD), 
emphasizing the patient’s self-assessment of the magnitude of 
change [9]. They defined the SSD as “the smallest change, either 
beneficial or deleterious, that is perceptible (discernable) to the 
subject”. Although this term is not widely used, the paper is 
widely cited in cancer research as the basis of 10-point rule of 
thumb for the MID for the scales of the EORTC’s core HRQOL 
questionnaire, QLQ-C30 [10].

In 2002, Guyatt et al. offered a nuanced definition of the 
MCID, rebranding it the MID: “the smallest difference in score 
in the domain of interest that patients perceive as important, 
either beneficial or harmful, and which would lead the clini-
cian to consider a change in the patient’s management” [1]. Even 

though the ‘C’ for ‘clinical’ was removed, it is still implicit in 
this definition. A total of 3 years later, Schünemann and Gyuatt 
added further qualifications: that patients should be informed; 
that proxy assessment may be used; and that proxies should also 
be informed [11]. 

In a summary of the findings of the 2002 Symposium on 
Clinical Significance of Quality of Life Measures in Cancer 
Patients, Wyrwich et al. described a clinically significant change 
in quality of life (QOL) as “a difference score that is large enough 
to have an implication for the patient’s treatment or care” [4]. 
They noted that it sometimes might correspond to what a patient 
might recognize as a MID in HRQOL/PRO scores, but that such 
a change may not lead to a change in treatment or care regimen 
if it represented an improvement that should not be interrupted 
or a decline that cannot be prevented by other reasonable alter-
natives, particularly in advanced-stage disease where palliation 
is often the focus of cancer treatment [4]. As explored further 
in the ‘Clinical anchors’ section later, clinical anchors can be 
used to determine clinically important differences (CIDs) in 
HRQOL and PROs, but the extent to which these are MCIDs 
will depend on the anchor selected, how adjacent groups are 
defined within that anchor, and the strength of the relationship 
(conceptually and empirically) between the anchor and the target 
HRQOL domain.

The MID is becoming the dominant term in this literature, and 
the usage of this term demonstrates that the differences in ter-
minology, definitions and methods are of little real consequence. 
For example, Ringash et al. reported MIDs from two studies that 
used exactly the same methods but whose stated aims differed: 
one was “to estimate the magnitude of difference in QOL that 
is noticeable to patients” [12], while the other was to “determine 
what magnitude of change in a patient-reported outcome score 
is clinically meaningful” [13]. Clearly there is a looseness in the 

King

Table 1. Evolution of key terms and definitions related to the minimal important difference, methods used 
to operationalize or quantify them, and key distinctions between them.

Study (year) Term Abbreviation Definition Method used and/or key distinctions Ref.

Beckerman 
et al. (2001)

Smallest real 
difference

SRD The smallest 
measurement change, 
that can be interpreted 
as a real difference (i.e., 
beyond zero), 
considering chance 
variation or 
measurement error

.SRD SEM1 96 2# #=

 
(= MDC above) 

[68]

Angst et al. 
(2001) 

Smallest 
statistically 
detectable 
difference

SDD The smallest mean 
change over time (within 
a group) which is 
statistically significantly 
different from zero

For a given sample size of n (number of patients for 
whom change is measured), two-sided type I error 
rate (a) and power (1-b, where b = one-sided type II 
error rate): 

( )/ ( / )SDD SD z z n 2= +a b

where za and zb are the values of the standard 
normal distribution (mean = 0, SD = 1) for a and 
b, respectively

[29]

HRQOL: Health-related quality of life; R: Reliability of scale; SD: Standard deviation; SEM: Standard error of measurement.
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usage of MID-related terms that readers need to be aware of; 
Table 1 helps to make explicit the differences and similarities in 
terms, definitions and methods.

‘Minimally detectable’: in what sense?
A confusing aspect of the MID-related definitions and termi-
nology arises from the fact that a difference in HRQOL may 
be ‘minimally detectable’ in two senses. One is owing to the 
limits of perception and relates to the use of a global transition 
item. If we consider only those patients who felt they had got 
better or worse by the smallest possible increment, then this is 
the MDD in the sense used by Norman et al. [8] (as explained 
previously). Indeed, Norman et al. explain their finding of an 
apparently universal MID being equivalent to an effect size of 
0.5 standard deviation (SD) by reference to psychophysio logical 
evidence that the human limit of cognitive discrimination is 
approximately one part in seven, which in many empirical cir-
cumstances is very close to half a SD. This sense is also cap-
tured in Osoba et al.’s term SSD, which also relies on the global 
transition anchor method. 

The other sense of ‘minimally detectable’ is in terms of the 
limits of measurement – that imposed by measurement error, 
which relates to the standard error of measurement (SEM), as its 
name implies. It is in this sense that Beaton et al. [14] and de Vet 
et al. [15] use the term ‘minimum detectable change’ (MDC): 
the amount of individual-level change that must be observed 
before it is considered above the bounds of measurement error. 
In other words, it is the threshold at and above which the indi-
vidual change observed on a particular scale (with fixed SEM) 
reflects real change in the underlying (latent) domain of inter-
est. The importance of appreciating the distinction between the 
MDC and the MID is put succinctly by de Vet et al. [16]: “to 
judge whether the minimally detectable change of a measurement 
instrument is sufficiently small to detect minimally important 
changes”. Since the SEM is a theoretically fixed psychometric 
property of an instrument or scale, then so is the MDC (as a 
function of SEM; Table 1).

Group versus individual differences
An important but sometimes obscure distinction in the MID 
literature is that of group-level differences versus within-indi-
vidual changes. This distinction is explored further in the fol-
lowing section. In MID-related literature, the term ‘MDD’ is 
typically used in relation to the former, while ‘MDC’ is used 
in relation to the latter. If the MDC is larger than the MCID, 
then the measure is insufficiently precise for individual moni-
toring. This is of increasing relevance with emerging interest in 
using PROs and HRQOL scores in monitoring and managing 
individual patients [17]. However, this issue is immaterial at the 
group level, where required levels of precision for mean differ-
ences (reflected in the standard error of the mean) are provided 
by adequately powered sample sizes (whether mean differences 
between groups or mean change within groups). This issue is 
considered further in the section entitled ‘Methods used to 
determine the MID’.

Uses of the MID: decision-making at the individual & 
group levels
Health-related quality of life and PRO questionnaires have the 
potential to play a key role in bringing the patient’s voice to 
evidence -based healthcare. However, to realize this potential, we 
need to be able to interpret the relevance of PROs in making 
decisions about treatment. Such decisions are made at both the 
individual level, when a patient (or their clinician, acting as their 
agent) chooses among treatment options or decides to cease or 
reduce treatment, and at the group level, when clinical research 
is conducted to test the relative effectiveness of treatments, often 
testing a promising new treatment against current best practice. 
At both of these levels, we need to know how much of a difference 
in PRO or HRQOL scores matters. The difficulty is working out 
to whom it should matter and in what sense it should matter. 

Use of the MID in shared decision-making 
At the individual level, when managing and monitoring patients 
in routine care, we need to know how much change in HRQOL 
is sufficient to warrant a change in treatment, whether starting 
a new treatment, continuing or stopping a current treatment, or 
increasing or decreasing the dose. Clearly this will vary across treat-
ment contexts, and will often involve balancing benefits against 
side effects, inconvenience, financial costs to the patient and other 
less concrete costs. In the case of a treatment aimed at slowing the 
progression of Parkinson’s disease, if deterioration in mobility is too 
rapid on the current dose, the decision may be made to increase the 
dosage, despite side effects. In the case of palliative radiotherapy for 
bone metastases, it may be that an improvement in pain is needed 
before treatment is ceased. In the case of adjuvant chemotherapy, 
it may involve the trade-off of likely survival gains against the 
HRQOL consequences of the toxicity burden. In most cases, each 
aspect of benefit, harm or cost will have a threshold beyond which 
the treatment decision will tip one way or the other. This may be a 
complex decision, involving the balancing the benefits and down-
sides of the treatment. How these are balanced will differ from 
patient to patient. Ideally, each patient’s decision will be made at 
the point that best matches that patient’s preferences. 

Use of the MID in research
The decision context at the group level is quite different. Typically, 
a randomized trial is conducted to determine the relative efficacy 
of two treatment options, with patients randomized to treatment. 
Such trials provide robust evidence to guide policy at the health 
service provision level and practice at the individual patient man-
agement level. How is the final decision about which is the best 
treatment made in clinical trials? Analogous to individual-level 
decisions, it will involve an often complex balancing of benefits 
and harms. But at the group level, we use hypothesis testing and 
statistical ana lysis; the section of this article entitled ‘Statistical 
significance, sample size, power and the smallest statistically sig-
nificant difference’ explores how the MID relates to these. The 
question still remains: what are the appropriate thresholds to tip a 
decision one way or another? It seems reasonable to use the average 
of individual patient’s thresholds (MIDs).

A point of minimal important difference
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Another use of the MIDs at the group level is in responder 
analysis, and similarly, the presentation of results in terms of 
proportion of patients that have improved, remained stable or 
deteriorated. This has been recommended by various influential 
authors as a means to present group-based results in a way that is 
more meaningful to clinicians [18–20]. Yost et al. have suggested 
that the upper end of a MID range be used in such cases to account 
for the higher level of measurement error for an individual change 
score [21].

The problem of interpreting HRQOL & PRO scores
Across these various uses of the MID, the underlying challenge is 
meaningful interpretation of patient-reported scores, in particu-
lar, the threshold that represents the smallest difference or change 
that tips a particular treatment decision one way or the other. A 
recent review found that HRQOL results were rarely interpreted 
in terms of clinical significance, even in randomized controlled 
trials reported to a high standard [10]. So while the clinical trials 
community has accepted the validity and feasibility of HRQOL 
and PRO assessment, and while such end points are increasingly 
used in clinical trials, a troubling lack of competence in making 
sense of the results still persists. 

Why is it so hard to interpret HRQOL & PRO data?
Many complex factors confound our understanding of HRQOL 
and PROs. First, HRQOL is intrinsically a subjective phenomenon, 
a perception, reliant on self-report. It may mean different things 
to different people, and therefore defies definition (which is partly 
why we have moved to the less problematic term ‘PRO’). Second, a 
particular individual’s perception of their HRQOL may vary over 
time as their circumstance and perspective changes. Indeed, the 
capacity to adapt psychologically to loss of health is a boon to the 
individual, but the consequent ‘response shift’ in their self-report of 
their health and QOL [22,23] is one of the great challenges to inter-
preting changes in HRQOL data. Third, HRQOL is an umbrella 
term that covers a wide range of health-related phenomena (or 
‘constructs’), including physical, social and emotional functioning 
and a variety of symptoms of disease and side effects of treatment. 
These are measured by a vast number of questionnaires (or ‘instru-
ments’), each of which may contain several domain-specific scales. 
Each scale is intrinsically different because it includes a unique set 
of questions (or ‘items’). All these scales are somewhat arbitrary in 
terms of their numeric values because there is no absolute zero or 
standard scalar increment for phenomena such as pain, fatigue and 
social function. Fourth, the response options on HRQOL items are 
ordinal. A fairly typical set of options is: 1 = not at all; 2 = a little; 
3 = quite a bit; 4 = very much. These numbers do not have interval 
properties, that is, the difference between ‘not at all’ and ‘quite a bit’ 
may not be the same as the difference between ‘a little’ and ‘very 
much’, which may not be twice as big as the difference between 
‘not at all’ and ‘a little’. This is true for all such self-report scales, 
including numbered scales anchored by two phrases such as ‘none 
at all’ and ‘worst imaginable’. Fifth, there can be differences among 
individuals in the way they use these response scales. For example, 
a person who has a low threshold for pain or fatigue may rate their 

level as ‘quite a bit’, while a more stoic individual may rate the same 
level as ‘a little’ pain, and a person’s pain threshold may increase 
with their experience of chronic pain. Sixth, questions are often 
aggregated into multi-item scales, and the scores from individuals 
are aggregated into group-level results, often presented as mean 
HRQOL scores. Each step away from the content of the particular 
questions in the scale represents a further abstraction. Finally, few 
people have the requisite understanding of psychometrics or the 
hands-on experience with HRQOL and PRO assessment methods 
to confidently interpret the results that arise from specific scales, 
and there are surprisingly few interpretation manuals available. The 
generic short-form health survey (SF-36) and the cancer-specific 
Functional Assessment of Cancer Therapy (FACT-G) provide rare 
exceptions [24,25].

It is therefore surprising that any sense can be made of HRQOL 
and PRO data. Yet, despite the odds, when well-developed and 
validated HRQOL and PRO questionnaires are used, remarkably 
sensible patterns are apparent in the resultant data. For example, 
when the QLQ-C30 was used to measure the HRQOL of cancer 
patients, those with more advanced disease typically reported more 
symptoms and a poorer QOL across a range of functional domains 
compared with those with less advanced disease [26], and when 
the SF-36 was used in a large population sample, the group of 
people who developed a new long-term health condition on average 
reported a decline in all but one domain of HRQOL [27]. These pat-
terns inspired confidence that HRQOL data could be interpreted 
meaningfully. In 1993, Lydick and Epstein provided an insightful 
review and influential taxonomy of methods for interpreting QOL 
results [7]. A subset of these now persist as methods used to deter-
mine the MID. The following section describes these, and gives 
some historical perspective on each one.

Methods used to determine the MID
This section describes the four methods that are historically and 
currently the most commonly used methods for determining the 
MID, and includes some other less widely used methods. The first 
and fourth of these described are typically called ‘anchor-based’ and 
the second and third are called ‘distribution-based’, after Lydick 
and Epstein [7], or are alternatively termed ‘externally-referenced’ 
and ‘internally-referenced’, respectively [28].

Global transition questions
Patient retrospective rating of change using a global transition 
question (as the ‘anchor’ or ‘external reference’) was first reported 
in 1989 [6], and has become the most commonly used method for 
determining the MID. The PRO is assessed prospectively at two 
time points, at the second of which the subject is also asked to 
think back to the first time point and judge the degree of change 
in that particular outcome, using a single item that has a series 
of graded options, often this five-point version: ‘much worse’, 
‘a little worse’, ‘the same/ no change’, ‘a little better’ and ‘much 
better’. For multidomain HRQOL instruments, this is typically 
performed by domain. So, for example, if the MID for an emo-
tional functioning scale is to be determined, the global change 
question would ask about the degree of change in emotional 
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functioning since the previous HRQOL assessment time point, 
and this would be linked with the prospectively measured change 
in emotional function. 

Typically, the mean change of the groups that differ by ‘a lit-
tle’ is taken as the estimate of the MID. Some authors estimate 
separate MIDs for improvement and deterioration, and adjust 
the slightly better/worse results by subtracting the mean change 
that occurs in the ‘no-change’ group, for example Angst et al. [29]. 
The latter correction, similar to the adjacent category mean dif-
ference method of Cella et al. [30] and Maringwa et al. [31], is 
not universally accepted. While Hays et al. support the practice 
of comparing the change in HRQOL for individuals that have 
been deemed to change by a minimal amount with the change 
observed for those who are deemed to have stayed the same (not 
changed), they do not support the subtraction of the latter from 
the former [2]. Rather, they recommend that if the mean change for 
the no-change group is similar to that of the minimally changed 
group, then the MID estimate is suspect. However, if the MID 
change exceeds that of the no-change group, the MID estimate is 
useful and does not need to be adjusted by the HRQOL change 
observed in the no-change group. For example, if the minimally 
important change group is found to have an average change in 
HRQOL of four points versus two points for the no-change group, 
then the four points is the estimated MID and two points is not 
enough to constitute a MID.

Note that a change deemed to be ‘a little better/worse’ is not 
explicitly important or significant in any sense, which is why Osoba 
et al. called it the SSD [9]. Such thresholds are certainly relevant 
to the communication between patient and clinician because they 
represent the degree of change where patients begin to notice an 
improvement or decline; clearly anything smaller cannot be rel-
evant to the therapeutic encounter. This method has some limita-
tions. First, because judgements are retrospective, they may be 
prone to response shift and recall bias [32]. Second, patients’ retro-
spective estimates of change are more highly correlated with their 
present state than with their change in health state [27,33]; this has 
been confirmed in cognitive interviews [34]. Third, their validity as 
measures of change has not been formally evaluated, and fourth, 
they are single items and so are more prone to measurement error 
than multi-item scales are. Fifth, when transition scales contain 
more than the five possible options already listed, the cut-points 
used to define the MID group are somewhat arbitrary, and it is 
often assumed that change related to an improvement is the same 
as that for a decline. For example, four change groups were defined 
in a 15-point transition scale: trivial (- 1, 0 or 1), minimal (2, 3 
or -2, -3), moderate (4, 5 or -4, -5) and large (6, 7 or -6, -7) by 
Metz et al. [35]. 

Finally, two points should be noted about the results of this 
method. First, they demonstrate that a lot of variation exists 
among individuals, as illustrated in figure 1 from Osoba et al. [9] 
and figure 2 of Knox and King [27]. So while the means of the 
various change groups generally follow the expected trend (largest 
mean deterioration in HRQOL in the group, which felt very much 
worse, through to the largest mean improvement in HRQOL in 
the group, which felt very much better), in each group there are 

likely to be at least some individuals whose prospectively meas-
ured change scores contradict their retrospectively assessed global 
change, and this may be a significant proportion of patients in 
the smallest change groups. It is unclear the extent to which this 
reflects the truth of how these individuals felt versus measurement 
error and other limitations of this method previously described. 

A related issue is that sample sizes in each change group are 
often quite small (as the total sample size is divided into five or 
seven change groups), so corresponding mean change scores tend 
to have large confidence intervals. For example, several of the 
95% confidence intervals on the mean change for the two small-
est change groups in Osoba et al.’s figure 1 include zero. Despite 
this, the ballpark message from Osoba et al.’s article, which now 
echoes throughout the literature [10], is that a ten-point change 
is the MID, regardless of clinical context or HRQOL domain. 
This demonstrates that simple messages resonate more readily in 
the research literature than complex ones, and thereby become 
embedded in research practice. 

Individual variation is expected in all biological phenomena, 
and the use of a mean MID in clinical research to calculate sam-
ple size and interpret aggregate results is consistent with practice 
for objective health outcomes. However, when using HRQOL to 
monitor and manage individual patients, the subjective and multi-
dimensional nature of HRQOL and the personalized trade-offs 
that patients make mandate that patient’s opinions and preferences 
should be sought and considered if decision-making is to be truly 
shared with the clinician. 

Increasingly, global transition questions are being used in 
another way to determine MIDs via receiver-operator curve 
(ROC) analysis, as described in the section on ‘Other less com-
monly used methods’. De Vet et al. provide an example, illustrat-
ing how the ROC approach can be used to address the question: 
‘How sure we are that this MID value holds for every patient?’ [36].

Standard error of measurement
Another commonly used approximation for the MID is the SEM, 
a theoretically fixed psychometric property of a HRQOL or PRO 
scale. Conceptually, the SEM is a measure of the spread of observed 
scores of a notional individual around their true score, had that 
patient been repeatedly assessed on the same measurement scale, 
with no memory and/or response effects and while having the same 
underlying HRQOL or other target PRO. The estimation of the 
SEM does not involve a patient or proxy’s input about whether a 
change is minimally important in any sense; it has no ‘anchor’ or 
‘external-reference point’. Thus the SEM is not really a method 
for estimating the MID; it is merely a convenient proxy for the 
MID, easily calculated from available data or published estimates 
of between-person SD and scale reliability (r):

( )SEM SD r1= -

While some argue that test–retest reliability should be used [37], 
others make the case that Cronbach’s a is suitable for HRQOL-
related phenomena, particularly those that are highly fluid even 
over short time periods [38]. 

A point of minimal important difference
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Historically, the SEM was used in the field of ‘individual dif-
ferences’ in psychology. A confidence interval was constructed 
around an individual’s observed score using the standard normal-
based approximation of 68% confidence within 1 SEM and 95% 
confidence within SEM (or more accurately 1.96 SEM). This 
indicated the limits beyond which an observed change was likely 
to reliably reflect true change, as opposed to being an artefact of 
measurement error. It could also be used to determine whether 
an individual whose observed score fell close to a cut-point really 
fell above or below it. This approach is illustrated for HRQOL 
measures by McHorney and Tarlov in assessing whether five com-
monly used instruments are sufficiently reliable for monitoring 
and managing individual patients [37].

The SEM is now used in the HRQOL field as a convenient crite-
rion for estimating MIDs, following validation of this approach by 
Wyrwich and colleagues for various measures [38–40]. These valida-
tion analyses were based on a small set of studies that compared 
the SEM with established MID thresholds; three studies suggested 
that the SEM was about the same size as the MID, while the other 
three suggested the MID was more than twice as large as the SEM. 
Wyrwich reconciled these apparent differences by considering the 
extent of change considered to be minimally clinically important; 
in the former three studies it was change ratings of ‘a little better’ 
or ‘somewhat better’, while in one of the latter three studies (the 
only one that used a global transition item as the anchor), the 
MCID was based on patients who felt ‘a good deal better’ to ‘a 
very great deal better’. Wyrwich concluded that, in both cases, one 
SEM was equivalent to the change experienced by patients who 
felt ‘a little/somewhat better’ [39]. The growing number of articles 
reporting the SEM alongside other MID estimates provides the 
opportunity to further assess the generalizability of this relation-
ship. For example, Turner et al. recently reported that one SEM 
provided a reasonable approximation to anchor-based estimates 
of the MID for two respiratory questionnaires [41].

Effect size
The effect size (ES) is the most general approach to MID deter-
mination and, like the SEM, it has no external reference point or 
anchor for interpretation. It is a ‘signal-to-noise ratio’: the mean 
difference (or change) in HRQOL divided by the variability among 
individuals (SD). Two ES summary statistics are commonly used 
to estimate the MID: a fifth and a half of a SD. The convention 
in the MID literature is to use the between-person SD, typically at 
baseline, perhaps influenced by Kaziz et al. who recommended this 
in 1989 as an aid to interpretation [42]. This statistic is also called 
the standardized mean difference and Cohen’s D [43] and, although 
it is just one of many variants of the very general notion of an ES, 
it is commonly ‘the’ ES in the HRQOL literature, again probably 
influenced by the Kaziz paper (note its title) [42]. Further confusion 
in terminology can arise because of the more general medical use of 
the term as a synonym for ‘intervention effect’ or ‘effect estimate’.

Historically, the ES provided a solution to the problem of inter-
pretation across numerous scales, as needed in meta-analysis, where 
the same PRO (such as depression or pain) is measured on different 
scales. The ES standardizes all scales to a common metric; because 

the numerator (mean difference) and denominator (SD) are both 
in the same measurement units (the particular HRQOL scale), 
their ratio is unit-less or scale-free. This allows PRO or HRQOL 
effects measured on different scales to be directly compared in terms 
of the variability among individuals, or ‘standard deviation units’. 
However, like the SEM, it does not answer the question of whether 
a difference is minimally important in any sense. For example, if 
a new treatment that shifts the mean HRQOL by, say, half a SD, 
while the current best treatment shifts it by only a third of a SD, 
should we update policy and practice to the new intervention? 

In order to address this question, Norman et al. conducted a 
systematic review of studies that computed a MID and contained 
sufficient information to compute an ES [8]. A total of 38 studies 
yielded 62 ESs with an average ES for the MID of 0.48. They conse-
quently proposed that an ES of 0.5 be adopted as a universal stand-
ard MID. In a reanalysis of the same data, Farivar et al. reported 
a somewhat lower average ES (0.42) due to different assumptions, 
inclusions and exclusions, and noted the wide variation among 
studies (range: 0.11–2.3) [44]. So while a universal standard MID 
is appealing in its simplicity, opinion remains divided about the 
accuracy and utility of such a generalization [44–46]. 

Many years ago, Cohen proposed operational definitions of 
small, medium and large ESs for the standardized mean difference 
of 0.2, 0.5 and 0.8, respectively [43]. As the title of his well-known 
book (still widely available 41 years after its first publication) 
suggests, he was motivated by the prevalence of underpowered 
studies in the social sciences. His guidelines are now widely used 
in healthcare research, not only to calculate sample sizes suitably 
powered to test hypotheses (as he intended), but also to interpret 
results. Interestingly, Cohen described his guidelines as ‘arbitrary 
conventions, recommended for use only when no better basis for 
estimating the effect size is available’ [25,43]. While this caveat gen-
erally seems to have been overlooked, some researchers have taken 
up the challenge of developing evidence-based ESs. King et al. used 
an innovative method combining systematic review of published 
studies, expert opinion and meta-ana lysis to address this issue 
for the widely used cancer-specific HRQOL questionnaire, the 
FACT-G [47]. For some domain scales, the evidence-based ESs were 
considerably larger than Cohen’s guidelines, in which case use of 
Cohen’s guidelines would lead to overpowered studies and to over-
interpretation of the clinical significance of an observed effect. For 
other domain scales, evidence-based ESs were considerably smaller 
than Cohen’s thresholds; in these cases, use of Cohen’s guidelines 
would lead to underpowered studies and inconclusive results. King 
et al.’s results also revealed variation between cross-sectional and 
longitudinal results, and between domains of HRQOL. Similar 
conclusions were reached by Cocks et al. who undertook a similar 
exercise for the EORTC’s QLQ-C30 [48]. As the ES is signal-to-
noise ratio, such variations may be driven by differences in both 
the signal detected by the scale (reflected in the mean differences) 
and the variability among individuals (reflected in the SD). 

Relationship of SEM & ES, & limitations for MID estimation
As noted by Wyrwich et al. [4], there is a relationship between the 
SEM and the ES; the higher reliability, the lower the ES needed 
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to achieve a MID. For example, for a measure with reliability of 
0.75, 1 SEM implies an ES of 0.50, while for a measure with higher 
reliability of 0.96, 1 SEM implies an ES of 0.20. However, as noted 
by Hays et al. [2], neither ESs nor SEM provide information about 
the size of a difference or change in a measure that is minimally 
important. Evidence such as that collated by Norman et al. [8] and 
Wyrwich [39] has been used to make the case that simple guidelines 
generalize across measures, and therefore ESs and SEMs can be 
used as convenient proxies of MIDs. Hays et al. are more circum-
spect in suggesting that ESs be used to explore the extent to which 
MID estimates are similar or vary across instruments, and recom-
mend that anchor-based methods should be the primary method of 
estimating the MID [2], as do Revicki et al. [3]. Such anchor-based 
methods include global transition items and clinical anchors.

Clinical anchors
Another method used to determine the MID, designed to aid 
interpretation of mean HRQOL results, is to group the HRQOL 
scores by clinical criteria that clinicians are familiar with, called 
clinical anchors [7]. This is sometimes called the ‘known groups 
approach’, where ‘known’ is short-hand for ‘the clinical status 
of the groups is known’ [49]. Several criteria must be satisfied for 
this method to work [1–3]. Clinicians should be familiar with 
the anchor, usually because it is widely used in assessing and/
or managing patients. The anchor itself should be interpretable. 
There should be a theoretical basis for the relationship between 
the anchor and the relevant HRQOL domain(s), and an empirical 
correlation of at least 0.30 between the anchor and those HRQOL 
domain(s). Anchors with these characteristics are often used dur-
ing validation to test the clinical criterion validity of HRQOL 
and PRO measures. 

A classic anchor in cancer is the ubiquitous clinician-rated 
Eastern Cooperative Oncology Group Performance Status 
(Table 2). It is used by clinicians to rate a patient’s daily activities 
of living. It is commonly used in cancer clinical trials as an inclu-
sion criterion and codified in practice guidelines for chemotherapy 
and surgery on the basis that the patient needs to be well enough 
to survive these treatments. It is commonly used in validation of 
cancer-specific HRQOL measures. King’s review demonstrated 
that groups with a worse performance status consistently had 
worse physical function, role function and cognitive function 
and more fatigue, nausea and pain, but the emotional and social 
scores did not follow this pattern, confirming its usefulness as an 
anchor for developing interpretation guidelines for most, but not 
all, HRQOL domains [26]. Clinician-rated performance status has 
been used as an anchor to determine MIDs (and, more generally, 
CIDs), cross-sectionally and longitudinally (for improvement and 
deterioration, separately), for various cancer-specific measures in 
the Functional Assessment of Chronic Illness Therapy suite [50] 
and, more recently, for the EORTC’s QLQ-C30 [31].

By their nature, anchor-based estimates of MIDs are dependent 
on the choice of anchor and the strength of the relationship between 
the specific HRQOL domain and the anchor chosen. For example, 
using change in hemoglobin level as an anchor, Cella et al. found 
larger differences in fatigue and anemia-focused scales than in the 

total FACT-G score [30]. Furthermore, as these anchors are by their 
very nature clinically meaningful, anchor-based HRQOL differ-
ences are likely to be more meaningful to clinicians and researchers 
than to patients, thus they are CIDs. The extent to which they are 
MCIDs depends on the anchor selected and how adjacent groups 
are defined within that anchor. For example, when hemoglobin 
level was used as the anchor for the Functional Assessment of 
Chronic Illness Therapy fatigue and anemia scales, and adjacent 
groups were defined by trichotomizing hemoglobin level as <8g/dl, 
8–9.99 g/dl and 10–11 g/dl, mean differences between the adjacent 
groups were similarly small and, arguably, each was minimally 
clinically important [30]. But when performance status (PS) was 
used as an anchor, and groups were defined as 0, 1 and 2–3 (the lat-
ter being combined due to small sample sizes), the mean HRQOL 
difference between groups PS1 and PS2–3 was two-to-three-times 
larger than that between groups PS0 and PS1. Arguably, the lat-
ter difference was more likely to be an MCID, while the former 
was a CID but not an MCID. More generally, collapsing anchor 
categories owing to limitations in sample size (a relatively common 
practice) may lead to overestimation of the MID.

Other less commonly used methods
Each of the following methods is innovative and provides for the 
input of various stakeholders to the judgment of what is mini-
mally important. While they provide information-rich results, 
they are more logistically complex and/or labor intensive than 
the methods already described, which may explain why they are 
less commonly used.

Redelmeier et al. developed a method for estimating the MID 
that requires patients to judge themselves in relation to others with 
the same condition (based on between-patient differences), and 
found it produced similar results to the global transition method 
previously described (based on within-patient changes) for the 
Chronic Respiratory Questionnaire [51]. More recently, Redelmeier 
collaborated with Ringash et al. to apply this to cancer [12,13]. 
This method avoids the major problems of response shift and 
compounded measurement error of the global transition method. 

Receiver-operator curves, commonly used to determine the 
ability of a diagnostic test to detect true cases of disease (in turn 
determined by a gold-standard method), have also been used to 
determine MIDs. In this context, the HRQOL measure is consid-
ered the diagnostic test and a clinical anchor functions as the gold 
standard. The anchor distinguishes persons who are significantly 
improved  or deteriorated from persons who have not significantly 
changed. Various cut-points on the HRQOL instrument’s scale(s) 
are used to classify patients as improved or not improved, and 
the cut-point with the optimal ROC characteristics (sensitivity 
and specificity) is taken as an estimate of the MID. The ROC 
approach has been applied in two ways. Originally, the anchor was 
a clinical criterion, as illustrated by Deyo et al. [52]. Increasingly, 
the anchor is a global transition question, as illustrated by Kvam 
et al. [53] and de Vet et al. [16].

Expert opinion has also been used in two ways. In the first, 
Wyrwich and colleagues triangulated views from expert phy-
sicians, patients and the clinicians treating these patients on 
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how much change in a HRQOL measure was needed for that 
change to be considered a trivial, small, moderate or large clini-
cally important improvement or decline in asthma [54], heart 
disease [55] and chronic obstructive pulmonary disease [56]. The 
expert panels participated in complex and lengthy consensus proc-
esses about what constituted clinically important differences, and 
devised wording for global transition questions and eligibility 
criteria for the patient participants, who completed question-
naires (including global transition questions) and participated 
in interviews bimonthly for 1 year. The clinicians treating these 
patients completed baseline assessments on each patient’s health 
state and then evaluated the change in each patient’s condition 
at subsequent visits during the next year. In asthma and chronic 
obstructive pulmonary disease, the patient-perceived estimates 
were consistent with the results of previous global change-based 
MIDs but were notably lower than those derived from the expert 
panel and the managing clinicians. In heart disease, however, 
they found little consensus and concluded that MID estimates 
depended largely on the rater’s perspective and the method used. 
The authors nevertheless felt that this approach demonstrated 
the value of patient and physician perspectives and the need for 
improved dialogue and understanding in the interpretation and 
use of HRQOL results. 

King et al. used expert judgement in another way, combin-
ing it with clinical anchors and systematic review. Three clini-
cians with many years of experience managing cancer patients 
and using HRQOL outcomes in clinical research each reviewed 
71 papers that reported mean scores of the FACT-G, a cancer-
specific HRQOL measure. Blinded to the FACT-G results, they 
considered the various clinical anchors associated with FACT-G 
mean differences, predicted which dimensions of HRQOL would 
be affected and whether the effects would be trivial, small, moder-
ate or large. These size classes were defined explicitly in terms of 
clinical relevance. The experts’ judgments were then linked with 
FACT-G mean differences and inverse-variance weighted mean 
differences and ESs were calculated for each size class [47,57]. Cocks 
et al. applied a similar method to the QLQ-C30 [48]. In both 
of these studies, variations in MIDs were found across domains 
of HRQOL. 

Statistical significance, sample size, 
power & the smallest statistically 
significant difference
Yet another angle on the MID is its 
relation ship with statistical significance. It 
is often noted that the MID is informa-
tive for calculating sample sizes, as dem-
onstrated, for example, in the study by 
Cocks et al. [48]. Fayers and Machin pro-
vide a comprehensive description of sample 
size calculation for various HRQOL scale 
types and ana lysis methods [58]. In simple 
terms, sample size calculation determines 
the number of patients required to allow a 
reasonable chance (power, the complement 
of the type II error rate) of detecting a pre-

determined difference (which may be the MID) in the outcome 
variable at a given level of statistical significance (type I error or 
false-positive rate). 

The smallest (statistically) detectable difference (SDD) is the 
smallest difference that can be detected as statistically significantly 
different from zero, given nominated type I and II error rates and 
fixed sample size. It is a function of these quantities and the SD 
of scores at baseline, as described in Angst et al. (Table 1) [29]. The 
SDD may be smaller or larger than the MID. If it is larger, then 
the study is underpowered to detect the MID as statistically sig-
nificantly different from zero; the confidence interval will include 
the MID and zero. In the arthritis and rheumatism literature, the 
SDD of candidate outcome measures is sometimes estimated and 
compared with the MCID (e.g., see Angst et al. [29]).

This is the group-level decision-making research context. Here, 
the MID (or equivalently MCID) is the smallest difference that 
will convince clinicians to change their treatment practice or that 
will convince policy-makers to change their practice guidelines or 
the treatments they make publicly available on subsidized sched-
ules. If, at the planning stage, sample size has been calculated to 
detect the MID, then the study is appropriately powered to detect 
the MID, and when the data are finally in, the interpretation of the 
results will be straightforward. Problems may arise if sample size is 
based on other considerations, such as when HRQOL is a second-
ary outcome and the trial is powered on the primary end point. 
Overpowered HRQOL comparisons may arise in randomized 
trials powered for survival end points (which typically require 
larger samples than HRQOL end points), and in population -
based surveys or cohort studies, where large sample sizes are likely. 
Here, the danger is that very small HRQOL differences (clinically 
trivial) will be statistically significant.

Thus, statistical significance can only be used to interpret 
HRQOL results if the sample size was determined a priori on 
the MID. Even then, the clinical significance should be consid-
ered and discussed to provide a useful interpretation of the results 
for readers. However, Cocks et al. found that of 82 cancer rand-
omized controlled trials reporting EORTC QLQ-C30, clinical 
significance was only addressed in 38% of these [10]. Where clini-
cal significance was not addressed, reliance was usually based on 

Table 2. Eastern Cooperative Oncology Group performance status.

Grade Description 

0 Fully active, able to carry on all predisease performance without restriction

1 Restricted in physically strenuous activity but ambulatory and able to carry 
out work of a light or sedentary nature (e.g., light house work, office work)

2 Ambulatory and capable of all selfcare but unable to carry out any work 
activities. Up and about more than 50% of waking hours

3 Capable of only limited selfcare, confined to a bed or chair more than 50% 
of waking hours

4 Completely disabled. Cannot carry on any selfcare. Totally confined to a 
bed or chair

5 Dead

From [69], with credit to Eastern Cooperative Oncology Group, Robert Comis MD, Group Chair.
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statistical significance. This misuse of statistical significance is 
compounded in HRQOL studies, where the multidimensional 
nature of HRQOL leads to multiple hypothesis testing and the 
associated danger of false-positive findings [58]. 

Expert commentary & five-year view
The occurrence of ‘the MID’ and related terms in the HRQOL 
literature has approximately trebled every 5 years over the past 
20 years. Many of the recent studies are determining MIDs, either 
for the first time for a measure or again in another clinical context, 
or using MIDs to interpret the clinical significance of mean dif-
ferences or to determine the proportion of patients with clinically 
important change. This represents progress in the interpretation 
of HRQOL and PRO results in general. 

Interestingly, the term ‘MID’ (or any of the related terms in 
Table 1) was conspicuously absent from the US FDA’s final guidance 
for industry on PRO measures [59]. Instead, the term ‘responder 
definition’ was used, defined as ‘the individual patient PRO score 
change over a predetermined time period that should be interpreted 
as a treatment benefit.’ They said that it should be determined 
empirically, and went on to describe the four most commonly used 
methods for determining MIDs described in the ‘Methods used 
to determine the MID’ section, stipulating that transition ques-
tions and clinical anchors should provide the primary evidence, 
with ES and SEM as supportive evidence, as per recommendations 
for MID determination of Revicki et al. [3]. It is unclear why the 
authors avoided the term ‘MID’. They were certainly talking about 
something that closely resembles what others might call a MID, 
although with the added time dimension. 

Revicki et al.’s stance on recommended methods and the hier-
archy of evidence for MIDs [3] was also taken in the consensus 
statement of the Initiative on Methods, Measurement, and Pain 
Assessment in Clinical Trials (IMMPACT) [60], which covered 
MIDs, MCIDs and CIDs. These two guidance publications, 
both published in 2008, reflect current consensus on methods 
and therefore probably indicate future trends, at least for the 
next 5 years: the methods described in the ‘Methods’ section are 
likely to remain the most widely used, alone and in combination. 
Expert opinion may also be enlisted to quantify a range of CIDs 
beyond the MID, following the methods such as those pioneered 
by Wyrwich and colleagues [54–56], and King and colleagues [47,57]. 

In addition, it is likely that a plethora of MID estimates will 
appear in the coming years. While it may be tempting to adopt 
a single published MID prima facie, we need to be mindful that 
it is just an estimate, as prone to sampling variation as any other, 
and influenced by the method used, the patient population, the 
clinical context and perspective [2,3]. As Ware and Keller sagely 
observed in 1996, interpretability is not established by a single 
psychometric maneuver; rather, it develops gradually as a body of 
evidence accumulates with repeated experience from a variety of 
perspectives [61]. Simple rules of thumb for interpreting HRQOL 
measures are appealing, but should be used judiciously. Ringash 
et al. provide a good example of the balance required. After report-
ing MID estimates for different domains, with 95% confidence 
intervals, they quite reasonably simplified these to: “One rule of 

thumb for interpreting a difference in QOL scores is a bench-
mark of about 10% of the instrument range”, adding the caveat, 
“Patients appear to be more sensitive to favorable differences, so 
an improvement of 5% may be meaningful” [13]. In summariz-
ing our results for the FACT-G, we heeded the advice of Guyatt 
et al. to avoid misleading oversimplifications [62]. As we believed 
that interpretation guidelines for HRQOL scales require some 
flexibility to accommodate different patient groups and clinical 
circumstances, we summarized our results for each size class and 
domain as probable ranges. Furthermore, the degree of variation 
of component estimates within size classes in our meta-ana lysis 
highlighted the limitations of individual studies for deriving gen-
eral interpretation guidelines. In addition, rather than focus on 
the MID, we accommodated the possibility that in some circum-
stances, the MID may be of a moderate absolute size, while in 
others it may be relatively small. 

As estimates of MIDs emerge from individual studies, we need to 
consolidate them into a growing store of knowledge. Who should 
do this, and how should it be done? Some widely used instru-
ments are managed by large organizations, such as the EORTC’s 
Quality of Life Group and Department (for the QLQ-C30 and its 
modules) and QualityMetric (for the SF-36 and other measures). 
These are the obvious entities to take on this responsibility, prefer-
ably in the form of continuously updated interpretation guidelines. 
Individual researchers, or consortia such as IMMPACT [60], may 
have the interest and means to prepare and update reviews of avail-
able evidence about MIDs, and present them with accompanying 
text that explains to less expert readers the suggested use and cave-
ats of MIDs within broader interpretation guidelines that empha-
size the importance of context. Different MID estimates may be 
graphed to visually depict the range of estimates, with informal 
weighting and synthesis, as illustrated by Revicki et al. [3], or by 
meta-ana lysis, as illustrated by King et al. [47,57] and Cocks et al. [48] 
While such guidelines will lack the immediate appeal of a general 
rule-of-thumb, they will encourage a more sophisticated practice in 
the interpretation of HRQOL data, as recently recommended [2,3].

Part of the sophistication that we as a research community 
should aspire to is the matching of MIDs to clinical contexts and 
treatment decisions, as emphasized by various authors [2,3,59,63,64]. 
In reviewing medical product development to labeling claims, the 
FDA will “evaluate an instrument’s responder definition in the 
context of each specific clinical trial” [59]. Wyrwich et al. provide a 
good example of context-specific interpretation that firstly involves 
the determination of thresholds based on treatment satisfaction 
questions and then the determination of the doses of desvenlafax-
ine that provide the degree of symptom relief considered impor-
tant by menopausal women, as defined by the satisfaction thresh-
olds [65]. Yet the MID history demonstrates that simple messages 
tend to resonate and propagate through the research literature and 
practice. Do time-poor researchers really want to acknowledge 
that there is no universal MID, that ‘the MID’ does not exist? As 
de Vet et al. said, “A balance needs to be struck between the prac-
ticality of a single MIC [sic] value and the validity of a range of 
MIC [sic] values” [16]. The point of minimal important difference 
is indeed elusive.

A point of minimal important difference
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Abstract

Objective: The objective of this review is to summarize recommendations on methods for evaluating responsiveness and minimal
important difference (MID) for patient-reported outcome (PRO) measures.

Study Design and Setting: We review, summarize, and integrate information on issues and methods for evaluating responsiveness and
determining MID estimates for PRO measures. Recommendations are made on best-practice methods for evaluating responsiveness and
MID.

Results: The MID for a PRO instrument is not an immutable characteristic, but may vary by population and context, and no one MID
may be valid for all study applications. MID estimates should be based on multiple approaches and triangulation of methods. Anchor-based
methods applying various relevant patient-rated, clinician-rated, and disease-specific variables provide primary and meaningful estimates of
an instrument’s MID. Results for the PRO measures from clinical trials can also provide insight into observed effects based on treatment
comparisons and should be used to help determine MID. Distribution-based methods can support estimates from anchor-based approaches
and can be used in situations where anchor-based estimates are unavailable.

Conclusion: We recommend that the MID is based primarily on relevant patient-based and clinical anchors, with clinical trial expe-
rience used to further inform understanding of MID. � 2008 Elsevier Inc. All rights reserved.

Keywords: Patient-reported outcomes; Health-related quality of life; Minimal important differences; Clinical significance; Anchor-based methods; Distribution-

based methods
1. Introduction

Patient-reported outcomes (PROs) are frequently incor-
porated in clinical trials comparing health interventions
for chronic diseases. These PROs include measures of
health-related quality of life (HRQL), symptoms, and treat-
ment satisfaction. PROs provide the patient’s perspective
and help us understand the effects of disease and treatment
on symptoms, functioning, and other outcomes [1e3]. For
many chronic diseases, PROs represent one of the most im-
portant health outcomes for evaluating the effectiveness of
treatments and changes in disease trajectory. As far back as
Hippocrates, listening to the patient has been considered an

* Corresponding author. Tel.: þ301-654-9729; fax: þ301-654-9864.

E-mail address: dennis.revicki@unitedbiosource.com (D. Revicki).

0895-4356/08/$ e see front matter � 2008 Elsevier Inc. All rights reserved.
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integral part of medical science [4]. Therefore, the patient’s
perspective of her health is integral to understanding health
outcomes. The application of relevant and psychometrically
sound PROs in clinical trials assists patients, their family
members, and clinicians in understanding the comprehen-
sive impact of treatment on patient symptoms, functioning,
treatment preferences, and general well being.

To be useful in clinical trials evaluating new health inter-
ventions, PROs, similar to other health outcomes, must
have acceptable reliability and validity [1,2,5,6]. Respon-
siveness is an aspect of construct validity [7] and is deter-
mined by evaluating the relationship between changes in
clinical and patient-based endpoints and changes in the
PRO scores over time, or based on the application of a treat-
ment of known and demonstrated efficacy [2,5,8]. Respon-
siveness can be evaluated based on observational studies or
in clinical trials. Evidence supporting responsiveness and
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- Recommend that the minimal important difference
(MID) be based primarily on appropriate patient-
based and clinical anchors that are correlated at
>0.30 with the patient-reported outcome (PRO),
with clinical trial experience used to further inform
understanding of MID.

- MID may vary by population and context, and thus
a single MID may be insufficient for all study appli-
cations involving a PRO instrument.

- Estimation of MID for a specific PRO measure
should be based on multiple approaches and triangu-
lation of methods.

- Various methods for estimating MIDs often con-
verge, and generalizability of MID estimates for
similar applications is supported.

- Recommend basing the final selection of MID
values on systematic review and evaluation process
such as a modified Delphi method.

for interpreting PRO results is critical for clinical trial set-
tings. Information on the interpretation of changes or differ-
ences in PRO scores is based on the minimal important
difference (MID). Demonstrating a MID is also important
evidence for achieving successful PRO claims through reg-
ulatory agencies [9,10]. Nonetheless, virtually all instru-
ments found to differentiate among clinically distinct
groups are also found to be responsive to change.

Although responsiveness and interpretation of PRO
measures have been discussed for the past 15 years or more
[2,5,7,11e29], recommendations about the best approach
for evaluating responsiveness and determining MIDs for
PRO instruments are still needed. For example, the FDA re-
quested further information and guidance on methods for
determining responsiveness and MID [9]. Although there
is an evolving consensus as to the best approach to evaluat-
ing responsiveness and MID [25,26,29], there is no clear
statement about the recommended methods and about
important issues underlying responsiveness and MID.

This report focuses on issues and recommendations for
evaluating responsiveness and MID for PRO measures in
chronic disease. These issues are especially germane given
that for most chronic diseases cure is not feasible, and that
the main objective of treatment is to maintain or improve
patient functioning and well being. The remainder of this
report will cover (1) conceptual issues and definitions; (2)
methods for evaluating responsiveness and MID; (3) rec-
ommended decision criteria for determining MID; and (4)
summary and conclusions. We will illustrate methods and
concepts using published health outcomes literature.
2. Interpretation of PROs: conceptual issues and
definitions

PROs require the patient to assign a response to ques-
tions (or statements) about their perceptions or activities,
such as symptoms, capabilities, or performance of roles
or responsibilities. These responses are typically combined
in some way to create summary scores that can be used to
measure concepts such as physical, psychological, or social
functioning and well being, or symptom burden or severity.
Symptoms can be rated based on frequency, severity, dura-
tion, degree of bother, or impact on patient activities. Dem-
onstrating the ability to detect responsiveness to meaningful
change is necessary but not sufficient for estimating the
smallest change in score that can be regarded as important.
This amount of change score has been referred to as the
MID, and when connected to clinical anchors, sometimes
as the minimal clinically important difference (MCID). Re-
sponsiveness represents the instrument’s ability to detect
changes whereas the MID denotes the smallest score or
change in score that would likely be important from the
patient’s or clinician’s perspective.

Because responsiveness and MID depend on population
and contextual characteristics, there is not necessarily a sin-
gle MID value for a PRO instrument across all applications
and patient samples. There is often a range in MID esti-
mates that varies across patient population and clinical
study context.

The MID has been defined as the smallest difference in
scores of a PRO measure that is perceived by patients as
beneficial or harmful, and which would lead the clinician
to consider a change in treatment [8,22]. A number of
anchor-based and distribution-based methods have been
used to determine the MID for PRO measures [22,23,25].
However, the current situation for determining the MID is
fluid and evolving, and there is no clear consensus as to
the recommended, best-practice approach for determining
the MID [22]. Some have recommended to estimate the
MID based on several anchor-based methods, with relevant
clinical or patient-based indicators, and to examine various
distribution-based estimates (i.e., effect size, standardized
response mean, standard error of measurement [SEM]) as
supportive information, and then to triangulate on a single
value or small range of values for the MID [28e31]. Sim-
ilar to virtually every measure used in medicine, all PRO
assessments include some measurement error. The amount
of error in most well-developed PRO instruments is similar
to or less than what is observed in most standard clinical
measures [32]. One needs confidence that observed changes
in scores over time with treatment are not primarily attrib-
utable to error. Put another way, instrument reliability helps
ensure that observed differences between treatment groups
exceed what one might expect based upon measurement
error alone [21,32,33]. Confidence in a specific MID value
evolves over time and is confirmed by additional research
evidence.
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2.1. Minimal versus meaningful differences

The idea of a MID came about in the literature some-
what indirectly. In efforts to evaluate an asthma quality of
life questionnaire, Jaeschke et al. [11,34] attempted to esti-
mate how much of a difference in scores would result in
some change in clinical management that is to be consid-
ered clinically meaningful. They ‘‘developed an approach
to elucidating the significance of changes in score in quality
of life instruments by comparing them to global ratings of
change. Using this approach (they) established a plausible
range within which the minimal clinically important differ-
ence (MCID) falls’’ [11]. It is important to note that
Jaeschke did not define an MCID as much as indicating that
the technique they used was a reasonable approach to pro-
duce an estimate of the interval within which an MCID
falls. They concluded that such an approach provided sup-
port for an estimate for a clinically meaningful difference
that could be applied to both groups and individual patients.
They, however, did not claim to actually derive a truly
‘‘minimal’’ difference estimate.

More recently, Sloan proposed a distribution-based
method (the empirical rule effect size or ERES method)
from a perspective of finding an effect size that was non-
ignorable [35,36]. Sloan noted that many of the competing
methods seemed to converge into the same general area in
terms of proportion of standard deviation (SD) of the PRO
instrument under study [37,38]. The MCID derived by
Jaeschke et al. [11,34], for example, was precisely equal
to the ½SD estimate produced via the ERES method. Fur-
ther data by Norman et al. [24] seemed to confirm this hy-
pothesis that ½SD could indeed be a minimally important
difference in some circumstances. Sloan was not searching
for a minimum but was instead looking for a conservative
estimate for a clinically meaningful difference (i.e., an ‘‘ob-
viously’’ important difference). Recent work has indicated
that there are situations where a difference smaller than
½SD may be meaningful [27,36]. Evidence supporting
any MID is needed to justify such estimates, and sensitivity
analysis using multiple approaches is recommended wher-
ever possible. Where no such evidence is available, the
½SD estimate may be a reasonable place to start as a mean-
ingful difference.

The idea of finding an estimate of the ‘‘minimum’’ im-
portant difference is at once intuitively appealing and math-
ematically challenging. Some have proposed alternative
terminology (summarized in Sloan et al. [36]), but the no-
menclature is still inconsistent. Can we ever get to a true
minimum? It is more reasonable to assume that we can
get to a consensus on what is meaningful for practical pur-
poses and use this as a benchmark. Determining when
a minimum has been achieved is harder to gauge and re-
quires greater precision. Thus, the MID may only be useful
to sort cases as improved or not (or as worsened or not),
with the substantial benefit judged based on a sizable in-
crease in the proportion of improved cases (or sizable
decrease in the number of declined cases) observed by
treatment group.

3. Methods of evaluating responsiveness and clinical
significance

Longitudinal studies are needed to determine whether
a PRO instrument is responsive to changes or differences.
These studies may be randomized clinical trials comparing
treatments of known efficacy or observational studies
where patients are treated with usual medical care and fol-
lowed over relevant periods of time. For clinical trial de-
signs, there needs to be some evidence that the treatment
is effective and that the expected changes in clinical status
are linked to expected changes in the PRO measure. Careful
attention to selecting treatments for clinical trials will atten-
uate circumstances where the researcher may falsely con-
clude that the PRO is not response, because the PRO and
clinical endpoints are not associated with each other. To as-
sess responsiveness, some criterion is needed to identify
whether patients have changed (either improved or wors-
ened) over time. These criteria, or anchors, may be clinical
endpoints, patient-rated global improvement, change in
other PRO measures, or some combination of clinical and
patient-based outcomes. In addition to the anchor-based ap-
proaches, responsiveness and clinical significance can be
informed by previous work using distribution-based
methods and through systematic reviews of clinical trials.

3.1. Anchor-based methods

The anchor-based approaches use an external indicator,
either clinical or patient-based, to assign subjects into sev-
eral groupings reflecting no change, small positive changes,
large positive changes, small negative changes, or large
negative changes in clinical or health status. The anchors
can be clinical (i.e., laboratory measures, physiological
measures, and clinician ratings) or patient based, such as
global ratings of change or actual changes in PRO measures
that have demonstrated MID in the target patient popula-
tion. It is strongly recommended to use multiple indepen-
dent anchors and to examine and confirm responsiveness
across multiple samples [22,25,28,29,39,40].

Selecting anchors should be based on criteria of rele-
vance for the disease indication, clinical acceptance, and
validity and evidence that the anchors have some relation-
ship with the PRO measure. The best anchors for estimating
the MIDdwhether retrospective measure of change,
knowledge about the course of health over time, or clinical
parametersdare ones that identify those who have changed
to a small but meaningful degree. Including individuals
who change beyond a small but meaningful degree risks
over-estimating the MID. It is important to identify the sub-
set of people who have experienced minimal change. Those
patients who have changed by a minimal amount have been
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identified by asking study participants at follow-up to re-
port how much they changed since baseline of a study using
a multiple categorical response scale. People who reported
either getting a little better or a little worse constitute the
minimal change subgroup. The change in PRO measures
reported by this subgroup is the estimate of the MID as per-
ceived by the patient. One can decide to examine change
for those getting worse versus getting better separately or
pool them together after accounting for the difference in
the direction of change.

Retrospective self-reports (such as health transition ques-
tions) are known to be subject to recall bias [41]. When ret-
rospective change items are used as anchors, it is useful to
determine if they reflect the baseline (pretest) and present
(posttest) status equally. In theory, retrospective change
items should correlate positively with the posttest and have
a negative correlation of equal magnitude with the pretest as
illustrated in the following formulas: r(x, y� x) 5 r(x,y) and
r( y, y� x) 5 r( y,�x) 5�r(x,y), where r (., .) is the correla-
tion, x is the pretest, and y is the posttest. In reality, retro-
spective self-reports tend to correlate more strongly with
the posttest than they do with the pretest because current sta-
tus unduly influences the retrospective perception of change.
For example, Walters and Brazier [42] found moderate cor-
relations (mean 0.45, range: 0.18e0.57) between responses
to a retrospective measure of global change and the SF-6D at
follow-up across nine studies. Correlations with initial as-
sessments were systematically lower (mean 0.22, range:
0.01e0.41). Thus, these correlations should be interpreted
with flexibility and allowance for lack of equality.

For a clinical parameter, it is also necessary to establish
the amount of change on the anchor that is a reasonable in-
dicator of minimal change. Estimating the MID requires
agreement about what constitutes a minimal change in
the anchor. Kosinski et al. [39] defined minimal improve-
ment on their clinical measures as 1%e20% improvement
in the number of swollen and tender joints in a study of pa-
tients with rheumatoid arthritis. Although this may be a rea-
sonable threshold, other investigators might argue for
another threshold (e.g., O10%; O20% improvement).
Any anchor that is chosen should have a ‘‘nontrivial’’ asso-
ciation with change in the PRO measure. If the correlation
between the anchor and PRO change is zero, then the an-
chor is not useful for establishing the MID. While a nontriv-
ial correlation is important, a clinical anchor cannot ‘‘hope
to capture the richness and variation of the construct of
HRQL’’ [17]. Using Cohen’s [43] rules of thumb, we rec-
ommend 0.30e0.35 as a correlation threshold to define
an acceptable association between an anchor and a PRO
change score, although alternative thresholds may be ac-
ceptable in the presence of supplementary information.

The variety of possible anchors and uncertainty in the an-
chor cut-point that defines a minimal difference make a sin-
gle estimate of MID problematic. Using the retrospective
report anchor as an example, the recall item might refer glob-
ally to change in ‘‘health,’’ ‘‘health-related quality of life,’’
or ‘‘quality of life.’’ Moreover, the anchor might be worded
more specifically such as ‘‘physical functioning,’’ ‘‘pain,’’
etc. The choice of words can lead to variability in the perfor-
mance of the anchor. Any specific anchor may be more or
less appropriate for different PRO domains. For example,
an energy/fatigue scale might be expected to change more
than a pain scale in response to change in hematocrit [44].

There also needs to be an understanding of the trajec-
tory of health outcomes in the target disease to evaluate re-
sponsiveness. For example, do most patients improve over
time with treatment, as with seasonal allergic rhinitis, or as
in many chronic diseases (e.g., COPD, arthritis, etc.), is the
expected trajectory one of maintenance or varying levels
of deterioration in health status over time, even with treat-
ment? Other factors that can lead to variation in the esti-
mation of the MID include whether the people being
evaluated are high or low on the measure at baseline,
whether they improve or decline in HRQL over time,
and whether they have similar demographic, clinical, and
other characteristics [18].

Once groups of patients are identified as improving,
worsening, or remaining stable based on several relevant
external anchors, several data analyses and indicators can
be used to examine responsiveness. First, analysis of vari-
ance or covariance procedures can be performed comparing
differences in mean baseline to endpoint changes in the
PRO scores across the meaningful change groups (i.e., sta-
ble versus small improvement, stable versus moderate im-
provement, etc.). Second, responsiveness to change is
frequently evaluated using different indicators [5,33], such
as the effect size (ES) [45], standard response mean (SRM)
[46], and responsiveness statistic (RS) [8].

3.2. Previous clinical trial experience

As the medical literature on PROs applied in clinical tri-
als increases [47], it is increasingly possible to understand
responsiveness and MID for different PRO instruments
based on demonstrated differences between active and pla-
cebo treatments or between two or more active treatments
in clinical trials. Systematic reviews of the clinical trial lit-
erature can therefore be used to determine clinical signifi-
cance. For example, Niebauer et al. [48] in a systematic
review found consistent evidence that omalizumab resulted
in a 0.30 point improvement (i.e., 0.30 effect size) in
asthma quality of life questionnaire scores when used as
add-on therapy in moderate to severe asthma. There are ob-
servations that the MID determined through anchor-based
methods seen in observational, psychometric evaluation
studies may differ from MIDs seen in randomized clinical
trials (D. Patrick, personal communication, February 23,
2006). As evidence accumulates in clinical trials, the ob-
served changes or difference in PRO measures based on ef-
fective treatments provides a rich and valuable source of
data on responsiveness and clinical significance. For exam-
ple, Jones [49] summarized the clinical trial experience for



106 D. Revicki et al. / Journal of Clinical Epidemiology 61 (2008) 102e109
the St. Georges Respiratory Questionnaire (SGRQ) in the
chronic obstructive pulmonary disease literature. He found
that across eight different studies, the recommended MID
for the SGRQ total score was approximately 4 points
(i.e., 0.32 effect size).

Therefore, it is recommended that the previous clinical
trial literature for the targeted indication be reviewed and
synthesized to identify evidence on responsiveness and
MID for the selected PRO instruments. These PRO data pro-
vide an excellent resource for understanding the application
and performance of PRO measures in the clinical trial envi-
ronment and can be used to further support the evidence
base on responsiveness and MID for interpreting PRO data.

3.3. Distribution-based methods

Distribution-based methods convey a notion that a MID
can be estimated based on the distribution of observed
scores in a relevant sample. Guyatt et al. [22] provide con-
cise and complete exposition of the various distributional
methods. Some have criticized distribution-based methods
because they are anchor free (i.e., ‘‘meaning-free’’). Still
others have expressed concern over accepting a ‘‘purely’’
statistical argument to support the choice of a MID, which
is interesting when statistical theory underlies virtually all
clinical investigation [50].

Some researchers have suggested that the ½SD estimate
[24] or that the SEM [51,52] may approximate a MID for
some PRO instruments. Although this magnitude of change
is certainly clinically significant and meaningful, it is not
necessarily minimal. Empirical evidence from previous
studies, physiological arguments, and statistical theory
shows a tendency to converge to the ½SD criteria as being
meaningful to patients [40]. Although different distribu-
tion-based indicators demonstrate that change has occurred
and provide some insight as to whether the change (respon-
siveness) is small or large, the indices do not necessarily in-
form as to whether the observed change is MID. To
determine MID, it is necessary to get information as to
whether the observed change is important from the patient’s
or clinician’s perspective [40]. MIDs have been observed,
however, to be as small as 0.25 to 0.33 ES (or SD units)
[27,29].

The distribution-based indices provide no direct infor-
mation about the MID. They are simply a way of express-
ing the observed change in a standardized metric. This
makes it possible to compare change observed for measures
that have a different raw metric and the degree of deviation
(individual and group level) within the sample. ES esti-
mates can be compared to Cohen’s guidelines about the
magnitude, but anchor-based methods are the only way to
estimate the MID directly. The SEM has been proposed
as a method of relevance to MID estimation. This sugges-
tion is based on anecdotal observations that the SEM was
approximately equal to the estimated MID [51]. Norman
et al. [24] note that 1 SEM is approximately the same as
a 0.5 difference on a seven-point scale and 1 SEM is ap-
proximately ½SD when the reliability is 0.75. But why
should 1 SEM have anything to do with the MID? The
SEM measurement is estimated by the product of the SD
and the square root of 1-reliability of a measure. The
SEM is used to set the confidence interval (CI) around an
individual score, that is, the observed score plus or minus
1.96 SEMs constitutes the 95% CI. In fact, the reliable
change index proposed earlier by Jacobson and Truax
[12] is based on defining change using the statistical con-
vention of exceeding 2 standard errors.

Distribution-based methods are most applicable when
the goal of estimating a clinically meaningful difference
does not have a heavy reliance on the estimate needing to
be minimal. There is a concern about the use of a conserva-
tive estimate for MID as it may require setting a criteria for
success beyond what is achievable for a given treatment.
Therefore, we recommend that the distribution-based mea-
sures are used as supportive information for MID estimates
from different anchor-based approaches and systematic
reviews of the clinical trial literature.

3.4. Determining the MID for PRO instruments

For interpreting differences or changes in PRO instru-
ments, information needs to be provided as to whether
the changes seen in the scores are important from either
the patient’s or clinician’s perspective. The clinical mean-
ingfulness of the observed change is based on that change
perceived as minimally important and as beneficial or
harmful from the patient’s viewpoint. It is recommended
that the patient’s perspective be given the most weight, be-
cause these are PROs, although the clinician’s perspective
is considered important as well. The MID is best estimated
using multiple anchors with the same external criteria used
to evaluate responsiveness of the PRO measure. However,
there are differences in how these data are used and com-
pared to determine MID. Because the focus is on determin-
ing the MID, it is necessary to identify the smallest
difference or change that is important to the patient.

In many cases, global assessments of change in health or
clinical status are used to categorize patients into groups
that reflect, based on their own reports, different amounts
of change in the construct of interest. Most often the
MID is determined as the change observed in the small im-
provement group, as long as the small improvement group
demonstrates changes that are larger than the stable group.
If the changes are similar, there is uncertainty about the
group definition, change in the PRO measures, and the
MID. There are cases where there is some variation ob-
served even among the stable group, in these cases it is in-
formative to examine the difference in mean baseline to
endpoint change scores between the stable group and the
small improvement (or worsening) group.

Note that there is evidence that there is asymmetry in
worsening and improvement in PROs depending on the
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specific disease [20,27]. Clinician global assessments of
change in clinical status or evaluations of clinical severity,
clinical response criteria (i.e., American College of Rheu-
matology [ACR] response criteria), or other indicators
can be used to determine MID. For these clinical anchors,
it will be necessary to identify, based on previous research
or clinical consensus, what a small and clinically meaning-
ful effect may be based on these measures. For example, in
rheumatoid arthritis, the differences between groups of sta-
ble patients and those experiencing a 20% ACR response
can be used to determine the MID of a PRO score. If mul-
tiple anchors are used, there will be several different esti-
mates of MID derived corresponding to these different
anchors, and the result will be a range of MID estimates
for the targeted PRO instrument.

4. Recommended decision criteria for determining
MID

The application of multiple methods to determine the
MID for a PRO instrument in a specific patient population
will almost always result in a range of values for the MID.
This is the essence of triangulation, that is, examining mul-
tiple values from different approaches and hopefully con-
verging on a small range of values (or one single value).
It is recommended that the different MID estimates be
graphed to visually depict the range of estimates. Figure 1
provides a summary of MID estimates from a study by Yost
et al. [27]. To identify a single MID value (or narrow range
of MID values), it is recommended that the anchor-based
estimates be assigned the most weight, and experience from
clinical trials be used to further support and perhaps further
narrow the range of values. Interpretation of the MID from
different anchors should also take into account the proxim-
ity of the anchor to the target PRO measure, that is, assign
more importance to MIDs generated from more closely
linked concepts.

A systematic consensus process involving several clini-
cians and health outcome researchers is recommended
and can be completed, based on Delphi methods, to arrive
at a single MID value, or at least a narrower range of
values. There is no consensus as to how much data are
needed as supportive evidence for the MID of a PRO instru-
ment. Clearly, the more data and evidence the better, but
a single, generalizable study with multiple patient-based
and clinical anchors may be sufficient. As with other as-
pects of construct validity, responsiveness and the MID
value are confirmed based on accumulating evidence from
multiple studies and, with additional data, we can be more
confident in the MID value. It would be rather unusual for
a single MID to be appropriate for all applications and
across all patient populations. For example, the MID de-
rived for an asthma-specific quality of life measure in mild
to moderate asthma patients may not be generalizable to
clinical trials comparing an add-on treatment for patients
with moderate to severe asthma [48].

5. Summary and conclusions

For PRO endpoint data to be accepted as evidence of
treatment efficacy there must be evidence documenting the
instrument’s conceptual framework, content validity, and
psychometric qualities. For responsiveness, it is necessary
to demonstrate that the PRO scores are sensitive to
actual changes in health status. Although demonstrating
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responsiveness is a key component to establishing an instru-
ment’s construct validity, it is also important to determine
the MID to assist in interpreting statistically significant
PRO results in clinical trials. In addition, the MID for
a PRO instrument that is specified as a primary or important
secondary endpoint is clearly useful for calculating statisti-
cal power and for determining sample sizes for clinical tri-
als. The MID may vary by population and context, and no
one MID may be valid for all study applications involving
a PRO instrument. Responsiveness and MID must be dem-
onstrated and documented for the particular study
population.

The estimation of MID for a specific PRO measure
should be based on multiple approaches [22,40] and trian-
gulation of methods. Anchor-based methods applying
various relevant patient-rated, clinician-rated, and disease-
specific variables provide primary and meaningful esti-
mates of an instrument’s MID. Previous results, including
the PRO measures, from clinical trials can also provide in-
sight into observed effects based on treatment comparisons,
and these data should be used to help determine MID. Dis-
tribution-based methods can support and help interpret es-
timates from anchor-based approaches and can be used in
situations where anchor-based estimates are unavailable.
We recommend that the MID be based primarily on rele-
vant patient-based and clinical anchors, with clinical trial
experience used to further inform understanding of MID.

Multiple approaches to estimating the MID will produce
a range of different values, and decision guidance is needed
to select a single value or narrow range of MID values.
Based on examination of the resultant MID estimates, it
is often possible to select a narrow range of MID estimates.
When this is difficult or there is some uncertainty about
which MID may be best, we recommend basing the final
selection of MID values on some systematic review and
evaluation process such as a modified Delphi method.

The MID for a PRO instrument is not an immutable
characteristic; it may vary across populations and treat-
ments. Incremental changes in the PRO measure may be
influenced by disease severity and the treatment context.
Continuing experience with the PRO instrument in different
population contexts and clinical trial situations will inform
the understanding of MID for the instrument. As with con-
struct validity, accumulating evidence across multiple stud-
ies will help clinicians, and health outcomes researchers
gain confidence in interpreting important differences for
the PRO measure.

Selecting a MID estimate for clinical trial planning or
for interpretation of PRO endpoint findings should be based
on the existing knowledge on MID for the specific PRO in-
strument. There needs to be a clear rationale for the selec-
tion of the MID value especially in situations where there
may be range of MID estimates for the instrument. It is best
to select the value based on clinically relevant anchors that
are proximal to the concept(s) measured by the PRO instru-
ment, and based on the understanding of the disease area
and patient population. For interpreting PRO results from
a clinical trial, the proposed MID value should be identified
a priori in the PRO statistical analysis plan. The rationale
for selecting the MID value for a study should be clear
and straightforward based on the existing evidence. If there
is uncertainty about this value, additional supportive re-
search may be needed to strengthen the evidence base.

PRO measures provide the patient’s perspective on the
impact of disease and treatment. These health outcomes al-
low for a more comprehensive evaluation of a medical in-
tervention and require evidence on sound psychometric
characteristics, including responsiveness and interpretation
guidelines. MID estimates, if based on systematic research
and relevant anchors, provide the basis for interpreting clin-
ical trial results and help regulatory agencies, clinicians,
and patients understand the effects of treatment of symp-
toms, and patient functioning and well being.
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Beyond the FDA PRO Guidance: Steps toward Integrating Meaningful
Patient-Reported Outcomes into Regulatory Trials and US Drug Labels
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When sitting with a patient—or as a patient—deciding whether to
start a treatment, often the first question asked is, “how will it
make me feel” or “how have others like me felt.” Yet this informa-
tion is conspicuously absent from most US drug labels and pub-
lished results of regulatory clinical trials.

The guiding principle here is that the patient perspective,
which is usually best captured via a patient-reported outcome
(PRO) measure, is always relevant and should be assessed in all
pivotal clinical trials unless the impact of a product on the patient
experience is already well known. Even if a product is expected to
have little or no impact on how a patient feels, substantiating that
expectation with data is informative to decision makers. Patient-
reported information may reflect symptomatic benefits or symp-
tomatic toxicities of a product or may demonstrate impact on the
overall patient experience measured as health-related quality of
life (HRQOL). Arguably, not including such information in a trial or
label represents an omission that results in decision makers hav-
ing incomplete information to balance risks with benefits.

Why is this information so often missing from labels? Is it that
sponsors simply do not measure patients’ symptoms or HRQOL?
Or perhaps sponsors do collect this information but the Food and
Drug Administration (FDA) feels their approaches are method-
ologically inadequate to merit inclusion in labels? Or maybe it is
overly challenging or infeasible to collect and analyze patient re-
ports compared with survival-based or surrogate end points.

An informative new article in the current issue of Value in Health
[1] provides descriptive data suggesting that all the above reasons
may contribute, but, as described below, are surmountable.

Current status: The sponsor

While industry sponsors do include PRO measures in many stud-
ies, these are often generic tools used to enable economic analyses
by European regulators or to explore HRQOL and nonspecific
symptoms. Outcomes and measures are frequently selected late
in a development cycle when it is too late to conduct qualitative
work to establish which outcomes are most important in the tar-
get population, or to assess how measures perform. Statistical
power is rarely reserved for PRO analyses in pivotal trials. A dis-
connect between clinical investigators and PRO experts lies within
most companies; this limits the possibility that PROs will be prom-
inent in a study design. PRO experts tend to be associated more
closely with postmarketing research units than with preapproval
clinical development teams, and therefore PROs are more fre-
quently integrated into observational research following approval
to help guide marketing strategy. But this information often is not
published or is unavailable to regulators, patients, clinicians, or
Source of financial support: The authors have no other financial rel
payers. Moreover, after a product is approved or labeled, it is gen-
erally too late to conduct informative comparative research.

Current status: The FDA

The FDA plays a gatekeeper role to ensure that poor quality infor-
mation is not used as the basis of approval or labeling. Historically,
many patient questionnaires were not well developed and gener-
ated untrustworthy data. The FDA produced a PRO Guidance (draft
2006; final 2009) that was a major advancement toward establish-
ing methodological standards for developing and using PRO mea-
sures [2]. But the science of PRO measurement and the community
of experts in this field have advanced substantially over the past
decade. There have been critiques from some members of this
community that overly stringent application of Guidance princi-
ples by the FDA has hindered rather than promoted inclusion of
PROs in labels. The article by DeMuro et al. [1] in this issue of Value
in Health reports that 25% of labels since 2006 include PRO end
points. It is debatable whether this represents a triumph or failure
of the Guidance or of the movement toward making drug labels
more patient-centered. It can be spun either way, although the
article’s authors suggest that 25% is a small number given the 50%
of drug approval packages that include PRO end points. But the
more salient questions here are whether the FDA is appropriately
critiquing current uses of PROs, whether it is feasible for sponsors
to meet FDA standards in most cases, and whether the right PROs
are being integrated into the right studies. The article substanti-
ates what many sponsors and the FDA have anecdotally pointed
out: that there is still quite a bit of heterogeneity in how PRO end
points are designed by sponsors and in how they are considered
across and within FDA review divisions.

Moving forward: The sponsor role

So where are we to go from here? Below (and summarized in Table
) is a proposed path forward for sponsors:

Every drug development program should consider early on how
nformation elicited from patients could be informative to deci-
ion makers who will ultimately use, prescribe, or pay for a prod-
ct. This includes assessment of symptoms that may be alleviated
y a product, symptomatic side effects, and changes in overall
RQOL or health state. An underlying fundamental change in cul-

ure is necessary, in which the value and feasibility of including
ROs is understood by clinical investigators and leadership.
perationalization involves the following:
ationships to disclose.
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● As soon as the activity of a product in a particular target pop-
ulation is identified, work should begin to see what symptoms
are important in patients representing that population (unless
already well known). A small number of one-on-one inter-
views, focus groups, or multisymptom screening surveys in
untreated patients plus a literature review can quickly identify
whether there are specific symptoms or functional impair-
ments of importance. Early information can be gathered to ex-
plore whether the treatment alleviates any of the baseline
symptoms and whether there are symptomatic toxicities asso-
ciated with the treatment. These become the PROs of interest.

● Next, measures must be identified or developed to assess these
PROs. Again, the earlier the better in a program. This is where
the FDA Guidance has raised the bar a bit, but it is not insur-
mountable by any means. The most important step is to ensure
that measures being used are considered meaningful in the
target population, which can be done through interviews in a
small number of patients [3]. Translations should be consid-
ered early if an ultimate multinational study is foreseen, and a
number of companies specialize in translating PRO tools effi-
ciently and inexpensively in keeping with established stan-
dards [4]. Early engagement of FDA reviewers to ensure that a
plan is consistent with FDA expectations is highly advisable.

● PRO measures can be particularly informative in dose finding
and should be considered for use to ensure that there are not
excessive side effects from the patient perspective—an ele-
ment that is frequently ignored in drug development, leading
to potential selection of inappropriately high doses (which
real-world patients may ultimately not wish to endure).

● PRO measures are useful and should be considered
in phase 3 trials to 1) demonstrate comparative benefits or
comparative tolerability from the patient perspective; 2) en-
hance progression-free survival end points and surrogate end
points to substantiate that a product impacts how a patient
feels or functions; and 3) screen for symptomatic adverse
events from the patient perspective (notably, patients better
detect baseline symptoms than staff, and so when symptoms
are detected during a study it is more clear via PROs whether
they were preexisting) [5]. Again, it is as useful to decision mak-
ers to know that there is no effect on symptoms as to know that
there is, and so PRO data are always informative. PRO end
points should be included as primary or secondary end points
with adequate statistical power reserved for them. Measures to

Table 1 – Recommendations for industry sponsors and for
patient-reported outcome (PRO) end points in pivotal trials
rigor.

Recommendations for sponsors

1. Create ongoing relationships between clinical development
teams and internal or external PRO experts.

2. Evaluate potential value of PROs in every clinical development
program, starting during early-phase research. Consider how
PROs would inform decision makers including patients,
clinicians, regulators, and payers.

3. Engage FDA early to discuss the role of PRO end points and
specific measurement strategies.

4. Conduct early qualitative research to identify outcomes
important to patients including symptoms of disease,
symptomatic toxicities of a product, and impact of the product
on global health-related quality of life.

5. Include PROs as primary or secondary end points in pivotal trials,
with adequate statistical power. Provide a rationale if PROs are
not included as an endpoint (such as if the impact of the product
on the patient experience is already known).

FDA, Food and Drug Administration; SEALD, Study End points and La
minimize missing data, such as backup data collection meth-
ods and reminders to patients, should be employed, as well as
an a priori plan for imputing missing PRO data.

Moving forward: The FDA role

Below (and summarized in Table 1) is a proposed path forward for
the FDA:

FDA reviewers should consider the potential role of PROs to
support understanding of the properties of every product and
should consider a sponsor’s research plan to be incomplete if the
direct patient perspective is not represented (or if a justification
for not collecting the patient perspective is not included). Opera-
tionalization involves the following:

● The FDA needs more expertise on PRO measurement. Wide-
spread interest in a more patient-centered regulatory process
and the heterogeneity in approaches identified in the new ar-
ticle in this issue of Value in Health indicates that this is an acute
need. To get there necessitates a three-pronged approach: 1)
reviewers must become better versed in the methods of PRO
measurement; 2) statisticians with expertise in analyzing PRO
data must be developed, hired, or contracted; and 3) the staff of
the FDA’s internal PRO resource, Study Endpoints and Labeling
(SEALD), must be expanded with well-qualified and thoughtful
individuals who communicate effectively with the review divi-
sions and who have sufficient experience in PRO measure de-
velopment and clinical research to be realistic about the bal-
ance between the rigor and feasibility of implementing PRO
end points. At least six hires of mid-level professional staff or
contractors into SEALD with associated administrators is nec-
essary to address existing needs. Recent FDA requests to use
congressional allocations to support PRO expertise could be
directed in these three areas.

● FDA reviewers should engage sponsors early to emphasize the
importance of including PROs in development research when
the impact of a product on the patient experience is not already
known (or require a justification for why it is not included).
Applications and proposed drug labels without information
about the patient subjective experience should be considered
incomplete. Abundant research demonstrates that no other
source of information can substitute for patient direct reports,
and information about symptoms from other sources such as

DA to consider toward increasing success including
US drug labels, without compromising methodological

Recommendations for the FDA

1. Increase internal FDA PRO measurement expertise, both within
review divisions and by expanding SEALD.

2. Consider PROs as essential information to understand the
properties of a product, without which a submission is
incomplete.

3. Encourage sponsors to incorporate and develop PRO measures
early in a product development program.

4. Relax stringency around accepting health-related quality-of-life
data for inclusion in labels.

5. Adjust criteria for concluding an established PRO measure is fit
for purpose in a new target population or context, to require only
limited qualitative but not further quantitative evidence.

g.
the F
and
clinicians substantially underestimates prevalence and sever-
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ity. Reviewers should assist sponsors to determine methods
acceptable to FDA for collecting this information.
The FDA should consider relaxing its stringency about generic
or HRQOL tools. These should be viewed as acceptable for la-
beling purposes if demonstrated to have robust measurement
properties. An outdated argument against such measures has
been that it is unclear what exactly they are measuring and
that they represent a composite of experiences including
symptomatic improvement, toxicity, functional status, or psy-
chosocial status. But what is more important than quality of
life? Arguably, most other regulatory end points also represent
multifactor common final pathways (including overall sur-
vival). Single items asking patients about their quality of life
perform well from a methodological standpoint and are highly
correlated with meaningful outcomes such as symptoms, per-
formance status, disease regression/progression, and survival.
There is a compelling case for these end points to be accepted
as a basis for labeling (or as supportive of specific symptom end
points) as they are the most meaningful and important to pa-
tients in many cases. Moreover, generic measures are useful in
economic and comparative effectiveness analyses, which are
standard in Europe and increasingly important in the United
States.
The FDA should consider adjusting its criteria for fitness for
purpose of PRO measures. It could be regarded as sufficient in
most cases for a sponsor to use an existing measure with dem-
onstrated good measurement properties in another popula-
tion, with qualitative research in the new target population
showing that items are meaningful and understood. This could
be an acceptable criterion for concluding fitness for purpose.
Requiring new validation or establishment of clinically mean-
ingful score changes is probably not necessary in more than a
couple of different populations.

Needed regulatory science methods research in
PROs

There are several known methodological knowledge gaps that
present barriers to PRO end points being accepted for inclusion in
US labels, as underlined by the article in this issue of Value in
Health. Improving methods and knowledge in these areas will al-
low sponsors and regulators to feel more comfortable about the
fidelity of PRO analyses:

● Use of PROs in open-label studies or in studies with inadvertent
unbinding of treatment allocation: It is theorized that patient
self-reports are biased when patients believe they are receiving
an active or superior treatment (e.g., a patient realizes he or she
is on the experimental arm of a study, and this leads him or her
to report greater pain improvement). Published literature re-
ports variable effects of such bias on patient reporting, but this
concept serves as an underlying basis for blinding in trials. In
general, the FDA will not accept PRO endpoint data from
trials that are open-label or that are difficult to blind because
of typical or observable side effects associated with one of
the treatments (e.g., rash with tyrosine kinase inhibitors).
The magnitude of this potential bias is not known. It has
been suggested that a sufficiently large effect size require-
ment could overcome this source of bias, if it exists. Research
in this area is warranted to inform study design and review.

● Approach to missing PRO data: Rates of missing data are highly
variable between trials. Research is needed to identify effective
approaches to minimizing missing data including backup data
collection techniques. In addition, standard approaches for im-

puting missing patient-reported data are needed.
● Approach to PRO data in multinational or multicultural trials:
Patient responses to PRO questionnaires can vary on the basis
of cultural differences in perceptions of the domains of inter-
est. For example, beliefs about pain and pain management may
differ between cultures. This does not negate the value of using
a measure in a trial spanning cultures, but it may be important
to have a balanced number of patients between arms in major
subcultures. Research on how to accommodate for these dif-
ferences in study results would improve confidence in using
PRO end points in large multinational trials.

Over the past 10 to 15 years, there has been substantial progress in
the methodological science and technical feasibility of collecting
data directly from patients. An increasing general interest in pa-
tient-centeredness, and recognition that the patient perspective is
currently underrepresented in pivotal trials and in US drug labels,
suggests a need for a change in orientation and operationalization
by both industry sponsors and FDA reviewers. The FDA’s PRO
Guidance was a major step forward, and there is now evidence
that almost 25% of US drug labels include PRO end points. But
much progress remains. PRO end points are clearly appropriate
in many more than these labels, and even in the existing labels
with PRO end points, the picture of the patient experience is not
comprehensive in many cases. Systematic processes both in
companies and in the FDA to assess early on what outcomes are
important to patients, and how they should be measured,
should become de rigeur. Until then, we will be left with an
incomplete picture of how products impact end users, and pa-
tients will remain unclear on how “patients like them” felt when
using products.

Ethan Basch, MD, MSc
Department of Medicine and Health Outcomes Research Group,

Memorial Sloan-Kettering Cancer Center,
New York, NY, USA
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Objective: In 2004, Willke and colleagues reviewed the efficacy
endpoints reported in the labels of new drugs approved in the United
States from 1997 through 2002 to evaluate the use of patient-re-
ported outcome (PRO) endpoints. Of the labels reviewed, 30% in-
cluded PROs. Our study aimed to build on this work by describing the
current state of PRO label claims granted for new molecular entities
(and biologic license applications since February 2006 after the re-
lease of the US Food and Drug Administration (FDA) draft PRO
guidance. Methods: All new molecular entities and biologic license

pplications approved by the FDA from January 2006 through Decem-
er 2010 were identified by using the Web page of the FDA Drug Ap-
roval Reports. For all identified products, drug approval packages and

pproved product labels were reviewed to identify PRO endpoint status O
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nd to determine the number and type of PRO claims. Results: Of the
16 products identified, 28 (24%) were granted PRO claims; 24 (86%)
ere for symptoms, and, of these, 9 (38%) claims were pain related.
f the 28 products with PRO claims, a PRO was a primary endpoint

or 20 (71%), all symptom related. Conclusions: The FDA continues to
pprove PRO claims, with 24% of new molecular entities and biologic
icense applications being granted. Successful PRO label claims over
he past 5 years have generally supported treatment benefit for symp-
oms specified as primary endpoints.

eywords: drug labeling, patient-reported outcomes.
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Introduction

The content of package inserts from the US Food and Drug Admin-
istration (FDA) is vital to the commercial success of a medicinal
product. These package inserts, also called product labels, consti-
tute the formal, government-approved definition of a drug’s ben-
efits and risks. Package inserts are written by (and are the property
of) the manufacturer but require FDA approval; they define the
boundaries of the legal promotion of a product’s properties [1].

Patient-reported outcome (PRO) is an umbrella term that com-
prises a range of potential measurement endpoints, but it is used
specifically to describe outcomes collected directly from the patient,
without interpretation by clinicians or others [2,3]. PRO use is partic-
ularly common for products developed to treat chronic, disabling
conditions where the intention is not necessarily to cure but to ame-
liorate symptoms, facilitate functioning, or improve quality of life.
PROs are the primary endpoints in clinical trials evaluating drug
products for disease areas such as irritable bowel syndrome, mi-
graine, and pain. PROs provide key supportive data in many other
disease areas, such as insomnia, asthma, and psychiatric disorders.
In oncology, PROs are commonly used to assess both treatment ben-
efits and toxicity to fully evaluate the impact of treatment on health-
related quality of life (HRQOL). PROs can also be used in clinical trials
to assess treatment satisfaction, compliance, and caregiver burden.

* Address correspondence to: Ari Gnanasakthy, Novartis Pharmac
E-mail: ari.gnanasakthy@novartis.com.

098-3015/$36.00 – see front matter Copyright © 2012, Internation
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Increase in the use of formal questionnaires in clinical trials [4],
advances in methodological rigor in measurement science during
the 1980s and the 1990s [5], and the need to standardize the ter-
minology [2] led to the guidance on PROs from the FDA, especially

ecause it is related to drug labeling and promotion.
For drug manufacturers seeking PRO claims, the FDA’s release of

draft guidance in 2006 [6] and a final guidance in 2009 [7] (Guidance
or Industry. Patient Reported Outcomes: Use in Medical Product Develop-
ent to Support Labeling Claims [PRO guidance]) was a landmark event.
he PRO guidance describes the use of PROs to support potential
laims in product labeling. Based on this PRO guidance document,
ROs may be used to support treatment benefit claims in FDA-ap-
roved product labeling. The claims must be supported by appropri-
tely designed investigations using PROs that have been demon-
trated to measure the concept underlying the claim [3].

International societies have held workshops to debate the im-
act of the FDA PRO guidance, and journals have hosted special

ssues devoted entirely to this topic [8]. It is generally agreed that
he PRO guidance has set a high standard for developing and im-
lementing PRO measures in clinical trials for new drug products
nd has also provided a blueprint for sponsors who wish to obtain
RO label claims for their products [9].

A review of PRO labels granted from 1997 through 2002 [10]
howed that PRO evidence was cited in the Clinical Studies section of

als Corporation, One Health Plaza, East Hanover, NJ 07936, USA.

ciety for Pharmacoeconomics and Outcomes Research (ISPOR).
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the label for 30% of the new product approvals and 11% of the new
products were approved on the basis of PROs alone. Our study aimed
to build on the work by Willke et al. [10] by describing the current
state of PRO label claims granted for new molecular entities (NMEs)
and biologic license applications (BLAs) from 2006 through 2010.

The purpose of this study was to compile and review the PRO
label claims granted over the 5 years since the release of the draft
PRO guidance (2006–2010) [6]. Moreover, we were interested in
understanding the types of claims granted based on PROs. We
hypothesized that PRO claims would be more likely for first-order
impact assessments such as symptoms, rather than for more
complex concepts such as HRQOL.

Methods

Products reviewed in this analysis included new drugs approved in
the United States from January 2006 through December 2010. The
Web page of the FDA Drug Approval Reports was used to deter-
mine the number of products approved in the time period of in-
terest. The report options selected were original new drug approv-
als (NDAs) and BLAs by month; months were selected sequentially
beginning with January 2006 and ending in December 2010. The
reports include a specification of the Center for Drug Evaluation
Research NDA chemical classification. Our review included prod-
ucts classified by the Center for Drug Evaluation Research as NMEs
or BLAs. Therefore, we excluded products containing substances
previously marketed with a different brand name or a set of indi-
cations, as a different dosage form or strength, or as a combination
product of previously marketed entities.

Once products were identified, drug approval packages (DAPs)
and approved product labels were reviewed. As available, informa-
tion was retrieved from the Medical Review, Summary Review,
Cross-Discipline Team Leader Review, and other review sections
from the DAP, as well as the Indication and Clinical Studies section of
the approved product label. The DAPs were located on the FDA’s Web
site Drugs@FDA (www.accessdata.fda.gov). In most cases, the prod-
uct label was also found on this FDA Web site under approval history.
In the event the approved label was unavailable for the specified time
frame, the current label was evaluated. As available, the following
information was collected for each US drug product identified:

● Brand name
● Generic name
● Date of approval
● Applicant
● Label indication
● PRO claim language
● PRO measures named in label
● Reviewing division
● Medical review available (yes/no)
● Indication in DAP of Study Endpoints and Label Development

(SEALD) review (yes/no) and comments
● PRO measures mentioned in the label and DAP, and endpoint

status (primary, secondary, tertiary/exploratory)
● PRO results reported as statistically significant (yes/no)

PRO claim language from the Indication and Clinical Studies
sections of the label was reviewed and characterized as symptoms
(yes/no), functioning (yes/no), HRQOL (yes/no), patient global rat-
ing (PGR) (yes/no), or other (yes/no). A single rater applied standard
definitions to the review of the labels for characterization.

Symptoms were defined as any subjective evidence of a dis-
ease, health condition, or treatment-related effect that can be no-
ticed and known only by the patient. Functioning claims related to
restriction or lack of ability to perform an activity(ies) in the man-
ner or within the range considered normal. HRQOL claims were

defined as those referencing a multidomain concept representing P
the patient’s general perception of the effect of illness and treat-
ment on physical, psychological, and social aspects of life. A PGR
was defined as any assessment or evaluation of the patient’s dis-
ease or condition identified as “global.” These classifications are in
line with the definitions provided in the final PRO guidance and
the work previously reported by Caron et al. [11]. A product label
may contain more than one PRO claim.

Statistical analysis consisted of frequencies and cross tabula-
tions of measured characteristics. Calculations were performed by
using Microsoft Excel 2007.

Results

A total of 156 new drugs were approved during this period. DAPs
were located and reviewed for all 156 products. The DAPs for all
products contained medical reviews. Some DAPs also included
summary reviews or cross team leader reviews or both. Product
labels were located for all the products. Of the 156 approvals, 33
were granted tentative approvals and full approval will not be
granted until after patent exclusivity expires. Because these were
for generic products, we excluded them from our analysis. Some
drugs approved during this period were subsequently removed
from the market but were nonetheless included in this analysis.
Denosumab, although registered as both Prolia and Xgeva, was
considered a single new drug with the same clinical studies for
registration and a single BLA supporting both. Similarly, Natazia
was considered a single new drug because the same clinical stud-
ies were used in the registration files and a single NDA supported
it. Sabril was considered a single new drug despite two unique
NDA numbers supporting the different formulations. Finally, there
were four new products approved with no data available on the
FDA’s Web site, including a label, at the time of our data extraction
and analysis and so these products were excluded from this review.
Therefore, a total of 116 products were included in this review.

Of the 116 products reviewed, the largest number (n � 16) was
eviewed by the Drug Oncology division, followed by Neurology
roducts (n � 11), Cardiovascular and Renal Products (n � 10), and

Anesthesia, Analgesia, and Rheumatology Products (n � 10) divi-
sions (Table 1). PRO claims appeared in 28 product labels (24% of
the 116 products reviewed) across 11 reviewing divisions. The in-
dications for all 28 products with PRO claims in the label are avail-
able in Appendix A in Supplemental Materials found at doi:
10.1016/j.jval.2011.11.032). Among the 28 products with PRO claims
in the label, Neurology Products (n � 7; 25.0%) and Anesthesia, Anal-
gesia, and Rheumatology Products (n � 6; 21.4%) divisions granted
the most PRO label claims. Approximately two-thirds of the products
reviewed by the Neurology Products; Anesthesia, Analgesia, and
Rheumatology Products; and Pulmonary and Allergy Products re-
viewing divisions received PRO claims in the label. The following
reviewing divisions did not grant any PRO label claims: Drug Oncol-
ogy; Biologic Oncology; Antiviral, Dermatology, and Dental Products;
and Special Pathogen and Transplant Products.

The 28 products received a total of 38 PRO label claims (Table 2).
The majority of the products (n � 20; 71%) received one PRO label
claim. The products with one PRO label claim were characterized
as follows: symptoms (n � 16), functioning (n � 1), HRQOL (n � 1),

nd other (n � 2). Of the eight products that received multiple PRO
abel claims, six received two PRO label claims and two products
eceived three PRO label claims (symptoms, functioning, and PGR).
f the 28 products with PRO label claims in the Clinical Studies
ection of the label, 14 (50%) also contained PRO claims within
heir indication statements. Only one of the claims reviewed ap-
eared in the medication guide. There were no PRO claims related
o decrements in health.

Most PRO label claims granted were for symptoms (85.7%) and
unctioning (25%) (Table 2). A few products (n � 3; 10.7%) received

RO label claims on the basis of PGRs (e.g., seizure severity and

http://www.accessdata.fda.gov
http://dx.doi.org/10.1016/j.jval.2011.11.032
http://dx.doi.org/10.1016/j.jval.2011.11.032
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global impression of change). Two products were granted PRO
claims classified as other: these were patient satisfaction with
treatment (Asclera) and distress associated with belly appearance
(Egrifta). Pain continues to be a prominent symptom among the PRO
label claims granted, ranking highest (n � 7) among the 16 symptoms
label claims followed by allergy-related symptoms (n � 5). The con-
cepts of pain and reduced pain appear straightforward, and as such,
little was discussed in the DAPs regarding the measurement of pain
itself. Pain assessments via visual analogue scales and numeric rat-

Table 1 – Number of products approved and number of PRO

Reviewing division Products

Anesthesia, Analgesia and Rheumatology
Products

Chantix,* Arcalyst,* Nuc
Uloric, Simponi,* Ilari

Antimicrobial Products Durezol*
Anti-infective and Ophthalmology Products Lucentis, Altabax, Dorib

Bepreve,* Lastacaft,* T
Antiviral Products Prezista, Tyzeka, Selzen

PegIntron/Rebetol Com
hydrocortisone, Zidov

Biologic Oncology Products Vectibix, Arzerra
Cardiovascular and Renal Products Tekturna, Letairis,* Byst

Tyvaso, Effient, Multa
Dermatology and Dental Products Veregen, Ulesfia, Stelara
Drug Oncology Products Dacogen, Sprycel, Zolin

Ixempra Kit, Tasigna,
Mozobil, Afinitor, Folo
Jevtana, Halaven

Gastroenterology Products Myozyme, Elaprase, Cim
Vpriv, Carbaglu, Lum

Medical Imaging and Hematology Products Soliris,* Ammonia N 13,
Eovist, Nplate, AdreV

Metabolism and Endocrinology Products Januvia, Somatuline Dep
Livalo, Victoza, Egrifta

Neurology Products Azilect,* Neupro, Xenaz
Dysport,* Extavia, Sab
Ampyra,* Xeomin,* Gi

Nonprescription Clinical Evaluation
Products

Anthelios SX, Cetirizine
Cetirizine Hydrochlor

Psychiatry Products Invega , Vyvanse,* Pristi
Sustenna, Saphris, La

Pulmonary and Allergy Products Omnaris,* Kalbitor,* Kry
Reproductive and Urologic Products Toviaz,* Rapaflo,* Nataz
Special Pathogen and Transplant Products Eraxis, Noxafil, Pylera, C
Total

PRO, patient-reported outcome.
* Products with PRO claims in the label.

Table 2 – Types of claims granted.

Type of claim All products
with PRO

claims
(N � 28)

Pain products
excluded
(N � 21)

n % n %

Symptoms 24 85.7 14 66.7
Functioning 7 25.0 3 14.3
HRQOL 2 7.1 2 9.5
PGR 3 10.7 1 4.8
Other 2 7.1 2 9.5
HRQOL, health-related quality of life; PGR, patient global rating.
ing scales are common, with little (if any) discussion in the DAPs
surrounding the question stem or anchors used.

More than 30 different PRO measures were used to support the
PRO claims received (Table 3). The bulk of the measures were de-
signed to measure a single concept such as pain or seizure rates (n �

8) or diary assessments (n � 6). Another large proportion of the mea-
sures appears to be expected by the reviewing divisions given their
familiarity with the measures (n � 9) (e.g., Health Assessment Ques-
tionnaire, Short Form 36 Health Survey, and International Prostate
Symptom Score). We noted several hybrid measures that combined
both clinician-reported outcomes and PROs into a single measure-
ment tool (e.g., Toronto Western Spasmodic Torticollis Rating Scale
and Activities of Daily Living and Motor subscales of the Unified Par-
kinson’s Disease Rating Scale). Although these hybrid measures are
not solely patient reported, they contain PROs that are critical to as-
sessing efficacy in the given indications.

The extent of information identified in the label regarding the
specific PRO measures used to support the label claim was vari-
able. Some labels included very little information regarding the
PRO assessment. For example, the assessment of ocular itching in
the Lastacaft label is not described at all (“more effective than its
vehicle in preventing ocular itching in patients with allergic con-
junctivitis induced by ocular allergen challenge”). Other labels in-
cluded more specific information regarding the PRO assessment.
For instance, the Egrifta label has a subsection on PRO within the
Clinical Studies section. The description of patient-rated degree of

ims granted by reviewing divisions.

ewed Number of
products
approved

Number of products
that include a PRO

claim

* Lusedra, Savella,*
emra,* Xiaflex

10 6

1 1
esivance, Vibativ,
o

8 2

entress, Intelence,
ack, acyclovir,

e

8 0

2 0
leviprex, Samsca,
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10 2

3 0
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Votrient, Istodax,

16 0

Relistor, Entereg, 8 1
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9 1

uvan, Onglyza, 7 1

impat,* Banzel,*
0-mg tablet,*

11 7
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3 2
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a 3 2
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distress in the Egrifta label includes the following:
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Patients rated the degree of distress associated with their belly ap-
pearance on a 9-point rating scale that was then transformed to a
score from 0 [extremely upsetting and distressing] to 100 [extremely
encouraging]. A score of 50 indicated neutral [no feeling either way].
A positive change from baseline score indicated improvement, i.e.,
less distress.

In addition, certain therapeutic areas included extensive informa-
tion regarding the PRO assessment, where it was the primary efficacy
endpoint (e.g., Omnaris label for seasonal allergic rhinitis).

A PRO was the primary endpoint for 20 of the 28 (71%) products

Table 3 – Measures used to support PRO label claims.

Type of claim/product M

Symptoms
Azilect Diary: “On/off” periods
Chantix Brief Questionnaire of Smoking
Omnaris Diary: Nasal symptoms (runny
Vyvanse Conners’ Parent Rating Scale
Soliris Functional Assessment of Chro
Arcalyst Diary: Signs and symptoms of

fever/chills, eye redness/pai
Cimzia Crohn’s Disease Activity Index
Durezol Visual analogue scale—eye pai
Toviaz Diary: Urge urinary incontinen
Rapaflo International Prostate Symptom
Vimpat Seizure frequency
Banzel Seizure severity from the Paren
Nucynta Pain numeric rating scale
Savella Pain visual analogue scale
Dysport TWSTRS†

Simponi Health Assessment Questionn
Cetirizine hydrochloride-allergy Diary: Symptoms include snee

the eyes
Cetirizine hydrochloride-hives Diary: Severity and duration of
Sabril Complex partial seizures—seiz
Bepreve Ocular itching
Kalbitor Mean Symptom Complex Seve
Actemra Pain visual analogue scale
Xeomin TWSTRS subscales†

Lastacaft Ocular itching
Function

Azilect Activities of Daily Living and M
Savella Physical function (Short Form
Dysport TWSTRS subscales†

Simponi RA and PSA: Health Assessmen
Spondylitis Functional Index

Ampyra 12-Item Multiple Sclerosis Wal
Actemra Health Assessment Questionn
Xeomin TWSTRS subscales†

HRQOL
Soliris European Organisation for the

30 Items*
Letairis Short Form 36 Health Survey

PGR
Banzel Seizure severity from the Paren
Savella Patient global assessment of ch
Simponi Patient global assessment of ch

Other
Asclera Patient satisfaction (verbal rati
Egrifta Distress associated with belly a

HRQOL, health-related quality of life; PGR, patient global rating; PRO
collis Rating Scale.
* Not mentioned in label.
† Hybrid clinician-reported and patient-reported measure.
with PRO label claims (Table 4). All 20 primary endpoints were based
on symptoms. PRO label claims were granted for nonprimary
endpoints for 8 of the 28 (29%) products. The four products for which
a PRO was not a primary endpoint and where a symptom claim was
not granted were those granted PRO claims for distress (Egrifta), sat-
isfaction (Asclera), HRQOL (Letairis), and functioning (Ampyra).

Three products received PRO claims on the basis of PGRs.
These included a measure of seizure severity from the parent/
guardian global evaluation of the patient’s condition (Banzel), a
patient’s global assessment of disease activity (Simponi), and a
patient global impression of change (Savella). The Banzel label

ure description supporting claims

s and Minnesota Nicotine Withdrawal Scale
, nasal itching, sneezing, and nasal congestion)

llness Therapy—Fatigue*
yrin-associated periodic syndrome: joint pain, rash, feeling of
fatigue

comfort*
isodes and number of micturitions (frequency)*
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Disability Index and Bath Ankylosing Spondylitis Functional Index†

rhinorrhea, nasal pruritus, ocular pruritus, tearing, and redness of

s and pruritus
equency

nd Treatment Outcome Score

subscale of the Unified Parkinson’s Disease Rating Scale†

alth Survey physical component summary)
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rch and Treatment of Cancer—Quality of Life Questionnaire Core
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specifies the PGR as one of the three primary efficacy variables:
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. . . seizure severity from the Parent/Guardian Global Evaluation of
the patient’s condition. This was a 7-point assessment performed
at the end of the Double-blind Phase. A score of �3 indicated that
the patient’s seizure severity was very much improved, a score of 0
that the seizure severity was unchanged, and a score of 3 that the
seizure severity was very much worse.

Results of the three primary endpoints, including the PGR, are
presented within a table within the label.

Within the DAPs, SEALD was mentioned as providing a review
for the following four products: Chantix, Soliris, Cimzia, and Eg-
rifta. In the case of Chantix, SEALD personnel were named and
their specific comments were directly available for review as part
of the DAP, whereas for Soliris and Egrifta, a summary of the
SEALD review and comments was referenced in the context of the
medical team’s review but specific comments from identified
SEALD reviewers were not available. For Cimzia, only the names of
FDA personnel involved with the product review revealed SEALD
team involvement. There was no evidence in the other DAPs as to
whether SEALD provided additional consultation to the reviewing
division.

The extent of publicly available information regarding the la-
beling discussion itself is limited because proposed labeling lan-
guage is considered proprietary. Nevertheless, the Egrifta DAP re-
veals that in response to the comments and recommendations
made by the SEALD consult, the clinical and statistical team de-
cided to include in the label only the results of the belly appear-
ance distress. It was noted by the Reviewing Division that

from a clinical perspective Belly Appearance Distress is an endpoint
of higher significance as it does not measure the self-reported per-
ception about changes in the size of the abdomen but rather the
emotional impact and distress for the patient, an important proxy
for QOL in HIV-patients with lipodystrophy. As recommended by
the SEALD consult, the term XXX will no longer be included in Eg-
rifta label description of this PRO since, although developed with
advice, it no longer meets the new standard set by the December
2009 FDA PRO guidance.

Discussion

This review provides a compilation and categorization of PRO label
claims granted since the release of the draft PRO guidance in 2006
[6]. Although a similar review of PRO labels for the 3 years imme-
diately before the release of the draft PRO guidance is not available
(2003–2005), this review provides an opportunity to compare the
current state of PRO label claims over the 5-year period since the
release of the draft PRO guidance (2006–2010) with that reported
by Willke et al. between 1997 and 2002 [10].

Despite the hope that after the release of the PRO guidance the
proportion of NMEs and BLAs with PRO label claims would in-
crease given the established guidelines [12], our results indicate
that this proportion has decreased slightly from 30% reported by
Willke et al. to 24%. Our findings, based on NMEs and BLAs, are
similar to the 21.5% reported by Marquis et al. [13], which was

Table 4 – PRO primary endpoint and symptom claims.

PRO primary
endpoint

Total number
of products

Yes
(n � 20)

No
(n � 8)

Symptoms claim: Yes 20 4 24
Symptoms claim: No 0 4 4
Total 20 8 28

PRO, patient-reported outcome.
based on all products over the same time period as of our review.
The guidance from the FDA has provided the pharmaceutical
industry with much more information regarding regulatory expec-
tations than ever previously available. Our review, however, sug-
gests that there is disparity across reviewing divisions in terms of
the proportion of PRO label claims granted. Although several re-
viewing divisions have granted PRO label claims, others have yet
to grant any since the release of the draft PRO guidance in 2006.

For example, although the FDA guidance for industry on oncol-
ogy clinical trial design cites symptoms as a direct efficacy
endpoint that can be used to support regulatory approval [14,15],
only 4 of the 57 approvals from 1990 through 2002 were based on
decrease in tumor-specific symptoms [16]. Gondek et al. [14] re-
ported findings of an analysis of PRO claims among product labels
for oncology. From a pool of 70 new or revised product labels (from
January 2002 through September 30, 2006), there were six labels for
a new product or a new indication that contained PRO assess-
ments based on symptoms (n � 5) and functions (n � 1) [14]. Yet
there have not been any PRO label claims for oncology products
since the release of the draft PRO guidance.

Occurrences of symptoms are the most commonly reported
PRO label claims granted. This finding, based on the analysis of
NMEs and BLAs since the release of the draft PRO guidance in 2006
[6], is similar to the findings from previous analyses of all PRO
labels in the United States [17] and Europe [11]. The dominance of
symptom-based PRO claims may be twofold. First, symptoms are
typically the first-order impact of many diseases and treatments.
Second, most symptom occurrences that can be quantified by fre-
quency, severity, and duration are easy to measure on simple
scales and with patient diaries in clinical trials conducted in mul-
tiple regions.

Our analyses also show that many PRO measures used for the
purpose of label claims can be considered to be well established in
the literature on the basis of the frequency of use in clinical trials
and available information on their development and psychomet-
ric measurement properties (e.g., Short Form 36 Health Survey and
Health Assessment Questionnaire).

Patient diaries continue to be used prolifically in capturing PRO
data. Diaries capture simple items, such as seizure frequency, sever-
ity and duration of pruritus, and the on/off cycle of Parkinson’s
symptoms, and thus tend to result in simple PRO labeling claims (e.g.,
reduction in 28-day seizure frequency and prevention of itching).

PRO label claims for nonprimary endpoints are uncommon
from the FDA. There are three likely reasons for this.

1. Primary and nonprimary endpoints tend to measure the same
domain. Furthermore, such claims, overemphasizing the effi-
cacy of products, are often the target for warning letters from
the Division of Drug Marketing, Advertising, and Communica-
tions [18].

2. Sponsors are unlikely to commit resources for nonprimary
endpoints during the early stages of product development,
which can be substantial for developing new PRO measures
aimed at multinational studies, when the likelihood of changes
to the target product profile and the rate of attrition are still
high.

3. Sponsors may be reluctant to support the logistical complexi-
ties related to nonprimary PRO endpoints during the execution
of a multinational study. For example, protocol amendments,
such as changes to inclusion and exclusion criteria for patient
characteristics while the study is ongoing, will preserve the in-
tegrity of the primary endpoint but may affect the validity of the
nonprimary PRO endpoint. In addition, slow patient recruit-
ment in studies may necessitate the need to close study centers
in some countries and open new centers in other countries.
Sponsors are unlikely to wait for the availability of new trans-

lations of PRO measures and take time to implement data col-



D
u
a
t
t

b
p
c
l
b
v
r
l
h

[

[

[

[

[

[

[

[

[

442 V A L U E I N H E A L T H 1 5 ( 2 0 1 2 ) 4 3 7 – 4 4 2
lection logistics, which may delay the study by months, to sup-
port nonprimary PRO endpoints.

This review was based on information publicly available in
APs on FDA’s Web site. Additional material, of which we were
naware or that was unavailable to us, may have been considered
s part of the FDA review. Furthermore, SEALD acts on a consul-
ancy basis and therefore not all reviews received (or required)
heir input regarding the PROs.

Conclusions

The percentage of NMEs and BLAs with PRO label claims has de-
creased from 30% [10] reported between 1997 and 2002 to 24%

etween 2006 and 2010. PRO label claims are granted mostly for
rimary endpoints that are also symptoms. The majority of ac-
epted claims are supported by simple scales, such as a visual ana-
ogue scale, a numeric rating scale, or symptom diaries, or on the
asis of measures that have been traditionally accepted by the re-
iewing divisions. Examination of future sponsor submissions and
egulatory feedback for studies planned and executed since the re-
ease of the final PRO guidance may provide additional insight into
ow to increase success in obtaining PRO-based label claims.

Acknowledgments

We gratefully acknowledge the research assistance of Emily Evans
in the development of this article. We also gratefully acknowledge
Lynda Doward for her review of the article.

Source of financial support: This study was funded by Novartis
Pharmaceuticals Corporation.

Supplemental Materials

Supplemental material accompanying this article can be found in
the online version as a hyperlink at doi:10.1016/j.jval.2011.11.032
or, if a hard copy of article, at www.valueinhealthjournal.com/
issues (select volume, issue, and article).

R E F E R E N C E S

[1] Avorn J, Shrank W. Highlights and a hidden hazard: the FDA’s new
labeling regulations. N Engl J Med 2006;354:2409–11.
[2] Acquadro C, Berzon R, Dubois D, et al. Incorporating the patient’s
perspective into drug development and communication: an ad hoc task
force report of the Patient-Reported Outcomes (PRO) Harmonization
Group meeting at the Food and Drug Administration, February 16, 2001.
Value Health 2003;6:522–31.

[3] Burke LB, Kennedy DL, Miskala PH, et al. The use of patient-reported
outcome measures in the evaluation of medical products for
regulatory approval. Clin Pharmacol Ther 2008;84:281–3.

[4] Shah SN, Sesti AM, Copley-Merriman K, et al. Quality of life
terminology included in package inserts for US approved medications.
Qual Life Res 2003;12:1107–17.

[5] Wood-Dauphinee S. Assessing quality of life in clinical research: from
where have we come and where are we going? J Clin Epidemiol 1999;
52:355–63.

[6] US Department of Health and Human Services. Draft guidance for
industry. Patient-reported outcome measures: use in medical product
development to support labeling claims. February 2006. Available
from: http://www.fda.gov/ohrms/dockets/98fr/06d-0044-gdl0001.pdf.
[Accessed January 14, 2011].

[7] US Department of Health and Human Services. Guidance for industry.
Patient-reported outcome measures: use in medical product
development to support labeling claims. December 2009. Available
from: http://www.fda.gov/downloads/Drugs/GuidanceCompliance
RegulatoryInformation/Guidances/UCM193282.pdf. [Accessed January
14, 2011].

[8] Sloan JA, Halyard MY, Frost MH, et al. The Mayo Clinic manuscript
series relative to the discussion, dissemination, and operationalization
of the Food and Drug Administration guidance on patient-reported
outcomes. Value Health 2007;10(Suppl. 2):S59–63.

[9] Speight J, Barendse SM. FDA guidance on patient reported outcomes.
BMJ 2010;340:c2921.

10] Willke RJ, Burke LB, Erickson P. Measuring treatment impact: a review
of patient-reported outcomes and other efficacy endpoints in
approved product labels. Control Clin Trials 2004;25:535–52.

11] Caron M, Emery MP, Marquis P, et al. Recent trends in the inclusion of
patient-reported outcomes (PRO) data in approved drugs labelling by
the FDA and EMA. PRO Newsl 2008;40:8–10.

12] Goozner M. Patient reported outcomes poised for takeoff after final
FDA guidance. The Pink Sheet Jan 25, 2010;72(004): Art No.
00720040011.

13] Marquis P, Caron M, Emery M, et al. The role of health-related quality
of life data in the drug approval process in the USA and Europe: a
review of guidance documents and authorizations of medicinal
products from 2006 to 2010. Poster presented at International Society
for Pharmacoeconomics and Outcomes Research, Baltimore, MD, May
2011.

14] Gondek K, Sagnier P, Gilchrist K, et al. Current status of patient-
reported outcomes in industry-sponsored oncology clinical trials and
product labels. J Clin Oncol 2007;25:5087–93.

15] Mordin M, Lewis S, Gnanasakthy A, et al. Patient-reported outcomes in
product development guidance. Value Health 2010;13:A17 (Abstract
PMC21).

16] Johnson JR, Williams G, Pazdur R. Endpoints and United States Food
and Drug Administration approval of oncology drugs. J Clin Oncol
2003;21:1404–11.

17] Mordin M, Clark M, Siersma C, et al. Impact of the FDA draft guidance
on patient reported outcomes (PRO) label claims for approved drug
products in the US: has it made a difference? Value Health 2009;12:A29
(Abstract PMC55).

18] Kamal KM, Desselle SP, Rane P, et al. Content analysis of FDA warning

letters to manufacturers of pharmaceuticals and therapeutic
biologicals for promotional violations. Drug Inf J 2009;43:385–93.

http://dx.doi.org/10.1016/j.jval.2011.11.032
http://www.valueinhealthjournal.com/issues
http://www.valueinhealthjournal.com/issues
http://www.fda.gov/ohrms/dockets/98fr/06d-0044-gdl0001.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf


E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 3 4 7 – 3 5 3

. sc iencedi rec t . com
ava i lab le a t www
journal homepage: www.ejconl ine.com
Review

Patient-reported outcomes: Assessment and current
perspectives of the guidelines of the Food and Drug
Administration and the reflection paper of the European
Medicines Agency
Andrew Bottomleya,*, Dave Jonesb, Lily Claassensa

aEORTC Quality of Life Department, EORTC Headquarters, Avenue E. Mounierlaan, 83/11, Brussels 1200, Belgium
bAstraZeneca, Alderly Park, Macclesfield, England, United Kingdom
A R T I C L E I N F O

Article history:

Received 10 September 2008

Accepted 30 September 2008

Available online 14 November 2008

Keywords:

Patient-reported outcomes

Regulatory guidance

Health-related quality of life
0959-8049/$ - see front matter � 2008 Elsevi
doi:10.1016/j.ejca.2008.09.032

* Corresponding author: Tel.: +32 2774 1661; f
E-mail address: andrew.bottomley@eortc.
A B S T R A C T

Aims: Patient-reported outcomes (PROs) have recently gained greater credibility with regu-

latory bodies aiming to standardise their use and interpretation in RCTs, thereby support-

ing medicinal product submissions. For this reason, the United States (US) Food and Drug

Administration (FDA) and the European Medicines Agency (EMEA) have released guidelines.

This review paper provides an overview of the current perspectives and views on these

guidelines.

Method: To evaluate the FDA and EMEA PRO guidelines, 47 expert responses to the FDA

guidance were qualitatively reviewed. Two reviewers independently extracted data from

these letters and checked these responses to warrant consistency and agreement in the

evaluation process. A PubMed literature review was systematically examined to obtain sup-

porting evidence or related articles for both the guidance documents.

Results: Generally, there is agreement between regulatory authorities and the research

community on the contents of the FDA and EMEA PRO draft guidance. However, dis-

agreements exist on significant philosophical topics (e.g. the FDA focuses more on con-

ceptual models and symptoms than the EMEA) and design topics (e.g. the FDA is more

restrictive on issues of recall bias, blinding of oncology trials and degrees of psychomet-

ric validation than researchers and the EMEA). This could influence the approval of PRO

claims.

Conclusion: PRO guidance from the EMEA and FDA has been valuable, and has raised the

profile and active debate of PROs in oncology. However, our review of the current opin-

ion shows that there are controversial aspects of the guidance. Consequently, greater

latitude should be given to how the guidance is interpreted and applied.

� 2008 Elsevier Ltd. All rights reserved.
er Ltd. All rights reserved.
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1. Introduction

In the recent years, the use of patient-reported outcomes

(PROs) has increased significantly.1 HRQOL measures involve

subjective patient assessment or evaluation of important as-

pects of well-being2 that are affected by current disease

and/or treatment. Prominent examples of cancer-related

HRQOL tools are the EORTC QLQ-C30 and the Functional

Assessment of Cancer Therapy General (FACT G).3,4

Recently, the Food and Drug Administration (FDA) intro-

duced the umbrella term PRO and attempted to standardise

PRO use to provide a more systematic treatment-review pro-

cess. For this reason, the FDA released draft guidance on

PRO measures in February 2006: Guidance for Industry. Patient-

Reported Outcome Measures: Use in Medical Product Development

to Support Labeling Claims.5 Also, the European Medicines

Agency (EMEA) produced a reflective paper of regulatory guid-

ance for the use of HRQOL measures in the evaluation of

medicinal products in cancer in July, 2005.6

However, despite considerable effort to develop guidelines,

it is not entirely clear what evidence the regulatory bodies

would require in supporting claims when reporting PRO data.

To date, established PRO measures are criticised by the regu-

latory agencies, leading to rejection of many PRO labelling

claims.

The main objective of this paper is to review the current

opinion relating to the guidance, and to make recommenda-

tions based on our review.
2. Materials and methods

The aim of the study is to provide an overview of the current

opinion in relation to the two major guidance documents:

the FDA Patient-Reported Outcomes draft (2006) and the EMEA

HRQOL reflection paper (2005). A thematic qualitative ap-

proach was used to compare recommendations and require-

ments from each guidance. Written comments, invited by

the FDA and submitted to the FDA web site (Table 1), have been

reviewed. These reviewed responses related to the FDA guid-

ance were also considered in relation to the EMEA document.

In order to seek evidence in support of the statements or

recommendations within these regulatory guidance docu-

ments, a systematic literature search using PubMed was

undertaken from January 1990 to December 2007. This

searched for key words related to recurring issues which ar-

ose within the documents to identify scientific evidence to

clarify debatable issues. All searches were restricted to Eng-

lish language articles only. In addition, literature references

were checked to identify further evidence. Abstracts for major

conferences, e.g. ASCO (2005–2008) and ESMO (2005–2008),

were also reviewed.
3. Results

The FDA PRO guidance generated 47 written responses, total-

ling to 364 pages of comments, which are accessible on the

FDA web site. These comments mainly came from profes-

sional groups in both academia and the pharmaceutical sec-

tor (Table 1). No documents were found on the EMEA web
site about the EMEA HRQOL reflection paper, but the literature

search identified several studies (discussed later) that looked

at these guidelines. The search on PubMed and the search of

grey literature generated additional documents referred to in

the results below. The results are presented on the main the-

matic areas arising from the documents and from the re-

sponses to the documents. The comments’ numbers refer to

the authors who are listed in Table 1.

3.1. Conceptual framework and end-point model

According to the FDA guidance, PRO instruments must be

based on an appropriate and clearly defined framework. This

requires documentation of patient interviews, literature re-

views and expert clinical opinion in order to support the con-

cepts, domains and their associations (FDA, Section IV A, p. 7).

The EMEA briefly noted the importance of incorporating the

clinically relevant health-related domains of functioning that

impact on HRQOL (p. 3).

Additionally, a submission to the FDA should be supported

by an end-point model,7 which displays an overview of the

relevant end-points in an RCT and their relationships by map-

ping the treatment benefit and appropriate claims. Such a

model should be hypothesis driven and incorporate a specific

perspective,8 i.e. the FDA prefers researchers to pre-specify

expectations concerning the treatment impact, such as im-

pact on disease symptoms, and the scales by which these out-

comes will be measured. Some of the respondents who

commented on this FDA opinion agree with a conceptual

framework as a basis for PRO questionnaires (Comments 29,

33 and 36). Others suggested certain amendments, e.g. in its

definition (Comments 6 and 38), or emphasised the distinc-

tion between HRQOL and symptoms (Comments 28 and 44).

However, clearer guidance would be appreciated on the type

of empirical data that need to support the conceptual frame-

work (Comments 13 and 14), and two respondents recom-

mended that the FDA should clarify that a conceptual

framework precedes empirical analyses and may change dur-

ing the validation process (Comments 15 and 20). Some

respondents (Comments 10 and 34) questioned if a concep-

tual framework is needed in the manner the FDA stipulates

(e.g. in a diagram).

3.2. Patient involvement in instrument development

The FDA aims to review instrument development to deter-

mine whether an adequate number of patients have sup-

ported the opinion that the specific items in the instrument

are adequate and appropriate to measure the desired con-

cept(s) (FDA, Section IV B, p. 10). No EMEA position is given

on this issue. It is unclear what the appropriate number of

patients involved in item generation ought to be according

to the FDA. Eight respondents raised the question of how

the FDA will evaluate if the sample size of patients, used in

questionnaire generation, is adequate (Comments 8, 11, 15,

22, 24, 30, 39 and 43). One respondent (Comment 20) stated

that item generation often involves small numbers of

patients.

In addition, the characteristics of patients participating in

early questionnaire development should match the charac-



E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 3 4 7 – 3 5 3 349
teristics of the target population. The FDA plans to compare

the patient population used in the PRO instrument develop-

ment to the study populations enrolled in clinical trials

(FDA, Section IV B, p. 9). The EMEA made no related state-

ments on this matter. Ten respondents were of the opinion

that population comparisons using the list of specifically

age, sex, ethnic identity and cognitive ability are too specific

(Comments 9, 19, 20, 21, 23, 29, 30, 34, 39 and 43). Many

respondents argued that while the pertinent characteristics

should be determined and compared, these might be differ-

ent from those listed by the FDA (e.g. disease type and disease

severity).

3.3. Multi-domains versus single domains: making PRO
claims

The FDA and the EMEA stated that general PRO claims should

be based on and supported by improvement in all domains

(FDA, Section IV A, p. 8) or at least in the most important do-

mains (EMEA, p. 3). Specific claims based on individual items

may be proposed, though only if these single items are vali-

dated for this purpose and pre-specified in the Statistical

Analysis Plan (SAP). Twelve respondents criticised or ques-

tioned this requirement in various ways. For example,

patients may not be impaired in all domains (Comments 1,

43), and therefore, an improvement in the totality of domains

is not deemed feasible. A flexible approach is preferred that

requires improvement in the most important domains (Com-

ment 15), and no trend towards worsening for the other

domains (Comment 37). Furthermore, it was suggested that

a single component could be the basis of a general claim

(Comments 10, 29, 32 and 41), and one respondent stated it

should be pre-specified in the Statistical Analysis Plan

(Comment 34). Several respondents needed more details on

this issue (Comments 13, 24, 34 and 39).

3.4. Recall period

An appropriate recall period is required when assessing the

effects of treatment on oncology PROs. The FDA argues for

the measurement of the current state (Section IV B, p. 11).

In contrast, the EMEA made no statements on a recall period.

There is a consensus among respondent views that averaging

experience over a period of days does not necessarily invali-

date measurement (Comments 12, 14, 15, 18, 19, 21, 23, 24,

32, 34, 39 and 40): e.g. it can be valuable to measure patient

evaluation of change over time (Comments 1, 10 and 36). Be-

sides, the current state assessments over a longer period of

time may include bias as well: e.g. caused by response shift

(Comment 11). Two respondents (Comments 20 and 32)

agreed that a ‘current state’ approach gives rise to data being

influenced to too high an extent by the extremes of patient

state. Indeed the current state can also be influenced by the

use of concomitant medications. Furthermore, symptoms

are believed to be appropriate for the current state assess-

ments while instrumental activities of daily living may not

be appropriate for current state measurement (Comment

20). Several respondents considered that the guideline may

be too prescriptive or too general (Comments 11, 12, 19, 21

and 26) or contradictory to the previous FDA advice (Com-
ment 22). The choice of recall period should depend on the

type of disease (Comments 12, 19, 20 and 43), the question

asked (Comments 19, 24 and 43) and the situation related to

patient health and disease (Comment 15). Moreover, the

FDA opinion on a recall period was believed to be unsup-

ported by consistent or sufficient evidence (Comments 12,

15, 23, 24, 41 and 43). However, three respondents did agree

with the FDA proposal of the current state measurement

(Comments 7, 17 and 28).

Previously published research addresses the accuracy of

recall in pain patients9–15 and shows variability in the results.

Certain researchers claimed retrospective perception of

change may not be accurate due to recall bias.13,15 Other

researchers considered recall of experience to be equivalent

to assessment of the current state14,9–11, concluding that mea-

surement error and significant regression effect are the main

concerns in momentary measurements.11

3.5. Reliability and validity

The FDA guidance emphasised test–retest reliability as the

most important reliability type, while internal consistency

may be used in the absence of the test–retest reliability (Sec-

tion IV C, p. 18). EMEA did not address this topic. Eight respon-

dents did not fully agree with the FDA: measuring test–retest

reliability may be inappropriate or not feasible in some cir-

cumstances, and may be replaced by other reliability tests,

e.g. internal consistency reliability (Comments 10, 11, 15, 23,

28, 29, 36 and 41). One respondent (Comment 6) noted that

evidence is lacking for this FDA opinion.

Further, the FDA recommended that content-related valid-

ity should be addressed by providing evidence that items and

response options are of a relevant and comprehensive nature

with respect to the concepts that should be measured (Section

IV C, p. 16). Evidence should contain a documentation of the

issues abstracted from the literature; interview processes

involving patients and healthcare providers (including inter-

view transcripts) and information relating to the addition or

deletion of items. Construct validity determines the extent

to which items, domains and concepts relate to one another,

supported by item-scale correlation analyses. Finally, predic-

tive validity, the ability to predict the future outcomes through

patient characteristics with prognostic value, is on the FDA list

of psychometric properties (Section IV C, p. 16). However, it is

questioned if this type of validity should be obligatory evi-

dence in a submission to the agencies. Seven respondents

agreed that flexibility is important with respect to the predic-

tive validity (Comments 15, 18, 19, 21, 24, 39 and 43), since it

may be unrealistic in some PROs, especially in new instru-

ments. Our PubMed literature review showed the documenta-

tion of psychometric characteristics (e.g. construct validity) to

be of great importance when trying to obtain FDA approval.16

However, it would be appreciated if the FDA would emphasise

that the demonstration of all measurement properties is an

‘ideal’ rather than a ‘requirement’ (Comment 34).

3.6. Ability of PRO measures to detect change

An instrument should detect changes in outcome measures

if relevant clinical changes have occurred. For this reason,
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evidence must be documented showing the degree to which

the PRO instrument detected expected changes in values that

are thought to have changed (part IV C, p. 18). This point was

not debated significantly.

3.7. Interpretability of PRO measures

A Minimum Important Difference (MID) can be generated by

applying a variety of methods, e.g. an anchor-based or a dis-

tribution-based approach or an empirical rule (FDA, Section

IV C, p. 19). The EMEA stated that a MID ‘should be based

upon a combination of statistical reasoning and clinical judg-

ment’ (p. 5).

Respondents believe that MID should not be referred to as

the only method for interpretability (Comments 34 and 35):

some argued that it is not an exact science and has no clear

evidence base (Comments 6 and 9). Three respondents explic-

itly agreed with the way the FDA proposes to establish a MID

(Comments 14, 25 and 38). Some respondents advocated an

anchor-based approach (Comments 8, 9, 14 and 41). Several

respondents agreed on the additional value of input from pa-

tients or the clinical and research communities (Comments

25, 26, 29, 37 and 41), not using mathematical procedures

alone (Comment 34). Although Sloan et al.17 believe that com-

bining these perspectives is favourable, they recognise that an

even broader notion of HRQOL can be useful for the determi-

nation of clinically significant changes. Clarification is needed

if MID refers to a ‘between-group’ change, a ‘within-group’

change or a ‘within-patient’ change (Comments 8, 12, 30, 35

and 36). The question arose as to when to use which approach:

the MID or the responder analysis approach (Comment 15) and

which one is the preferred methodology for the FDA (Com-

ment 22). Joly et al.18 note that the majority of advanced can-

cer RCTs (81%), published from 1994 to 2004, compute group

differences. Nevertheless, they advocate defining a palliative

response (i.e. observing the individual responder proportion),

since HRQOL is the perception of an individual and not of a

group. Finally, other respondents argued for the FDA to adopt

a flexible approach towards the development of MID ap-

proaches (Comments 18, 21, 23 and 43), and some respondents

noted that the MID can be influenced by many factors such as

patient characteristics, the degree of the disease severity and

finally how effective the therapy is (Comments 11, 14 and 39).

3.8. Blinding and randomisation related to PRO studies

According to the FDA (Section V A, p.23), open-label studies, in

which patients and investigators are aware of the assigned

therapy, are rarely credible. Open-label studies are also not

recommended by the EMEA (p. 5). Many respondents chal-

lenged the FDA view: a majority believe that blinding in oncol-

ogy clinical trials is hardly feasible in some circumstances

(Comments 11, 12, 18, 22, 25, 32, 38, 39, 41 and 43) and

required flexibility here (Comment 21). Current open-label

studies are not by definition believed to provide invalid data

(Comments 20, 23, 24, 26 and 43). It is even stated that non-

blinded, naturalistic trials may give rise to more valid esti-

mates than rigorously blinded or open trials.19

One of the five sources of bias as to why, up to date,

HRQOL-based efficacy claims were disapproved by the FDA
is believed to be the lack of randomisation.20 In general, the

procedure of randomisation seems to be commonly applied

in the current oncology RCTs. Respondents and the EMEA re-

leased no significant statements.

3.9. Statistical concerns

A SAP should address the methodology of handling the miss-

ing data: a range of methods for doing this are listed by the

FDA (Section VI D, p. 29). Also, the EMEA stressed the impor-

tance of discussing the missing data in the study design (p.

4). Many respondents replied in various ways, e.g. addressing

inadequacy of worst-case scenario (Comments 18, 34, 37 and

43); complete case analysis (Comment 13); imputation meth-

ods (Comments 34, 36 and 41); the importance of advance

methods such as mixture models or joint/shared parameter

models (Comment 41) and the prevention of missing data by

means of electronic collection by PRO methods (Comments

17, 28 and 44). Although a statistical correction can be ap-

plied, prevention through careful study design and execution

is believed to be the best approach,1 as well as ensuring,

where possible, that the reasons for the missing data are cap-

tured. At least one respondent agreed on flexibility (Comment

18) in dealing with analysis. In addition, there was agreement

about the pre-specification of methods in the SAP or protocol

(Comments 23 and 38).

Further, the pre-specification of a sequence of testing, or a

hierarchy of comparisons that need to be satisfied before oth-

ers are considered for testing, is recommended in order to

control for substantial increases in type I error (FDA, Section

VI B, p. 27). According to the EMEA, multiplicity in PRO assess-

ment may be overcome by the pre-specification of a subset of

HRQOL domains, correction of p-values, hierarchical testing

or global test procedures (p. 5). Three of five respondents

advocated greater flexibility with respect to post-hoc or ad-

hoc analyses. Such analyses are believed to offer additional

value in identifying unanticipated patient benefit and in bet-

ter clarifying results (Comments 15, 21 and 43). Other com-

ments concerned the wish for clearer guidance (Comments

13 and 20).

The sample size used in a trial should depend on several

factors, e.g. the number of end-points and the decision rule

for success (FDA, Section VI B, p. 27). Generally, according to

the EMEA (p. 5), the number of patients necessary to support

the change in the primary end-point is sufficient to test for

PRO change. However, Joly et al.18 believe that most studies

are not powered for PROs, since sample sizes are typically

based on only one end-point. Three of five respondents noted

that a sample size should be driven by primary PRO scales

when PRO studies are conducted (Comments 32, 39 and 41).

3.10. Modification of instruments

The FDA announced that revised instruments should be

viewed as different from the original, and therefore additional

validation studies are recommended (Section IV D, p. 20). The

EMEA guidance contains no statements on this topic. Many

respondents argued that this FDA requirement is too restric-

tive (Comments 11, 14, 15, 23, 26, 35, 41 and 43) and may lead

to the stagnation of instrument development (Comment 40).
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Re-validation studies were found to be unnecessary in the

case of relatively minor modifications, such as revisions in

wording and differences in disease severity levels (Comments

1, 9, 12, 19, 24, 28, 32, 34, 39 and 44). Cognitive debriefing tests

might be sufficient for these relatively small changes (Com-

ments 11 and 34). It was advised that the level of modification

should provide the best guide to the extent of re-validation

that is required (Comments 13, 18, 20, 25 and 29).
3.11. Translations

The FDA guidance on PRO translations recommends instru-

ment developers provide evidence that the methods and re-

sults of the translation process were adequate to warrant

the validity of the responses. Accepted standards for transla-

tion and cultural adaptation must be applied to support their

validity (FDA, Section IV D 5, p. 21). The EMEA released no

translation statements. Respondents questioned what the

generally accepted standards are (Comments 15 and 25),

and expressed a wish for additional translation guidance

(Comment 1). Five respondents doubted whether full valida-

tion should be required for each new translation (Comments

11, 22, 34, 36 and 40). Recently, Acquadro et al.21 have stated

that a multi-step approach gives rise to high-quality

translation.
4. Discussion

In oncology phase III RCTs and registration trials, PROs are

increasingly used for providing information about HRQOL in

patients who undergo new treatments. Both the FDA and

EMEA increasingly appear to be willing to accept PROs in sup-

port of medicinal labelling claims or in the evaluation of med-

ical products such as cancer drugs.

The views of the FDA on PROs could be described as exten-

sive, with detailed requirements and a restrictive nature. The

EMEA has provided more global statements and broad advice

which suggests that researchers should use the best available

evidence and current standards in their trials. Another point

of difference in PRO guidance from both agencies is the FDA’s

emphasis on the need for end-points that reflect direct conse-

quences from disease and treatment and on the requirement

for simple and easy to measure end-points such as symp-

toms, whereas the EMEA’s focus goes beyond symptoms and

includes HRQOL. Despite this, no major fundamental con-

tradictions have appeared.

Although the attention on PROs has increased, PRO end-

points have infrequently contributed to oncology product-ap-

proval to date. This was found in studies addressing regula-

tory approvals of oncology products with PRO (HRQOL)

statements in their label claims.22,23

Also, former approvals with PRO claims do not reflect the

current FDA and/or EMEA requirements or accepted current

thinking. Consequently, no insight can be drawn from these

earlier approvals, and therefore, they should not serve as

examples for future submissions with PRO components.

Our review takes into account FDA and EMEA regulations

as well as the perspectives of other key stakeholders, e.g. aca-

demia and pharmaceutical sectors. The guidance shows that
it is important to provide sufficient documentation to support

the PRO submission. Furthermore, systematic and ongoing

correspondence with the regulatory authorities during the

development process of a trial design and/or a PRO question-

naire is of major importance. Also, well-defined and hypoth-

esis-driven end-points should be chosen that clearly reflect

treatment benefit for the FDA. While the FDA appears to focus

much on specific end-points such as symptoms, the EMEA ap-

pears more likely to accept domains such as overall health-re-

lated quality of life and functioning domains. Several issues

remain unclear including the need for the FDA end-point

model, describing the relationships among end-points, and

a conceptual framework. Patient input in item generation

should be demonstrated, but the extent to which interviews

must be documented and the exact number of patients incor-

porated are unclear. The recall period chosen in the FDA guid-

ance was heavily criticised by respondents. A substantial

section of the research community argues that the FDA guid-

ance is too prescriptive on this issue and is lacking evidence

for much of the recommendations related to the recall period.

Regulatory agencies such as the FDA are likely to criticise

the ability of the questionnaire to support certain label

claims. Therefore, care should be taken with the psychomet-

ric evidence of each single scale by showing its validity and its

ability to independently support a claim. Since improvement

in all domains is frequently unrealistic, sponsors should pro-

pose specific claims, not merely broad claims, pre-specified in

the protocol or the SAP. Several methods can be used in order

to generate a MID, since the regulatory guidelines maintain

flexibility in this matter. A preference exists to involve opin-

ion from the clinical perspective, as supported by the EMEA

and respondent statements. Therefore, an approach that inte-

grates clinical and mathematical input should find support

from the regulatory agencies. An acceptable statistical prac-

tice includes the pre-specification in the SAP of the way the

missing data will be handled, the plan for coping with multi-

plicity and issues concerning sample size. Translation proce-

dures required by the FDA PRO guidance are not explained in

great detail, but following international standards should be

adequate.

The FDA PRO regulatory guidelines are found to be strin-

gent for well-established PRO or HRQOL measures with a long

history of effective use and significant evidence of real world

validity: it is questioned to what extent the existing question-

naires are supposed to meet the draft regulations, even with

decades of supporting evidence (Comments 9, 15, 19, 23, 24,

26, 30, 34 and 37). An example of a widely used European

questionnaire is the EORTC QLQ-LC13, a 13-item lung can-

cer-specific module – developed alongside the EORTC QLQ-

C3024 – capturing cancer-associated symptoms and therapy

side-effects.25 The generation of these measures included pa-

tient input, i.e. a certain number of patients for several devel-

opment phases, and ensured population representation.

Overall, they were developed to standards the FDA and EMEA

note.24,25 However, given the current guidelines, the FDA may

incorrectly question the EORTC QLQ-C30 and the lung module

and other major, well-established tools (e.g. FACT) given they

were developed decades before the new guidelines were is-

sued. Not all documentations the FDA may request will be

maintained by all established instrument developers. In the
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case of the EORTC QLQ-C30, there were no concerns relating

to recall bias in thousands of trials involving 10,000s of pa-

tients carried out over several decades.26 Hence, the FDA must

take a much more liberal view of its guidance on such factors

as present state assessment and recall period.

Our review has limitations. Specifically, qualitative evalua-

tions of the data were made on the basis of submitted letters

to the FDA web site. Some respondent comments may have

included vague statements, and therefore are difficult to

interpret or to include in this review. The use of two indepen-

dent reviewers and a third arbitrator has limited the potential

for bias, although an element of subjective interpretation was

required. Furthermore, due to word limit restrictions, only the

major themes were addressed.

In conclusion, broadly, oncology researchers and clinicians

have welcomed the FDA PRO draft guidance and the EMEA

HRQOL reflection paper. These documents are considered

important steps towards the acceptation and appreciation of

patient viewpoint, and the creation of significant evidence

in the drug approval process. Nevertheless, continued dia-

logue and future FDA PRO guidance improvements on the

key methodological issues raised in our review will help make

PROs an important element in the fight to improve patients’

HRQOL.
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Objectives: Previous analyses of patient-reported outcome (PRO) label
claims concentrated only on successful label claims. The goal of this
research was to explore the reasons why PRO label claims were denied
and to compile regulatory feedback regarding the use of PROs in clinical
trials. Methods: By using the Food and Drug Administration’s Drug

pproval Report Web page, all new molecular entities and biologic
icense applications approved between January 2006 and December
010 were identified. For identified drug products, medical review
ections from publicly available drug approval packages were re-
iewed to identify PRO end-point status and any Study Endpoints
nd Label Development team comments. Results: Of the 116 new
olecular entities and biologic license applications with accompa-

ying drug approval packages identified and reviewed, 44.8% of the
roducts included PROs as part of the pivotal studies; however, only

4.1% received PRO label claims. Primary reasons for denial included O
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ssues of fit for purpose, issues of study design, data quality or in-
erpretation, statistical issues, administrative issues, and lack of
emonstrated treatment benefit. Conclusions: Based on drug ap-
roval packages, nearly half (45%) of new molecular entitity/biologic

icense application products in the years 2006 to 2010 included PROs
n the clinical trials supporting their approval, yet this rate is not
eflected by claims granted. Understanding the nature of PRO claims
ranted under the current regulatory guidance is important. In ad-
ition, a clear understanding of denied claims yields valuable in-
ight into where sponsors may improve implementation of PROs in
linical trials and submission of PRO evidence to increase the likeli-
ood of obtaining PRO label claims.
eywords: label claims, patient-reported outcomes, rejection.
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Introduction

Patient-reported outcomes (PROs) allow the voice of the patient to
emerge within the context of a clinical trial or observational study
and provide valuable insight into the patient experience beyond
that which can be measured by clinical indices alone. In some
diseases or conditions of interest, a PRO may be the sole source of
data from which drug efficacy can be measured, whereas in others
it may provide supplementary information on how the disease
and its treatment impact patients’ functioning and well-being.

PRO use is particularly common for products developed to treat
chronic, disabling conditions where the intention is not necessar-
ily to cure but to ameliorate symptoms, facilitate functioning, or
improve quality of life. PROs are the primary end points in clinical
trials evaluating drug products for disease areas such as irritable
bowel syndrome, migraine, and pain. PROs provide key supportive
data in many other disease areas, such as insomnia, asthma, and
psychiatric disorders. In oncology, PROs are commonly used to
assess both treatment benefits and toxicity to fully evaluate the
impact of treatment on health-related quality of life (HRQOL).

* Address correspondence to: Carla DeMuro, RTI Health Solutions
E-mail: demuromercon@rti.org.

098-3015/$36.00 – see front matter Copyright © 2012, Internation

ublished by Elsevier Inc.
PROs can also be used in clinical trials to assess treatment satis-
faction, compliance, and caregiver burden [1].

Sponsors (i.e., pharmaceutical or biotechnology companies de-
veloping a new product) may choose to include a PRO end point to
support a label claim, to provide data supporting the primary end-
point, or as a source of data for communication and market-access
strategies. Regardless of the reason for a PRO’s inclusion in a clin-
ical trial, it is unique in that it captures the viewpoint of the patient
without input from others.

Willke and colleagues [2] conducted a review of drug labels to
understand the use of PROs compared with other trial end points.
That research identified the inclusion of PROs as efficacy
end points in approximately 30% of all labels reviewed between
1997 and 2002. In 2006, the Food and Drug Administration (FDA)
released a draft guidance for use of PROs in clinical trials, followed
by a final guidance in 2009, Guidance for Industry: Patient Reported
Outcome Measures: Use in Medical Product Development to Support La-
beling Claims [3], providing a blueprint for the use of PROs in clinical
trials. The guidance documents were intended to influence the
appropriate development, validation, and use of PRO measures to
facilitate a positive regulatory review in support of label claims.
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The Study Endpoints and Labeling Development (SEALD) team co-
authored the PRO guidance in collaboration with other colleagues
from the FDA Center for Drug Evaluation and Research, the Center
for Biologics Evaluation and Research, and the Center for Devices
and Radiological Health. SEALD acts as an advisory board to the 17
Office of New Drugs reviewing divisions within the FDA and pro-
vides guidance pertaining to the development and validation of
study end points, clinical study protocol design, analysis, and in-
terpretation of study end points to support drug development,
labeling, and promotion.

According to the guidance, a claim is defined as a statement
of treatment benefit. Furthermore, a claim can appear in any
section of a medical product’s FDA-approved labeling or in ad-
vertising and promotional labeling of prescription drugs and
devices.

Since its release to the public, much interest has been paid to
the impact of this guidance document on the use of PROs and the
acceptance of PRO-based label claims [1,4,5,6]. Gnanasakathy and
colleagues [1] built on the work previously conducted by Willke
and colleagues [2] and reported the frequency of PROs in recently
approved drug labels. Specifically, these authors found that PRO
claims were granted for approximately 24% of all labels reviewed
between January 2006 and December 2010.

To date, however, no formal review has been undertaken to
examine PRO measures included in drug approval packages (DAPs)
but not appearing in approved labeling. Hence, there is no compi-
lation of feedback on the use of these PROs either by industry or by
regulatory authorities. Examination of these submissions may
provide an insight into the appropriate utilization of PROs by spon-
sors in clinical studies and additional guidance for preparing evi-
dence dossiers. This information may also provide regulators with
an overview to assess consistency in response across reviewing
divisions. Therefore, the purpose of this research was to review
the criticisms targeted at PRO end points for all new molecular
entities (NMEs) and biological license applications (BLAs) from
2006 through 2010 that utilized PROs in their clinical trials sup-
porting their approval but did not receive labeling claims for these
measures.

Methods

Data collection methods for this research are fully described else-
where [1]. Briefly, the FDA Drug Approval Reports Web page was
used to review new drugs that were approved in the United States
from January 2006 through December 2010, including only those
products classified by the Center for Drug Evaluation and Research
as NMEs or BLAs. Any product containing substances previously
marketed with a different brand name or set of indications, as a
different dosage form or strength, or as a combination product of
previously marketed entities was excluded.

Once products were identified, DAPs and approved product la-
bels were reviewed, and information was retrieved from the med-
ical review, summary review, cross-discipline team leader review,
and other review sections from the DAP as well as from the Indi-
cation and Clinical Studies section of the approved product label.
The DAPs were located on the FDA Web site Drugs@FDA (www.
accessdata.fda.gov). The following information was collected, as
publicly available, for each US drug product identified:

y Brand name
y Generic name
y Date of approval
y Applicant
y Label indication
y Utilization of PROs
y PROs mentioned in the DAP but not appearing in the label

y Evidence of claims sought but not granted
y Significance of the PRO results
y Division reviewer or SEALD reviewer feedback

Statistical analysis consisted of frequencies and cross-tabulations
of measured characteristics. Calculations were performed by us-
ing Microsoft Excel 2007. For analysis purposes, if a PRO appeared
in the DAP, it was considered to be an attempt to seek a PRO label
claim, despite sponsor intent, unless specifically noted otherwise.

Results

A total of 156 new drugs were approved between January 2006 and
December 2010. Of these, 33 were generic products and were ex-
cluded from our analysis, as were 4 new products that were ap-
proved but had no data available on the FDA Web site at the time
of review and three others were registered under multiple names
so were considered single entities. Therefore, this review includes
116 products.

Of the 116 products reviewed, 52 (44.8%) included PROs as part
of the pivotal studies; however, only 28 of the 116 (24.1%) received
at least one PRO claim [1]. A total of 26 products were identified as
having been denied a PRO label claim. For the purposes of analysis,
this included any product that had a PRO included in the DAP,
regardless of the sponsor’s intention, because it was not always
possible to determine whether a claim had been sought or
whether PRO data had been collected for other reasons. A subset of
products (n � 6) received some or partial PRO labeling while other
requested PRO claims were denied within the same submission.
These six products were Azilect, Chantix, Letairis, Ampyra,
Bepreve, and Egrifta. Table 1 provides a listing of all 26 products
described in this review, arranged by the FDA division that granted
drug approval.

The filings for these 26 products included a wide range of PRO
measures, for example, symptom diaries, event logs, measures of
functioning and disability, symptom assessments (e.g., fatigue
and pain), disease-specific measures of HRQOL, generic assess-
ments of HRQOL, and utility measures. Table 2 provides an alpha-
betical listing of measures specified in the DAPs but not appearing
in the approved labeling.

To determine the rationale behind decisions to reject PRO
claims from the label, data specific to PROs mentioned in the DAP

Table 1 – Products with at least one claim denied by
FDA reviewing division.

FDA reviewing division Products reviewed

Anesthesia, analgesia, and
rheumatology products

Chantix, Ilaris

Antiinfective and
ophthalmology products

Lucentis, Bepreve

Biologic oncology: Vectibix
Cardiovascular and renal

products
Letairis, Samsca

Dermatology and dental
products

Stelara

Drug oncology Dacogen, Zolinza, Torisel, Ixempra
kit, Treanda, Istodax, Jevtana

Gastroenterology products Vpriv, Elaprase, Relistor
Medical imaging and

hematology products
Promacta

Metabolism and
endocrinology

Januvia, Egrifta, Somatuline

Neurology products Azilect, Ampyra
Psychiatry Invega, Pristiq
FDA, Food and Drug Administration.

http://www.accessdata.fda.gov
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(but not appearing in the labeling) were extracted for further ex-
amination. The following coding convention was created and ap-
plied by a single rater to categorize the FDA reviewer’s (division or
SEALD) noted concerns regarding the PRO measure:

1. Fit for Purpose: lack of evidence of content validity (e.g., lack of link
between concept and claim, insufficient documentation of valida-
tion in population of interest, and full constellation of symptoms
not measured), recall period, or lack of evidence of proper trans-
lation or cross-cultural validation;

. Study Design, Data Quality, or Interpretation of Results: issues
of potential bias (open-label design, etc.), clinical meaningful-
ness, missing data, attrition rates, or improper completion;

. Statistical Analysis: no adjustment for multiplicity or inappro-
priate or missing statistical analysis plan;

. Administration Considerations: lack of documentation for
training or instruction in use of measure or copy of measure not
provided to the FDA; and

. No Treatment Benefit: not supportive of treatment benefit, im-
provement in certain symptoms but worsening in others, lack
of statistical significance, or FDA disagreed with sponsor.

xamination of the DAP for each product provided differing levels
f detail regarding why a measure was not included in the ap-

Table 2 – Alphabetical listing of measures with claims den

Measure

Body Image Impact Module
Borg’s Dyspnea Index
Caregiver Outcomes Assessment
Child Health Questionnaire–Child Form
Child Health Questionnaire, Parent Completed 50-Item Scale
Childhood Health Assessment Questionnaire
Chronic Idiopathic Thrombocytopenic Purpura Symptoms
Constipation Distress
Dermatology Life Quality Index
European Organisation for Research and Treatment of Cancer Quali
European Organisation for Research and Treatment of Cancer Quali
EQ-5D
Functional Assessment of Chronic Illness Therapy Fatigue Scale
Functional Assessment of Cancer Therapy–Breast Symptom Index
Health Assessment Questionnaire–Disability Index
Hospital Anxiety and Depression Scale
Hunter Syndrome–Functional Outcomes for Clinical Understanding
Hyponatremia Disease Specific Survey
Itch VAS
McGill-Melzack Present Pain Intensity scale
Modified Cigarette Evaluation Questionnaire
Multiple Sclerosis Walking Scale–12
Opioid Withdrawal Symptoms (modified Himmelsbach)
Pain Numerical Rating Scale (0–10 scale)
Parkinson’s Disease Quality of Life Scale
Patient Impression of Change in Bowel Status
Patient Reports of Bowel Consistency and Difficulty
Pruritis relief VAS
Quality of Life assessments by proxy
Short form-36
SF-36 Physical Functioning Scale
Sleep VAS
Subject Global Impression of Change
Symptoms and Quality of Life in Schizophrenia
Visual Function Questionnaire–25
Work Limitations Questionnaire

EQ-5D, EuroQol five-dimensional questionnaire; SF-36, Short Form 36
roved labeling. Reasons for this included the proprietary nature
of labeling discussions between sponsor and agency as well as
differences between products receiving a review by SEALD. De-
tailed feedback for each submission, by product, is provided in the
appendix in Supplemental Materials found at http://dx.doi.org/
10.1016/j.jval.2012.01.010.

“Fit for purpose” issues were the primary reasons for the denial
of PRO labeling claims, accounting for more than 38% of regulatory
feedback. A PRO measure that has been recognized by the FDA as
appropriate to support claims in a specific context (i.e., the mea-
sure meets the qualifications for supporting claims outlined in the
PRO guidance, specific to a study population and protocol and to
the claim sought/hypothesis tested) is described as “fit for pur-
pose” by the FDA.

As cited in the DAPs for 14 individual products, the FDA specif-
ically questioned the content validity and/or validity of instru-
ments in general, rationale in support of recall periods, and evi-
dence of appropriateness of translations for use in multinational
studies. This feedback was consistent, especially in regard to va-
lidity. Of the 14 products that fell within this category, 8 were
noted to have potential issues with the validity of the PRO measure
for the intended purpose. A SEALD review of the use of the SF-12
Health Survey (SF-12) and the Hyponatremia Disease Specific Sur-
vey as secondary end points in pivotal studies of Samsca provides
an illustrative example. In these studies, the sponsor included the

Life Questionnaire–Chronic Lymphocytic Leukemia 25
Life Questionnaire–C30

lth Survey; VAS, visual analogue scale.
ied.

ty of
ty of

Scale
SF-12 and justified the use of the tool by pointing out that hypo-

http://dx.doi.org/10.1016/j.jval.2012.01.010
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natremia presents in a broad range of disease areas and that both
the physical and mental component scores of the SF-12 were used.
Reviewer feedback, however, noted: “The SF-12 was developed as
a generic health status instrument for the general population and
not as a symptom assessment tool or HRQoL tool in patients with
hyponatremia. As such the instrument is not effective as an as-
sessment of treatment benefit.” Regarding the Hyponatremia Dis-
ease Specific Survey, the SEALD reviewer explained that “the in-
formation submitted by the sponsor concerning the psychometric
properties of the HDS do not address the content validity and
therefore do not support the use of the instrument.” Similar feed-
back was provided in the Torisel review where FDA reviewers
noted that the “applicant did not provide evidence of validation of
the EQ-5D [EuroQol five-dimensional questionnaire] in the RCC
[renal cell carcinoma] population. It was used in a setting for
which it was not designed, and more frequently than intended.”

Issues of study design, data quality, or interpretation of results
was the second largest identified category and accounted for ap-
proximately 27% of the feedback for denied claims. In this cate-
gory, reviewers questioned the clinical meaningfulness of patient
responses, noted issues of bias introduced by open-label study
designs, and commented on missing data/dropout rates and other
indicators of data quality. These concerns were identified for nine
individual products. Regulatory feedback on Zolinza and Torisel
was illustrative of these points. The reviewer for the Zolinza sub-
mission stated, “PROs cannot be reliably measured in open label
studies . . . a 3-point improvement was considered clinically sig-
nificant, but the review does not state whether the proportion of
patients obtaining this level of relief was clinically meaningful.”
Missing data and potential for bias were noted in the Torisel re-
view. Neither Zolinza nor Torisel was granted PRO-related claims.

Statistical considerations that generated regulatory criticisms
included lack of or inappropriate statistical analysis plans such as
no planned adjustments for multiplicity. This issue is clearly de-
scribed in the regulatory review of Azilect. The reviewer noted, “I
cannot draw serious conclusions about the efficacy of these [PRO]
end points because of issues of multiplicity whereby the sponsor
did not make statistically appropriate adjustments for these mul-
tiple comparisons . . .” despite significant findings on the Parkin-
son’s Disease Quality of Life scale in favor of Azilect. Although it is
unknown how this adjustment may have impacted the result and
subsequently the label claim, the expectations of the reviewing
division are well documented.

In addition, administrative considerations impacted agency re-
viewer decision making. Concerns were noted regarding the lack
of appropriate documentation describing training procedures, ad-
ministration of the tool, and inadequate descriptions of measures.
Examples of such concerns included the SEALD reviews of Egrifta
where reviewers noted a missing user’s manual, lack of descrip-
tion of the Caregiver’s Outcome Assessment for Torisel, and con-
fusion regarding patient instructions for using an itch visual ana-
logue scale for Stelara.

A final category grouped agency reviewer feedback on PRO
measures where discrepancies occurred between the agency and
the sponsor regarding whether a measure appropriately demon-
strated treatment benefit. Feedback in this category ranged from a
straight-forward assessment of no demonstrated statistical differ-
ence between active treatment and placebo (e.g., Letairis and Reli-
stor) to more detailed discussions of failure to demonstrate treat-
ment benefit when some symptoms improved while others
showed worsening (e.g., Chantix).

Figure 1 depicts the percentage of claims denied by each ana-
ytic category of reasons for rejections, and Table 3 describes reg-

ulatory feedback by product.
Case studies of each drug submission are detailed in the Sup-

plemental Materials found at http://dx.doi.org/10.1016/j.jval.2012.

01.010. Differing levels of information were provided in each DAP;
likewise, review formats were somewhat inconsistent. Therefore,
the level of detail extracted from the submissions varies by prod-
uct. For the purposes of this review, it was assumed that the spon-
sor sought a claim based on the PRO(s) referenced in the DAP un-
less otherwise specified.

Discussion

To our knowledge, this is the first comprehensive compilation of
FDA feedback on the use of PROs in clinical trials in support of label
claims since the release of the draft FDA guidance in 2006. Reasons
for rejection of claims varied, but the majority focused on whether
a measure was fit for the purpose for which it was used and issues
of study design, data quality, or interpretation of PRO results. Most
denials and critical discussions were consistent with the spirit of
the PRO guidance. The final PRO guidance places strong emphasis
on interpreting PRO data and on developing PRO measures. Instru-
ment validity, in particular content validity, is discussed in detail
in the PRO guidance. The guidance notes that other measurement
properties will not be considered until evidence of this property
has been appropriately determined. Reviewers emphasized this in
their criticisms in a number of product reviews, including several
that utilized generic measures.

Concerns with study design and interpretation of PRO data per-
sist. For example, reference to minimal important difference was
removed from the final guidance and replaced with a discussion of
individual responses to treatment or responder definitions. This
change, however, does not completely address the issue of dem-
onstrating a clinically relevant change. Clinical trial consider-
ations are addressed in the guidance, but these issues do not al-
ways have a solution that is practical for all clinical trial conditions
(e.g., single-arm study design in oncology studies).

Statistical considerations also remain paramount to obtaining
PRO claims. Responses to submissions clearly demonstrate that
PROs must be treated with the same rigor as other clinical end
points. Prospective, adequate statistical analysis plans must be
developed to address issues such as multiplicity and methods for
dealing with missing data.

Importantly, as this review period is inclusive of the release of
both the draft and final guidance documents, the level and type of
documented feedback provided to the public by the FDA is incon-
sistent. First, the level of review varied across submissions. Not all
submissions received a review from SEALD, because this group
acts on a consultancy basis. Submissions with a SEALD review

Fit for Purpose
38%

Study Design, Data 
Quality, Interpretation

27%

Statistical Issues
11%

Administrative Issues
10%

No Treatment Benefit
14%

Fig. 1 – PRO label claim denials.
(e.g., Stelara, Chantix, Samsca, and Egrifta) received very detailed
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comments and recommendations. Details on other submissions
were much more difficult to discern and were found embedded
within the medical review or cross-team leader review. Comments
from the SEALD review of Egrifta illustrated the difficulties facing
both industry and regulatory bodies in the review of studies uti-
lizing PROs that were planned and executed prior to the release of
the draft guidance. Specifically, the SEALD reviewer expressed res-
ervations with respect to the content validity of the Body Image
Impact Module, which does not meet the new standards articu-
lated in the guidance; the reviewer stated that the instrument
should not be recommended by FDA for future drug development,
yet a claim was still granted. It is worth noting that the PROs eval-
uated in the Egrifta clinical trials had been incorporated with prior
input from the FDA in advance of the final guidance. As experience
with the guidance matures and both industry and regulatory bod-
ies acclimate, such conflicts are expected to become less frequent.

Other inconsistencies in regulatory responses may be attribut-
able to differences between reviewing divisions. For example, in
some situations, a generic measure (e.g., the Short Form 36 Health
Survey’s physical component score) was accepted as a suitable
end point by one reviewing division and rejected by another be-
cause of a lack of specificity. In addition, differences in the per-
ceived acceptability of PRO measures to support labels claims may
exist across FDA divisions. At the time of this analysis, no PRO
claims have been granted by the oncology division, but PRO data
for some oncology drugs (e.g., Dacogen) appear to demonstrate
significant results regarding impact on HRQOL or symptoms such
as fatigue and dyspnea. Although it is likely that these data were in
some way confounded by the nature of the trial, sponsors would
better understand the position of this division if details were pro-
vided in the reviews. Disclosing the measures used by sponsors
and the reason for criticisms, if any, would greatly assist sponsors
in refining their internal decision-making processes to include the

Table 3 – Category of denial by product.

Product Fit purpose Study design, data
quality, interpretation

Stat

Azilect
Chantix X
Dacogen*
Luncentis X
Elaprase
Vectibix XX
Zolinza XX
Januvia
Torisel X XXXX
Letairis X
Somatuline X
Ixempra XX
Relistor XX
Samsca XX
Ilaris X
Stelara XXXXXX
Bepreve X
Isodax XX XX
Ampyra X X
Jevtana XXX XXXX
Egrifta XXXX
Invega
Pristiq X
Treanda*
Promacta*
Vpriv X

* No information provided in the drug approval package. X, analytic
right instrument to measure the right concept.
Several limitations should be noted for this review. First, for
practical reasons we limited review of products to those classified
as NMEs and/or BLAs. As such, products seeking approval for new
indications were not included in our review. There may be in-
stances where these submissions also have rejected PRO claims. A
limitation of this analysis is that it is not clear, because of the
confidential nature of labeling discussions, whether the com-
ments by the FDA were for claims actively requested by sponsors
or whether they were comments made in some other regard. PRO
instruments are included in drug submissions not only for label
claims but also to provide supportive data to the primary end
point, to provide data requested by the FDA or the European Med-
icines Agency [5], for publication purposes, or to satisfy market-
access needs (utility assessments). Unless actively seeking a label
claim, the sponsor is unlikely to invest in new instruments to meet
the standards outlined in the FDA PRO guidance. Therefore, al-
though this analysis provides sponsors a means with which to
assess and support the quality of their PRO strategies, our analysis
is unlikely to be a measure of the quality of submissions targeted
at PRO label claims to the FDA, because often the lack of access to
a detailed response from the agency made it difficult to discern the
rationale for these types of decisions.

Conclusions

The use of PROs as clinical trial end points continues to be wide-
spread, with more than 45% of all NME or BLA submissions be-
tween 2006 and 2010 utilizing these instruments in some capacity
[1]. Despite the commonality of PRO inclusion, rejection rates for
PRO claims remain high. PRO label claims are denied for various
reasons, some of which are addressed by the FDA in its PRO guid-
ance. Although the learnings from this research are limited by the

l issues Administrative issues No treatment benefit

X

X
X

X
X

X
X
X
X

X
X X
XXX

X
X X

egory for denied claim.
istica

X

X

X
X

X

X
X

amount of information publicly available, review of denied claims
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may provide an insight into how sponsors could improve the im-
plementation of PROs in clinical trials and the level of PRO evi-
dence submitted to increase the likelihood of obtaining PRO label
claims. Such continuous learning and combined efforts between
sponsors and regulatory bodies will allow the patient’s voice to be
heard in the drug development process.
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ABSTRACT

Objective: To facilitate development and evaluation of a PRO instrument
conceptual framework, we propose two tools—a PRO concept taxonomy
and a PRO instrument hierarchy. FDA’s draft guidance on patient
reported outcome (PRO) measures states that a clear description of the
conceptual framework of an instrument is useful for evaluating its
adequacy to support a treatment benefit claim for use in product labeling
the draft guidance, however does not propose tools for establishing or
evaluationg a PRO instrument’s conceptual framework.
Methods: We draw from our review of PRO concepts and instruments
that appear in prescription drug labeling approved in the United States
from 1997 to 2007.
Results: We propose taxonomy terms that define relationships between
PRO concepts, including “family,” “compound concept,” and “singular
concept.” Based on the range of complexity represented by the concepts,

as defined by the taxonomy, we propose nine instrument orders for PRO
measurement. The nine orders range from individual event counts to
multiitem, multiscale instruments.
Conclusion: This analysis of PRO concepts and instruments illustrates
that the taxonomy and hierarchy are applicable to PRO concepts across a
wide range of therapeutic areas and provide a basis for defining the
instrument conceptual framework complexity. Although the utility of
these tools in the drug development, review, and approval processes has
not yet been demonstrated, these tools could be useful to improve com-
munication and enhance efficiency in the instrument development and
review process.
Keywords: classification system, conceptual framework, patient-reported
outcomes, PRO concept taxonomy, PRO instrument hierarchy.

Introduction

The 2006 Food and Drug Administration draft guidance on
patient-reported outcome (PRO) measures states that one of the
first steps in the instrument selection or development process is
the identification of the conceptual framework of each instru-
ment [1]. The framework specifies the purpose for each item in
terms of the instrument’s measurement goal and specifies how
each item is to be used, either as a single-item concept or grouped
together to form more complex concepts scored according to the
instrument’s measurement structure and scoring system. The
instrument can be deemed adequate to support a targeted state-
ment of treatment benefit (i.e., claim) if the instrument measures
the claimed concept in a well-defined and reliable way. By rec-
ommending the specification of the conceptual framework for
each instrument, FDA recognizes the extensive variation that
exists among PRO instruments. The tools described here offer a
systematic approach to establishing and evaluating any instru-
ment’s conceptual framework.

Instruments used in clinical research studies are known to
differ in content depending on their intended application, for
example, diagnosis, disease severity, and patient characteristics.
These factors, in turn, determine the most relevant concepts for
measuring treatment impact. Instruments may also differ accord-
ing to developers’ perspectives on how to represent PRO con-
cepts and their relationships; for example, researchers trained in
medicine, psychology, and economics have developed instru-
ments with different item formats, content, measurement struc-

tures, and scoring systems [2–5]. Reviews of compendia of health
status and well-being measures present a more complete perspec-
tive of the diversity of concepts and measurement structures used
in generating scoring systems for measures used in various fields,
including pharmacoeconomics, health services research, geriat-
rics, mental health, and nursing [6–11].

Within the PRO field, researchers, including Fries, Guyatt, and
Spilker [12–14], have proposed taxonomies for classifying health-
related quality-of-life (HRQoL) concepts; these systems, however,
have not as yet been operationalized. Existing classification opera-
tional systems, such as the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV), International Statis-
tical Classification of Diseases and Related Health Problems
(ICD), and International Classification of Functioning, Disability,
and Health (ICF), [15–19], illustrate the clustering of concepts and
diagnoses and their hierarchical arrangement into concepts of
increasing complexity. These, however, have been designed for
enumeration and epidemiologic analysis rather than for the type
of evaluative decision-making required in the drug approval
process. Our review of labeling approved by FDA indicated that
PRO instruments of different complexities, from single items of
event counts to multiitem, multiconcept instruments have been
used to support claims of treatment benefit [20]. Furthermore, this
review suggested that it would be possible to link an instrument’s
content and measurement structure to the nature of a statement of
treatment benefit. That is, there is an interrelationship between the
intended claim and the measure that supports it.

The ability to identify and codify this relationship has several
advantages to sponsors, regulators, as well as to outcomes
researchers more broadly. First, the sponsor and FDA need to
understand the complexity of the concept in the desired claim
because it will determine the adequacy of the instrument used to
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support that claim. From FDA’s point of view, more complex
claims are likely to require more comprehensive instruments that
have been demonstrated to capture all the important aspects of
the complex concept in the targeted patient population [21].
Second, matching the complexity of the claim to patients’ and
physicians’ perspectives of disease burden and impact can be
important to the external credibility and effect of the claim.
Third, being able to link a PRO instrument explicitly to regula-
tory or clinical decision-making via the conceptual framework
can be both a rewarding and challenging aspect of study design
and implementation. Moreover, specification of the relationship
between a statement of treatment benefit and the PRO instru-
ment that supports this claim incorporates the need for using
standard, well-established psychometric methods to demonstrate
properties, such as content and construct validity, as integral
components of the decision-making process.

To set forth a systematic method for depicting an instrument’s
conceptual framework, this article proposes a “PRO Concept
Taxonomy” and a “PRO Instrument Hierarchy.” These two
tools endeavor to resolve inconsistency and confusion when con-
ceptualizing and quantifying treatment benefit measured by PRO
instruments. The PRO Concept Taxonomy incorporates key
terms, including “singular” concept, “compound” concept, and
“family” concept; usage of these terms is proposed as a way of
adding clarity to the development of an instrument’s conceptual
framework. This proposed classification system is generalizable
across a wide range of families and concepts.

The PRO Instrument Hierarchy connects the conceptual
content of a PRO instrument that has been selected to support
the intended claim with the instrument’s measurement structure
and scoring system, thereby completing the description of the
instrument’s conceptual framework. By linking the claim made
with the complexity of the instrument used to support it, we can
plan a measurement strategy for future labeling goals.

Methods for Developing the PRO Concept
Taxonomy and PRO Instrument Hierarchy

The first step in developing the taxonomy and hierarchy was to
evaluate PRO concepts that were identified in our review of the
Clinical Studies sections of the labeling for 215 new products
approved in the United States from January 1997 through
December 2002 [20]; labeling for 64 of these products was found
to report at least one PRO. We attempted to identify the actual
PRO instrument used to measure the PRO concept and each
instrument was evaluated in terms of its conceptual framework
to determine the instrument’s relationship to the PRO concept
identified. In this article, we use the term “concept” to refer to an
aspect of how patients feel or function that is expressed qualita-
tively; when measured by a PRO instrument, a concept is repre-
sented by items and domains.

The second step was to validate the taxonomy and hierarchy
by evaluating the labeling for the 142 new products approved
by FDA from January 2003 through December 2007; labeling
for 36 products reported at least one PRO. The PRO concepts
and instruments found in labeling for the 1997–2007 period
can be found at: http://www.ispor.org/Publications/value/
ViHsupplementary/ViH12i8_Erickson.asp. The same methods
were used for this review as for that of the 1997–2002 labeling.
Third, we broadened the scope of our evaluation of PRO instru-
ments to include formal scales beyond those that appeared in the
new product labeling using information from the On-Line Guide
to Quality-of-Life Assessment (OLGA) [6,22]. OLGA’s compre-
hensive database includes information on thousands of instru-
ments that are of potential relevance for supporting a claim of

treatment benefit. Based on selection criteria designed to identify
instruments of diverse conceptual content and measurement
structures, the conceptual frameworks of 25 instruments were
formally evaluated. This step provided assurance that the tax-
onomy and hierarchy would be relevant not only to instruments
used in previous labeling, but also to those that might appear
after 2007.

These evaluations indicated that to fully understand the
concept, or concepts, measured by a single instrument or battery
of instruments, it is necessary to understand the relationships
between the included concepts within the context of their use in
the intended claim. For example, a claim of treatment benefit for
a new migraine product is commonly stated in terms of five
separate symptoms (defined below). Because there is no explicit
specification of an interrelationship between them, five symptom-
specific instruments are used to provide an implicit, rather than a
measured, statement about treatment impact of the more general
concept of migraine symptoms.

On the other hand, arthritis-related physical function is fre-
quently expressed in terms of abilities to perform everyday acti-
vities, such as basic activities of daily living (ADLs) and
instrumental ADLs (IADLs), for example, shopping, managing
money, doing heavy housework, and mobility. When the rela-
tionships between the general and specific concepts is explicitly
recognized, they can be measured using a single instrument, such
as the Health Assessment Questionnaire Disability Index (HAQ-
DI) [23], and the obtained scores can provide explicit informa-
tion about treatment impact on both the more general concept as
well as the specific abilities.

The PRO Concept Taxonomy

As a result of our evaluation of instruments, we define four
nested levels of concepts that represent a practical limitation on
the number of levels relevant for making meaningful statements
about treatment benefit using PROs, a fifth level we define as
concepts that are too basic for supporting meaningful claims (see
Fig. 1). Concepts in lower levels of the nested arrangement are
more specific than those in the higher levels. Understanding
relationships between concepts enables researchers to apply an
instrument that is appropriate for the purpose of measurement.

To facilitate a systematic method for depicting a conceptual
framework, we define three terms: “family,” “compound
concept,” and “singular concept.” A family is a taxonomic cat-
egory that consists of subcategories, much like species and sub-
species in biology. In the PRO context, families can be thought of
as higher-level concepts that have subconcepts consisting of com-
pound and singular concepts.

Families may be either generic or specific with respect to
disease or condition. Generic families, such as mental, physical,
and social function [24–26] are too general for meaningful,
product-related discussions and measurement. Specific families,
on the other hand, categorize concepts that are related to key
diagnostic and therapeutic aspects and, thus, are useful for dis-
cussing treatment benefit; each specific family can be placed
within a generic family. For example, the specific family of
migraine symptoms, which is traditionally defined in terms of
nausea, vomiting, pain, phonophobia, and photophobia, is
located within the generic family of signs and symptoms.

Each family, whether generic or specific, comprises at least
one singular concept that both patients and their health-care
decision-makers could consider to be a meaningful goal of treat-
ment benefit, for example, pain intensity. Singular concepts may
have low-level singular concepts that are considered to be too
basic for use in labeling, for example, ability to cut meat. A
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compound concept is defined as consisting of at least two singu-
lar concepts; for example, the concept “basic activities of daily
living” typically includes bathing, toileting, transferring, and
dressing.

The PRO Concept Taxonomy is intended to provide structure
to the task of establishing and reviewing a conceptual frame-
work. This task requires identification of the concepts repre-
sented by instrument scores, identifying all items that contribute
to that score, and diagramming the nesting of concepts within
one or more families where appropriate, as illustrated in
Figure 2. Singular concepts, and low-level singular concepts, are

the most fundamental units in the taxonomy and can be consid-
ered as the “building blocks” of compound concepts. A com-
pound concept may be made up of two types of singular
concepts: 1) those that include low-level singular concepts, as
shown in Family 1; and 2) those that can be measured with one
item, as shown in Family 2. The type and number of these
singular concepts depends on the disease and its treatment as well
as the compound concept that represents the goal of measure-
ment and corresponds to the labeling targets. A statement of
benefit may be based on information about a single family or
multiple families.

Low-level singular concepts: an aspect 
of a singular concept that are too basic 
to be used for a claim of treatment 
benefit, e.g., shampooing hair

Singular concept: the most specific aspect 
of health or well-being that is meaningful 
to patient and health professionalM
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 c
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Compound concept: includes at least 2 
singular concepts that are identifiable 
subsets, e.g., ADL

Family  (generic): an overarching category
that refers to a group related elements, or 
concepts, e.g., physical function

Aggregate: a compound concept 
composed of multiple families

Family (specific): a narrowly defined 
family that is usually described in terms 
of either a disease or health condition, 
e.g., migraine symptoms

Family 1 (F1) Family 2 (F2)

Aggregate

Specific F1 Specific F2

Level 1

Level 2

Level 4

Level 3

Figure 1 Patient-reported outcome concept taxonomy: depicts relationships between concepts.ADL, activity of daily living.

Low-level singular concepts: Not alone 
sufficient to be an instrument used for a 
claim of treatment benefit
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Order 0 - 1
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Figure 2 Patient-reported outcome instrument hierarchy: depicts concepts, measurement structure, and relationship to hierarchy.
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As shown in this figure, an aggregate is a compound concept
that explicitly includes multiple families, for example, HRQoL.
A global concept includes one or more families that are implicitly
defined and aggregated by the patient, for example, self-rating
of health, and is outside the scope of a classification system
that is based on clearly identified concepts and their explicit
relationships.

The main organizing unit for specifying one or more concepts
is the family. Each concept must belong to one family and,
conversely, each family can have few or many singular concepts.
In fact, a very simple depiction of the PRO Concept Taxonomy
can contain one singular concept within a single family in a given
application, for example, arthritis-specific pain within the HAQ.
More complex, single-family concepts may have low-level singu-
lar concepts that are used to form singular concepts. Singular
concepts may be used to form compound concepts if the instru-
ment development process provides empiric evidence that the
compound concept is defined by the singular concepts.

Procedures for identifying PRO concepts and their relation-
ships are referenced in the FDA draft PRO guidance and docu-
mented in other publications [27–31]. These established methods
reflect the importance of using both qualitative and quantitative
techniques to assure that an instrument provides a suitable
measure of the intended measurement goal. Instruments devel-
oped using such procedures are most likely to contain items and
domains that adequately represent the concepts that are mean-
ingful to both patient and health-care professional, and to incor-
porate an approach to measurement that creates scores
appropriate for the intended use, for example, as clinical trial end
points.

Consideration of these PRO Concept Taxonomy principles
can assist in depicting an instrument’s conceptual framework. By
comparing an instrument’s taxonomic structure with a product’s
targeted labeling claims, the adequacy or an instrument can be
assessed and researchers can gain insights into the additional
instrument development work needed to support those claims.
Insight into the complexity of a concept can also be useful when
designing studies to support claims related to that concept.

The PRO Instrument Hierarchy

The second step in specifying an instrument’s conceptual frame-
work is to formalize relationships between concepts through the
identification of the measurement structure and scoring system
and verify this against the measurement goals and the targeted
claim. Our review of approved labeling indicated that, regardless
of taxonomic structure, instruments could be grouped into nine
categories, representing increasing orders of conceptual and mea-
surement complexity. Table 1 shows the nine orders in the hier-
archy in terms of their number of families and concepts, and
measurement structure, along with examples to illustrate the type
of PRO instrument in each order. As indicated in columns 2 and
3, multiple-family instruments may be made up of singular or
compound concepts within the individual families. The number
and type of families and concepts within an instrument varies
depending on the intended use of the instrument. Some instru-
ments with multiple families may also permit the formation of an
aggregate concept that may support a claim of “health-related
quality of life” (HRQoL) if the included concepts meet the FDA’s
HRQoL definition [1]. A multifamily instrument may have a
validated measurement structure that permits it to support end
points of more than one order, depending on the concepts chosen
as study end points (e.g., the 36-Item Short-Form Health Survey
[SF-36]; see below).

Order 0 categorizes the simplest type of conceptual framework
and Order 8 categorizes the most complex. All PRO instruments,
whether generic, disease specific, treatment specific, or global,
belong to at least one family and thus can be placed in at least one
order in this hierarchy. Each order is also characterized by a
measurement structure that indicates the degree to which scores
for singular concepts can be combined to form higher-level scores.
Thus, each instrument score (or set of scores) becomes a study end
point and the concept represented by that score, or set of scores,
determines the particular order in the hierarchy that score is
assigned. PRO measures that are based on patient reports of
frequencies or occurrences of disease- or treatment-related events
are classified in Order 0. Instruments that record patients’ evalu-
ative responses, for example, severity or bothersomeness, about
symptoms, functions, or perceptions are placed in Orders 1–8.

Measures that assess a frequency count as a singular concept
in one family, such as the number of stools observed in the past
week, are classified into Order 0 and support very specific state-
ments about treatment effect. Instruments that elicit a patient’s
evaluation of a singular concept in one family are classified into
Order 1; like instruments in Order 0, these also support very
specific statements about treatment effect. The measure of ocular
itching in ALAMAST labeling is an example of an Order 1
instrument.

Global item measures are placed in Order 2 as each assesses
a compound, rather than a singular, concept. Global item mea-
sures provide general information that is difficult to use as the
only evidence to support a clinical decision. They are included in
the PRO Instrument Hierarchy, however, as they have frequently
appeared in labeling, especially those for treatments of rheuma-
toid arthritis.

PRO measures in Order 3 assess singular concepts within one
family measured as a battery. Order 3 instruments differ from
those in Order 1 in that the singular concepts are clustered
together in labeling in some explicit way, such as in the measure-
ment of “time to symptom improvement” or in the need to
“win” simultaneously on a cluster of symptoms. The battery of
instruments measuring four migraine symptoms in IMITREX
labeling (Table 1) is an example of an Order 3 measure. These
measures support symptom-specific statements of treatment
benefit and when taken into consideration altogether implicitly
demonstrate, rather than explicitly measure, treatment benefit at
the family level (e.g., migraine symptoms).

Order 4 measures support statements of treatment benefit
based on both the singular concepts and the family, as illustrated
by the excerpt from ARAVA labeling in Table 1. Instruments in
Order 4 have a measurement structure that provides a profile of
scores that allows for meaningful interpretation when comparing
scores across domains throughout the duration of treatment.
Order 5 measures have four levels within one family and can
support statements of treatment benefit at three levels, namely,
the singular and compound concept as well as the family levels.
Although no instruments of this type were found in our review of
approved labeling (see below), we include it for completeness.

Orders 6–8 instruments include two or more families with
two or more concepts. Like Order 4 instruments, these instru-
ments also generate profiles of scores that can support measure-
ment of concepts at various levels and offer multiple study design
and analysis options. Order 6 instruments, like those in Order 3,
measure individual concepts, but unlike Order 3, the concepts in
Order 6 instruments have a measurement approach, for example,
summated ratings, that allows for comparisons between the
family concepts; the SF-36 profile is an example of an Order 6
instrument [32]. Order 7 measures combine multiple singular or
compound concepts into families or an aggregate that includes
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Table 1 PRO instrument hierarchy for classifying PRO instruments according to their taxonomic and measurement structures, with examples of PRO
instruments and statements of treatment benefit from existing prescription drug labeling

Order
number

Characterization of PRO instruments

Claim(s) supported by instrument
With example of PRO statement of treatment benefit*Families* Concepts*

Taxonomic and measurement structure
With example of PRO instrument or concept

0 1 1 S 1 or more items in a singular concept that assess
frequencies or occurrences that are disease or
treatment related

Example: Number of stools per week

Specific claim about the reported event
Example: “Patients on ZELNORM also experienced an increase

in median number of stools from 3.8/week to 6.3/week at
month 1 . . .”

1 1 1 S 1 or more items eliciting patient evaluation of either a
symptom, function, or perception

Example: Ocular itching

Specific claim about the evaluated singular concept
Example: “ALAMAST was significantly more effective than

placebo after 28 days in preventing ocular itching
associated with allergic conjunctivitis.”

2 1+ 1 C A global, compound concept measured by a single item
Example: Overall rating of the condition of dry mouth now

compared with before starting treatment

General claim that reflects the content of the item
Example: “Statistically significant global improvement in the

symptoms of dry mouth was seen . . .” (EVOXAC)

3 1 2+ S Multiple singular concepts representing a cluster of
disease-related concepts with one or more
measurement approaches that allow for individual
concept scores.There is no family score.

Example: Headache response defined in terms of severity
of headache pain. Associated symptoms of nausea,
photophobia and phonophobia were also assessed.

Concept-specific claims but no family-level claim.There
are as many claimable end points as there are concepts.

Example: “The percentage of patients achieving headache
response 2 and 4 hours after treatment was significantly
greater among patients receiving IMITREX. For patients
with migraine-associated nausea, photophobia and/or
phonophobia at baseline, there was a lower incidence of
these symptoms at 2 hours (Study 1) and at 4 hours
(Studies 1,2, and 3).”

4 1 2+ C Singular concepts are expressed in 2+ singular concepts
with a measurement approach that allows for a
compound family score. Concept and family scores are
measured using a scoring system that allows direct
comparison of concepts.

Example: Health Assessment Questionnaire Disability Index
(HAQ DI)

Both concept-specific and family-level claims.There are at
least three claimable end points.

Example: “The mean change from baseline in functional ability
as measured by the HAQ Disability Index (HAQ DI) in the
6 and 12 month placebo and active controlled trials is
shown in Figure 4. ARAVA was statistically superior to
placebo in improving physical function. Superiority to
placebo was demonstrated consistently across all eight HAQ
DI subscales (dressing, arising, eating, walking, hygiene,
reach, grip and activities) in both placebo controlled
studies.”

5 1 1+ C and
1+ S

Compound concepts each have at least one subconcept
with a measurement approach that allows for the
calculation of subconcept and concept scores as well as
a family score. Both concept and family scores
represent compound concepts.

Example: None found

One family, and concept and subconcept claims; there are
as many claimable end points as there are end points in
the three levels.

Example: None found in labeling 1997–2007

6 2+ 2+ S Multiple singular concepts, each of which represents a
family, with a measurement approach that allows
comparison across concepts.There is no aggregate
score.

Example:Walking Impairment Questionnaire (WIQ)

Concept-level claims.There are as many claimable end
points as there are concepts.

Example: “The Walking Impairment Questionnaire assesses the
impact of a therapeutic intervention on walking ability. In a
pooled analysis, patients reported improvement in their
walking speed and walking distance. (PLETAL).”

7 2+ 2+ S
or C

Concepts are measured in terms of 2+ concepts and 2+
families with a measurement approach that allows
calculation of concept and family scores that can be
compared.There is an aggregate score that combines
more than one family but omits at least one major
family needed to support the HRQoL concept.

Example: Asthma Quality of Life Questionnaire
(AQLQ—Juniper)

Family and concept-level claims, with as many claims as
there are families and concepts

Example: “The subjective impact of asthma on patient’s
perception of health was evaluated through use of the
AQLQ. Patients receiving ADVAIR DISKUS 100/50 had
clinically meaningful Improvements in overall asthma-specific
quality of life as defined by a difference between groups of
at least 0.5 points in change from baseline.”

8† 3+ 3+ C Family and concept scores measurement approach that
allows comparison across families and concepts.There
is an aggregate score that includes all families needed
to support the HRQoL concept.

Example: Sickness Impact Profile (SIP)

An overall (potentially HRQoL), as well as multiple family
and concept claims; there are as many claimable end
points as in the three levels plus the aggregate score.

Example: “The SIP, a multiitem scale in 12 concepts designed
to assess the patient’s functioning in multiple areas. Data
for the overall SIP score at baseline and change from
baseline at 3 months are presented in table 2. For TASMAR,
the change from baseline was statistically significant for the
200 mg tid treatment arm, with a p-value of 0.01.”

C, compound concept; HRQoL, health-related quality of life; PRO, patient-reported outcome; S, singular concept.
*Labeling statements are taken from: http://www.accessdata.fda.gov/scripts/cder/drugsatfda/ [46], the 2002 or the 2006 PDR [47].
†Any instrument or battery of instruments that provides an overall score without documentation that supports an underlying theoretical model or justification for combining multiple families
of concepts should not present the overall score for decision-making. If such a score is used, a caveat about the lack of an appropriate measurement structure should be stated in a footnote.
NOTE:The examples in this table are drawn from the review of new prescription drug labeling approved between 1997 and 2002.These examples illustrate relationships between statements
of treatment benefit and the measurement structures of various instruments.They do not, however, provide assurance that the same relationships will be applied to future drug approvals.
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more than one family; these instruments can be used to measure
both the concepts and the families. In addition, Order 7 instru-
ments may be used to measure the concept represented by the
aggregate score.

Order 8 measures are the most “complex,” both conceptually
and practically, because they: 1) measure three or more families,
including all families needed to support the HRQoL concept as
specified in FDA’s draft guidance, i.e., physical, psychological/
emotional, and social functioning; 2) have multiple domain
scores; and 3) incorporate measurement approaches that support
the calculation of an aggregate score. Order 8 instruments can be
used to measure singular concepts, family concepts, or aggregate
concepts. A conclusion that a treatment impacts HRQoL would
be based on an Order 8 instrument.

Depicting the Conceptual Framework

The conceptual framework of a battery of instruments proposed
for evaluating the benefit of a new migraine treatment, that is, an
Order 3 battery of instruments, is illustrated in Figure 3 using the
taxonomy and hierarchy. The first step in developing this frame-
work is to identify a set of signs and symptoms related to
migraine headache that are recognized by patients and clinicians
as being meaningful for defining migraine treatment response.
The resulting specific family of migraine symptoms is represented
by a cluster of five singular concepts, shown as the taxonomic
structure in Figure 3. The dashed lines connecting the singular
concepts to the family level indicate that relationships between
the individual symptoms and the family, the measurement struc-
ture, are implied rather than explicit, that is, the scoring system
for the five symptoms does not include a combined symptom
score at the family level. In this example, a conclusion concerning
a treatment benefit (migraine response) would be based on
improvement in every symptom depicted in the conceptual
framework.

Figure 4 shows the use of the taxonomy and hierarchy to
depict the conceptual framework of the HAQ-DI for supporting

labeling claims at both the family and compound concept levels,
an instrument in Order 4. As shown in this figure, the HAQ-DI
measures a specific family, defined by the eight singular concepts,
which are, in turn, composed of low-level singular concepts. The
solid lines indicate that the instrument’s measurement structure
provides a rationale for combining low-level singular concepts to
form explicit statements about patient performance of eight sin-
gular concepts as well as the compound concept of physical
disability, which is expressed in a single score within the family of
arthritis-related physical function.

In developing both the taxonomy and hierarchy, we started
with the evaluation of a given instrument according to its
content, measurement structure, and scoring system. This
process produces a depiction of the conceptual framework as
illustrated in Figures 3 and 4. The orders in the PRO Instrument
Hierarchy also indicate the type of claim that the instrument can
support.

Evaluating the PRO Instrument Hierarchy
Using Recently Approved Labeling

The explicit relationships between the PRO instrument’s concep-
tual content, expressed in terms of the PRO Concept Taxonomy,
and the treatment benefit statements in labeling, reflected in the
PRO Instrument Hierarchy, were evaluated and validated in two
separate stages. A previous analysis showed that labeling for 64
(30%) of the 215 new drugs approved from 1997 to 2002
included a treatment benefit statement (in the Clinical Studies
section) about a concept measured by a PRO instrument [20]. We
first reanalyzed the labeling for these 64 drugs, and classified the
conceptual frameworks represented by the PRO statements
therein into one of the nine categories described in Table 1.
During this first stage, the PRO Instrument Hierarchy was
adapted to better fit the actual labeling statements observed. To
validate this hierarchy, we then analyzed the labeling of the 142
new drugs approved in 2003–2007 (following the same criteria
used in the 1997–2002 study), of which 36 contained PRO-based
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Figure 3 Intended statement of treatment benefit: reduce symptoms of migraine.
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statements in their Clinical Studies section, to determine whether
those statements and their implied conceptual frameworks
mapped well into the hierarchy. This second mapping determined
that no changes to the basic structure of the hierarchy were
needed, but we felt it was appropriate to modify the description
of Order 4, from “There are at least 3 claimable end points” to
“This may allow 3 or more claimable end points.”

The percentage of times that each order occurred, for each of
the two periods examined, is shown in Figure 5. Percentages add

to more than 100% because the labeling for many drugs (38 of
100) contains more than one order of PRO statement. For some
orders, the rate of use was similar between periods, in others it
was not; some of the variation observed is due to differences in
types of drugs approved between periods, as described below.

Simple event counts (Order 0) and singular PRO concepts
measured with one or more items (Order 1) were the most
commonly occurring orders, present in labeling for 40 and 52 of
the 100 drugs, respectively. Some frequently used event counts
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were cough (immunologic agents), partial seizure frequency (anti-
epileptic agents), and use of rescue medications (antimigraine and
respiratory agents). Frequently used singular PRO concepts were:
pain intensity, symptom assessments (several areas), ocular itching
(ophthalmics), and dyspnea (cardiovascular).

PRO concepts of Order 2 (global concepts), Order 3 (a cluster
of singular concepts), and Order 4 (1 family represented by one
compound concept containing 2+ singular concepts) were the
next most common, appearing in labeling for 25, 18, and 16
different drugs, respectively. Global concepts were most common
for anti-inflammatory agents, as a patient global score is part of
the American College of Rheumatology 20/50/70 criteria used in
rheumatoid arthritis; these accounted for the labeling of 10 drugs
out of the 26 with global scores [33,34]. Other statements clas-
sified as globals were: time spent in on-off states for Parkinson’s
disease (five cases); ability to perform normal activities; and
satisfaction with treatment. Interestingly, global items were
rarely the only PRO concept in labeling (4 out of 26 cases).
Global concepts were less common in labeling approved between
2003 and 2007, primarily due to only one drug for rheumatoid
arthritis being approved during that period.

Order 3 PRO measures (which measure a cluster of singular
concepts) were most common among gastrointestinal agents
and antimigraine products, where different symptom concepts
(e.g., phonophobia, photophobia, nausea) are clustered together
as a single disease-specific family of concepts (migraine symp-
toms). Use of Order 3 instruments was much higher in the
1997–2002 than in 2003–2007 due to the approval of 6
migraine drugs in the earlier period, all with Order 3 PRO
measures, as opposed to no migraine drugs in the later period.
In the earlier period, all but one of the approvals based on
Order 4 measures referenced the HAQ Disability Index (or
M-HAQ) for anti-inflammatory products [23,35]; the only
other Order 4 instrument was the total nasal and non-nasal
symptom score for a respiratory product. In the later period,
however, there was more varied use of Order 4, including the
Erectile Function domain of the International Index of Erectile
Dysfunction, the Functional Living Index—Emesis, the Sheehan
Disability Scale, and the Alzheimer’s Disease Cooperative
Study-Activities of Daily Living Inventory (ADCS-ADL)
[36–39].

More complex PRO measures were less common, with no
examples of Order 5 instruments occurring in this set of labeling,
and a total of 21 examples with Order 6–8 measures. Order 6
measures (2+ families represented by 2+ singular concepts with a
profile of scores) included the Walking Impairment Question-
naire (cardiovascular agents), the SF-36 profile of scores (diag-
nostics), the Quality of Life in Narcolepsy [40], the Toronto
Western Spasmodic Torticollis Rating Scale (TWSTRS) [41]
(central nervous system agents), and the International Index of
Erectile Function [36] (urologic agents). The SF-36 profile of
scores was the only Order 6 PRO measure during 2003–2008,
used for the lone antiarthritis drug approved in the later period.

Examples of Order 7 PRO measures (2+ families represented
by 2+ singular or compound concepts, allowing for family or
aggregate scores) also primarily occurred for anti-inflammatory
products, based on the SF-36 Physical Component Score (PCS)
and Mental Component Score (MCS) scores or the Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) composite score [42]; one was based on the total
score of the Fibromyalgia Impact Questionnaire [43]. The two
examples of an Order 8 PRO measure (3+ families, 3+ concepts,
with an aggregate score) were the sickness impact profile [44]
total score, used for an anti-Parkinsonian product, and a claim
for “improved health-related qualify of life” for treatment for

paroxysmal nocturnal hemoglobinuria, based on results of the
European Organization for Research and Treatment of Cancer
Quality-of-Life Questionnaire–30-items (EORTC-QLQ-C30)
[45].

In reviewing these results across orders and time periods,
there has been relatively less frequent use of Orders 2–8 since
2003. Of those drugs approved in 1997–2002 with PROs in their
labeling, 59% (38/64) included at least one PRO of Order 2–8,
while in 2003–2007, 42% (15/36) included at least one PRO of
Order 2–8. Much of this difference is due to the nature of the
drugs approved during these periods—in the earlier period, 15
arthritis or migraine drugs were approved, all having these
higher-order PROs, while in the latter period, only one arthritis
or migraine drug was approved. Not including those drugs in this
comparison results in 47% (23/49) labels from 1997–2002 with
Order 2–8 PRO’s, and 40% (14/35) in 2003–2007.

This analysis indicates that instruments that have commonly
been used in the drug approval process fit within the nine orders
in the PRO Instrument Hierarchy, based on both an evaluation
and a validation labeling sample. This finding provides evidence
for the relevance of both the taxonomy and hierarchy in charac-
terizing PRO instruments to be used in clinical trials. Most of the
PRO data led to statements of treatment benefit within one
family rather than multiple families, with over half being used to
make narrow statements of treatment efficacy, that is, based on
singular concepts that did not explicitly include a statement of
family-level benefit.

Discussion

Specific terminology and the PRO Concept Taxonomy and PRO
Instrument Hierarchy are proposed as approaches for more sys-
tematically establishing and evaluating conceptual frameworks
for PRO instruments used in trials to assess clinical benefit.
Beyond providing structures for characterizing PRO measures,
they supply outcomes researchers with tools for evaluating and
explaining an instrument’s conceptual framework within the
context of a specific claim. With improved clarity of this struc-
ture, the linkage between the underlying diagnostic or conceptual
terminology and the outcome of the health-care intervention
becomes stronger and more transparent.

The drug-approval process is unique in that it explicitly links
the use of a PRO instrument to medical decision-making through
a statement of treatment benefit. The PRO Concept Taxonomy
and PRO Instrument Hierarchy are proposed as structures for
clarifying this linkage and for locating the use of well-established
and relevant psychometric methods within this process. For
example, use of these methods to demonstrate an instrument’s
content validity within the context of the intended claim is part
of the depiction of an instrument’s concept taxonomy. Similarly,
depiction of an instrument’s measurement structure is deter-
mined by use of well-established quantitative psychometric
methods which, in turn, locate the instrument within the PRO
Instrument Hierarchy, thereby indicating its suitability for the
intended claim.

The review of 1997–2002 new drug labeling illustrated that
the PRO Instrument Hierarchy, incorporating the principles of
the PRO Concept Taxonomy, is relevant across a wide range of
both therapeutic products and the measures chosen to demon-
strate their clinical benefit; this finding was confirmed by a sub-
sequent review of 2003–2007 new drug labeling. For example,
the predominance of the use of simple PRO instruments—event
counts and singular concept PRO instruments (Orders 0 and
1)—along with global items and disease-specific, single-family
PRO instruments (Orders 2 and 3) fits with the specific state-

A PRO Concept Taxonomy and Instrument Hierarchy 1165



ments about treatment benefit. Aside from the global PRO
instruments, which are rarely used in isolation, the connection
between the PRO instrument and the disease or its treatment is
probably most transparent in these cases and the underlying
conceptual framework of the instrument need not be complex.

Use of instruments with multiple concepts was much less
common, particularly outside the antiinflammatory area, sug-
gesting that establishing a clear relationship between treatment
of a specific disease and broader PRO concepts can be more
challenging, both in theory and in practice. Nevertheless, there
are sufficient examples of measures with multiple concepts and
families to indicate the relevance of the taxonomy and hierarchy
and to establish the potential value of measures based on
complex concepts. Use of the hierarchy along with the concept
taxonomy, beyond simply allowing for a better understanding of
the full spectrum of PRO statements allowed in labeling over this
11-year period, should assist in making the determination when
to consider and justify the use of more comprehensive measures.

Characterizing PRO instruments in a standardized way may
improve not only the communication between industry and its
regulators but also within the research community more
broadly. For example, abstracts of clinical studies frequently
use terms such as pain, physical function, and HRQoL to
describe measures that may represent any of the orders in the
hierarchy. Unless the abstract specifically names the instruments
used, the reviewer must locate the article to fully understand
both the concepts being measured and the conceptual frame-
work of the instrument in order to interpret the findings. Even
within an article, the exact concept(s) measured may be incom-
pletely documented, leading to misinterpretation of findings.
More careful attention to the naming of concepts with consid-
eration for the PRO Concept Taxonomy and PRO Instrument
Hierarchy will help to clarify the results of clinical studies using
PRO instruments.

The work presented here is limited in several ways. First,
our approach has been heavily influenced by use of PRO’s in
new drug labeling and hence may not be as applicable to other
areas using PRO’s. Second, it has been based on retrospective
evaluation of instruments and labeling; prospective use may,
and is in fact likely to, generate new considerations that could
affect the proposed taxonomy and hierarchy. Third, while we
have acknowledged the important role of measurement science,
especially that of content validity, in the developing a concep-
tual framework, we have yet to explicitly incorporate this work
into our specification of the two tools. And, perhaps most
importantly, our approach has not yet been used, to the best
our knowledge, in any interactions between sponsors and regu-
lators, nor has it been explicitly endorsed by any regulatory
agency.

Finally, the terminology, taxonomy, and hierarchy described
above are proposed as a way of improving clarity and consis-
tency when studies intended to evaluate therapeutic impact
are conceived, developed, evaluated, and communicated. It
draws both from the existing theoretical literature and from
what has been observed in approved labeling and in the regu-
latory setting. Nevertheless, refinements and extensions to
improve the taxonomy and hierarchy to meet future needs are
both encouraged and expected. The overriding goal is to better
incorporate the most relevant and interpretable PRO measures
into drug development, drug labeling, and ultimately, patient
care.
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Patient reported outcome measures could help
transform healthcare
Nick Black professor of health services research

London School of Hygiene and Tropical Medicine, London WC1H 9SH, UK

Abstract
Routine use of patient reported outcome measures (PROMs) has the
potential to help transform healthcare, says Nick Black. Not only can
PROMs help patients and clinicians make better decisions, but they can
also enable comparisons of providers’ performances to stimulate
improvements in services

Patient reported outcome measures (PROMs) can drive the
changes in how healthcare is organised and delivered. Key to
this will be to link doctors' use of PROMs in the treatment of
their patients with collection and aggregation of the data for
assessing and comparing the performance of providers—all to
improve healthcare quality.

What are PROMs?
Involvement of patients has moved on from simply seeking
people’s satisfaction with their care. PROMs seek to ascertain
patients’ views of their symptoms, their functional status, and
their health related quality of life. PROMs are often wrongly
referred to as so called “outcome measures,” though they
actually measure health—by comparing a patient’s health at
different times, the outcome of the care received can be
determined. It’s important to distinguish PROMs from patient
reported experience measures (PREMs), which focus on aspects
of the humanity of care, such as being treated with dignity or
being kept waiting.
PROMs were initially developed for use in research, which has
culminated in some regulatory bodies mandating their use. From
there, PROMs were adopted by some doctors to enhance the
clinical management of individual patients. In recent years they
have been used to assess and compare the outcomes achieved
by healthcare providers, with support of leading clinicians and
encouragement of politicians. Some doctors still question their
use, but most recognise the benefits of incorporating the views
of patients (see box 1) alongside their own.

Current approaches tomeasuring patient
reported outcomes
Broadly there are two types of PROM: disease specific and
generic. The former, of which there are thousands, are tailored

to the symptoms and impact on function of a specific condition.
Generic PROMs consider general aspects such as self care and
mobility (see box 2). Often both types are used, the former
having greater face validity and credibility, the latter allowing
comparisons across conditions. The reliability of PROMs is
similar to that of clinical measures such as diastolic blood
pressure or blood glucose.[1]
In addition to such multi-item PROMs, patients might also be
asked single questions about the extent of any change in their
health resulting from treatment (so called single transitional
items) and also questions about any adverse consequences
(complications).
Little is yet known about the impact of PROMs, although
randomised trials of their use in clinical practice have
demonstrated improvements in processes (such as diagnosis)
and, less convincingly, in health outcomes.[2] The clearest
benefits have been found in the diagnosis of depression. The
more recent adoption of PROMs in comparing providers’
performance means that their impact has not yet been evaluated.

How widely have PROMs been
implemented in routine practice?
Individual clinicians and hospitals are increasingly using
PROMs, but widespread use by health systems is still uncommon
and largely restricted to England, Sweden, and parts of the
United States. In contrast to England, where their adoption has
been driven by government wishes for public comparisons of
providers’ performance, in Sweden and the US it has been the
medical profession that has led the way, focused on improving
the clinical care of individual patients.
In England, the principal use has been in elective surgery. The
first nationwide application was in 2008 in a voluntary audit of
mastectomy and breast reconstruction,[3] followed in April
2009 by a mandatory audit of all providers of hip and knee
replacement, groin hernia repair, and varicose vein surgery (see
box 3).[4] There are plans for more procedures to be added to
this list, starting with coronary revascularisation in 2013. In
addition, the feasibility of extension to long term conditions,
cancer survivors, and people with dementia, is being explored.
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Box 1: Why consider patients’ views?

Most healthcare aims to reduce symptoms, minimise disability, and improve quality of life—these are aspects that only patients can
assess
Patients welcome being involved, and this may have health benefits in itself
Patients’ response rates are invariably better than clinicians’ (a patient only has to complete one questionnaire whereas a clinician has
to do it for every patient)
The measure avoids observer bias (inevitable if asking clinicians to assess their own practice)
Considering patients’ views increases public accountability of health services and healthcare professionals

Box 2: Example of a disease specific and a generic PROM

Disease specific PROM: Oxford Hip Score
Twelve questions about how the patient has been over the previous 4 weeks covering pain (4 items), mobility (3 items), and activities (5
items). Five possible answers scored from 0 to 4, creating overall scale of 0 (severe disease) to 48 (no problems).
Example questions:

During the past 4 weeks have you been able to climb a flight of stairs?
Yes, easily/With little difficulty/With moderate difficulty/With extreme difficulty/No, impossible
During the past 4 weeks how would you describe the pain you usually had from your hip? None/Very mild/Mild/Moderate/Severe
During the past 4 weeks could you do the household shopping on your own?
Yes, easily/With little difficulty/With moderate difficulty/With extreme difficulty/No, impossible

Generic PROM: EuroQol EQ-5D
Five questions seeking information that best describes the patient’s health that day, covering mobility, self care, usual activities, pain/discomfort,
anxiety/depression. Three possible answers: no problem; some problem; severe problem.
Example questions:
Self care: I have no problems with self care/I have some problems washing or dressing myself/I am unable to wash or dress myself.
Anxiety/depression: I am not/moderately/extremely anxious or depressed.

Given that there are over 50 established national clinical audits
(all but one limited to clinicians’ reports of processes and
outcomes), opportunities for wider use of PROMs are readily
available.
Nationwide use of PROMs commenced earlier in Sweden using
the disease specific clinical databases (quality registers)
established there by the medical profession since 1975.[5]
PROMs began to be introduced in some in 2000.[6] In the US,
widespread implementation of PROMs has beenmore restricted:
for spinal conditions in northern New England,[7] for primary
care in Pittsburgh,[8] and for depression in Minnesota.[9] The
only nationwide use has been to compare health plans that
purchase care for those over 65 years of age (Medicare).[10] In
2015, the federal government plans to extend the use of PROMs
to reimbursementmechanisms for accountable care organisations
(health maintenance organisations with a focus on outcome
measurement). It is hoped that this will enable the level of
reimbursement to reflect the value that patients’ ascribe to the
outcome of their treatment.[8]

How are PROMs being used in England?
All three ways that PROMs can improve care are being pursued
in England: assisting clinicians to provide better and more
patient centred care; assessing and comparing the quality of
providers; and providing data for evaluating practices and
policies.
As regards the first, PROMs are being used to monitor patients’
conditions to help them and their doctors make well informed
decisions about their treatment.[11] For example, three monthly
measurements by people with hip osteoarthritis to help clinicians
decide if and when to operate.[12] Similarly, regular reporting
of PROMs is being used to help patients and doctors share the
management of long termmedical conditions.[13] PROMs help
clinical decision making in the same way clinical investigations
do. They are not used as absolute determinants (“patients with

an Oxford Hip Score under 30 should have surgery,” for
example) because their predictive validity for individuals is not
strong enough.
The second use, for provider comparisons, aims to stimulate
improvements in quality in several ways.
Firstly, patients can choose where to be treated on the basis of
the outcome reports of other patients, though in practice many
other factors (such as distance from home) also influence a
patient’s preference.[14] Secondly, PROMs are included in the
NHS outcomes framework, which will be used to performance
manage the NHS Commissioning Board and clinical
commissioning groups. Thirdly, by having to report PROMs in
their annual quality account, NHS providers account publicly
for their performance to their local community. Fourthly,
PROMs data can contribute to the revalidation of doctors.
Finally, PROMs provide a means of enhancing the calculation
of healthcare productivity by including the outcome as well as
the quantity of care.
As for research, routine PROMs provide data on large numbers
of patients representative of typical, everyday practice, thus
facilitating research on the effectiveness (rather than efficacy)
of treatments.[15] The inclusion of generic PROMs (such as
the EuroQol EQ-5D—see box 2) allow patient utilities to be
derived for cost effectiveness analysis. Such data can also be
used to evaluate policies quickly and cheaply, such as the
introduction of new ways of providing care[16] and the equity
of services.[17]

What are the challenges and how can they
be met?
Despite good progress in introducing PROMs into routine
practice, more widespread implementation faces several
challenges.
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Box 3: National PROMs programme in England for elective surgery

From April 2009 it has been mandatory for all providers (NHS hospitals, independent sector treatment centres, private hospitals) treating
NHS patients for any of four elective procedures to participate in the national PROMs programme. All patients undergoing a hip or knee
replacement, groin hernia repair, or varicose vein surgery should be invited to complete a questionnaire before surgery, either at the
pre-assessment clinic or on the day of admission.
The preoperative questionnaire collects data on the patient’s sociodemographic characteristics, the duration of their condition, their general
health, any comorbidities, and whether they are undergoing a repeat/revision procedure. In addition, they are asked to complete a disease
specific PROM (Oxford Hip Score, Oxford Knee Score, or Aberdeen Varicose Vein Score; there is no available instrument for hernia repair)
and a generic PROM (EQ-5D index and EQ-Visual Analogue Scale).
Patients who complete a preoperative questionnaire are mailed a postoperative questionnaire after three months (hernia repair, varicose
vein surgery) or six months (hip or knee replacement). Non-responders receive one reminder letter. The questionnaire includes the same
PROMs as the preoperative one plus single transitional items on their overall view of the result of surgery and the extent of any improvement.
They are also asked to report on adverse outcomes (complications, readmission, and further surgery).
Over the first two years, of the 485 000 eligible patients, 329 000 (68%) were recruited, though this varied from about 80% recruitment for
hip and knee replacement to 60% for hernia repair and 50% for varicose vein surgery. Postoperative response rates also differed by procedure
from 85% (hip and knee replacement) to 75% (hernia repair) and 65% (varicose vein surgery).
PROMs data are linked to Hospital Episode Statistics by the Health and Social Care Information Centre who provide regular analysis of
each provider’s preoperative patient characteristics (age, sex, severity) and the mean change in the PROM scores adjusted for case mix.[4]
Providers are identified and compared by means of funnel plots that show whether or not any provider’s outcome is significantly different
from what would be expected.

Minimising the time and cost of collection,
analysis, and presentation of data
Information technology is important. Patient reported
measurement systems are already being developed and web
based entry has been introduced not only in clinical settings but
also in patients’ homes.[5] [7] [12] [13] However,
implementation is not necessarily straightforward. For example,
although rheumatology departments in Sweden started
converting to web based entry in 2003, by 2012 only 39% had
done so. Hip replacement patients are more likely to respond
to mailed (92%) than internet based questionnaires (49%).[18]
Another option for minimising cost is to reduce the number of
data collected by replacing multi-item PROMs with single
transitional items.[19] This approach is the basis of the current
quest by the Department of Health in England for a short
questionnaire that could be used for all conditions and
interventions.

Achieving high rates of patient participation
The challenge is how to achieve high rates particularly among
older, sicker, more deprived, and non-white patients who tend
to be under represented.[20] It is harder to recruit patients with
minor conditions or those undergoing minor (or no) procedures,
and those who are outpatients rather than inpatients.[21] As for
primary care, little is yet known but it is likely to require
different, innovative approaches, particularly for repeated
assessments of patients with long term conditions.

Recognising all three dimensions of quality:
safety, effectiveness, experience
PROMs focus mostly on the effectiveness of care, but safety
and experience, the other two key dimensions of quality, must
not be ignored. It is known that poor safety (such as
complications) has an adverse impact on patient’s perception
of the effectiveness of care.[22] The impact of patients’
experience of the humanity of care (such as dignity and respect)
has started to be considered but requires much more
investigation. It may be that judgments of a provider’s
effectiveness will need to be adjusted to take into account
patients’ experiences and vice versa.

Attributing outcomes to the quality of care
This presents several challenges.
Firstly, meaningful comparisons of providers require sufficiently
robust adjustment for differences in case mix to achieve
credibility. In addition to collecting data on known confounders

from patients, more use could bemade of obtaining data through
linkage with other databases.
Secondly, judging the best time to assess outcome after an
intervention so as to be able to attribute it to that intervention
is often contentious: delaying follow-up ensures patients have
gained all possible benefit but may undermine attribution to the
intervention in question.
The third issue is determining the appropriate level of analysis
for attributing responsibility for a patient’s outcome. Currently
most PROMs are reported at institutional level (such as that of
hospital, trust, commissioner). While this may be appropriate
for some interventions, for others the individual practitioner is
perceived as the attributable level. This is true of
surgery—patients and surgeons (and many politicians) are
enthusiastic for data at this level.[14] In contrast, the treatment
of long term conditions depends on both primary and secondary
care, so whole health economies may be the appropriate entity
to consider.
Fourthly, emergency admissions present a challenge in the
attribution of impact of care when PROMs are only available
after the event. Solutions that need exploring are a patient’s
recall of their pre-event health and the use of population norms.

Providing appropriate output to different
audiences
Most questionnaires includemore than one PROM (for example,
a disease specific and a generic measure), each of which may
draw different conclusions about a provider’s performance. In
addition, different metrics can be derived from a measure (such
as the mean PROM score or the proportion of patients achieving
a certain level of improvement), and these may also assess
providers’ performances differently. Further, having decided
on an indicator, defining what constitutes unacceptable
performance requires careful consideration (fig 1⇓). The
comparative risks of missing a poor performer must be weighed
against unfairly criticising a provider. It is unclear if the rules
used for clinical outcomes (such as mortality) are appropriate
for PROMs. Is a PROM score more than three standard
deviations from the mean as serious as a death rate that far from
the mean? Also, deciding how to present the data needs to be
tailored to the intended audience.[23] [24]

Avoiding misuse of PROMs
There is a danger of PROMs being used crudely to ration care.
Data from the national PROMs programme have already been
misinterpreted as showing that 20 000 hernia and varicose vein
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operations and 16 000 hip and knee replacements each year
should not take place.[25] While some patients will not benefit
from surgery, unfortunately they cannot necessarily be identified
preoperatively using PROMs. Another potential misuse is using
PROMs to decide on competing demands between treatments
for funding. If only short term outcomes are considered and
longer term aspects, such as the natural history of the disease
or long term outcomes, are ignored, poor conclusions may be
drawn.[26]

Where next for PROMs?
The routine use of PROMs provides an opportunity to help drive
changes in how healthcare is organised and delivered. There
are five priorities for maximising their contribution.
Firstly, despite their separate development to date, we need to
combine initiatives to use PROMs for clinical management and
for provider comparisons, to contribute to both goals. Secondly,
we need to encourage the adoption of new data collection
technologies such that PROMs become part of everyday care.
Thirdly, given that it is not feasible to extend provider
comparisons to all healthcare, priority diseases and treatments
need to be identified. Fourthly, we need to tackle the
methodological challenges that remain unresolved to ensure
PROMs are used appropriately. And finally, we must make use
of the opportunity that PROMs presents to develop value based
care in which health services can be driven by health outcomes
per pound spent.[27]
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Key messages

PROMs can be used to support the clinical management of patients, assess provider performance, and provide a basis for evaluative
research
Nationwide use is most advanced in England (particularly for performance comparisons) and Sweden (for supporting clinical practice)
Several challenges need to be addressed including minimising costs, achieving high participation, attributing causality, providing
appropriate outputs and discouraging misuse of PROMs data
The separate development of PROMs in clinical practice and in provider comparisons needs to be brought together for the benefit of
both tasks
The impact of PROMs on clinical practice and on stimulating improvements in the quality of health services still needs to be established

Figure

Fig 1 Funnel plot of mean change in Oxford Hip Score following primary hip replacement for 88 NHS trusts (real data;
fictitious names). Note that trusts more than three standard deviations below average (“much worse than average”) have
mean scores only 2-3 points below average
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Abstract
The importance of the patients point of view on their health status is widely recognised. Patient-
reported outcomes is a broad term encompassing a large variety of different health data reported
by patients, as symptoms, functional status, Quality of Life and Health-Related Quality of Life.
Measurements of Health-Related Quality of Life have been developed during many years of
researches, and a lot of validated questionnaires exist. However, few attempts have been made to
standardise the evaluation of instruments characteristics, no recommendations are made about
interpretation on Health-Related Quality of Life results, especially regarding the clinical significance
of a change leading a therapeutic approach. Moreover, the true value of Health-Related Quality of
Life evaluations in clinical trials has not yet been completely defined. An important step towards a
more structured and frequent use of Patient-Reported Outcomes in drug development is
represented by the FDA Guidance, issued on February 2006.

In our paper we aim to report some considerations on this Guidance. Our comments focus
especially on the characteristics of instruments to use, the Minimal Important Difference, and the
methods to calculate it. Furthermore, we present the advantages and opportunities of using the
Patient-Reported Outcomes in drug development, as seen by a pharmaceutical company. The
Patient-Reported Outcomes can provide additional data to make a drug more competitive than
others of the same pharmacological class, and a well demonstrated positive impact on the patient'
health status and daily life might allow a higher price and/or the inclusion in a reimbursement list.
Applying extensively the FDA Guidance in the next trials could lead to a wider culture of subjective
measurement, and to a greater consideration for the patient's opinions on his/her care. Moreover,
prescribing doctors and payers could benefit from subjective information to better define the value
of drugs.

Introduction
The importance of the patients point of view on their
health status and healthcare is widely recognized [1].
Patient-reported outcomes (PROs) provide the patient's
perspective on health outcome endpoint data [2-4]. PROs
can play an important role in the development of new

drugs, especially those aimed to treat medical conditions
in which only subjective data allow to evaluate the treat-
ment effect [1].

PROs is a broad term encompassing a large variety of dif-
ferent health data reported by patients. PROs as symp-
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toms, functional status, treatment adherence, satisfaction
with care represent useful data to corroborate the clinical
data (efficacy and safety), helping clinicians to better
define the drug profile.

Furthermore, inside the PROs we meet a couple of impor-
tant concepts, sometimes considered as synonymous.
These concepts are the Quality of Life (QoL) and the
Health-Related Quality of Life (HRQoL). The QoL is a
complex, abstract, multidimensional concept defining an
individual satisfaction with life in domains he/she consid-
ers important. The HRQoL reflects an attempt to restrict
the complex concept of QoL to those aspects of life specif-
ically related to the individual health, and potentially
modified by healthcare [5]. HRQoL data are not always
foreseeable and necessarily correlated with the severity of
the disease as perceived by healthcare professionals.
Moreover, the symptoms/HRQoL correlation could be
weak (for example, no abdominal pain during a medical
examination but a poor patient's HRQoL, because of the
impairment of the patient personal life and leisure, his/
her need to take drugs, dietary restrictions etc.).

HRQoL measurements has been developed during many
years of research (proven by thousand of published
papers), and a lot of validated questionnaires exist, both
generic and disease specific. However, the following
points need to be considered: 1) although the operational
application of concepts and their validation process have
been well codified, few attempts have been made to stand-
ardise the evaluation of instruments characteristics; 2)
usually, the criteria regard intrinsic characteristics of the
questionnaires (reliability, validity etc.), while no recom-
mendations are made about interpretation on HRQoL
results, especially regarding the clinical significance of a
change in HRQoL leading a therapeutic approach; 3)
despite some scientific society have created working
groups to debate the role of HRQoL in clinical research,
the true value of HRQoL evaluations in clinical trials has
not yet been completely defined [5,8,9].

The contribution given by the PROs measurement could
be important in the process of drug approval by regulatory
authorities. Furthermore, on the regulatory side some fac-
tors limit the use of PROs, and HRQoL in particular. The
main limiting factors are: 1) the abuse of the term HRQoL
in clinical trials. This term is used also when other PROs
are measured (symptoms, drug side effects etc.). 2) The
poor quality of the majority of clinical trials having the
HRQoL as primary endpoints. 3) The role and the signifi-
cance of HRQoL as efficacy, tolerance, utility endpoint
[10,11]

These points and the reasonable scepticism of regulatory
authorities to officially acknowledge some subjective cri-

terion whose clinical meaning remains difficult, have lim-
ited the use of PROs in the drugs approval process. At the
moment, it could be quite difficult to make acceptable
HRQoL to regulatory authorities as a primary endpoint,
since some regulators consider it as a less rigorous second-
ary endpoint.

An important step towards a more structured and frequent
use of PROs in drug development has been done by FDA.
On February 2006 the FDA issued the Guidance, that
describes how it evaluates PROs used as effectiveness end-
points in clinical trials.

Specific comments to the Guidance
The Guidance is potentially very useful for all concerned
in planning, designing and carrying out clinical trials for
regulatory purposes. It provides information on how to
choose a PRO instrument. Although the Guidance is clear
enough and take into consideration a lot of important
topics on PRO instruments (their development, assess-
ment of measurement properties, modification of existing
instruments), study design and data analysis, it could be
improved to make it more applicable to NDA trials and
facilitate univocal interpretation of results by experts and
regulators.

The reading of the FDA Guidance firstly led to some gen-
eral considerations and comments on the PROs. We aim
to briefly report these considerations.

PROs is an "umbrella term". It contains physical function-
ing, psychological well-being, global health perception,
treatment satisfaction and other subjective outcomes.
Therefore, PRO is not interchangeable with QoL or
HRQoL.

QoL has never been approved in a labelling claim because
of its vagueness. On the contrary, HRQoL could be a pos-
sible endpoint. This should be very clear when measuring
PROs.

The inclusion of PROs assessment in clinical trials should
have a good scientific rationale. The risk of an indiscrimi-
nate measuring of PROs is producing useless and con-
founding data.

The conceptual framework of a single-item symptom
measure is not so complex as a multiple frameworks to
define HRQoL. Multiple domains questionnaires usually
are required in early phases of drug development, when
researchers investigate the activity of a new compound
more than its efficacy. In this phase the need to focus the
attention on the domains more affected by the disease (or
by the disease management) makes useful a multi-
domains questionnaire. In later phases, when needs and
Page 2 of 5
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expectations of pts are well known, a single or few
domains questionnaire helps to a better interpretation of
changes.

HRQoL measurements is more useful in chronic diseases
(for example rheumatoid arthritis) than in life-threaten-
ing disease (cancer). In life-threatening diseases the only
acceptable main aim of the therapy is a longer survival. A
better HRQoL and a worsened survival make that drug
probably not approved by regulatory authorities.

PROs should not replace safety reporting, as safety is an
important concern of regulatory authorities.

Researchers aiming to measure HRQoL must use existing,
validated instruments. The development of new question-
naires should be discouraged, but the standardisation of
questionnaires should be encouraged. In particular, the
development of a questionnaire for a certain study should
be definitely avoided. The sponsor of the study has to pro-
vide evidence of validity of the selected instrument (for
example, a list of published papers on the development,
validation and use in clinical trials of the questionnaire).

When an existing questionnaire is used in a new popula-
tion (elderly rather than adults) or in a different context
(on outpatients basis rather than inpatients), a re-valida-
tion is required.

The instrument used to measure a PRO should have a doc-
umented evidence of responsiveness/sensitivity to
changes in health status. In fact, small differences in PRO
scores, although statistically significant, are often ques-
tioned with regard to their clinical importance. It is not
always clear what is meant by clinically importance, i.e.,
discernible to the patient, significant enough for a clini-
cian to change an intervention, or significant from a pop-
ulation perspective. Hence if a PRO cannot detect a
meaningful change in health status, its use may be risky,
because clinically meaningful effects may be undetected
[2,6].

Demonstrating responsiveness is necessary to determine
the Minimal Important Difference (MID), where MID rep-
resents the smallest change perceived by the patient as an
advantage, or that could lead to a change of treatment [6].

The MID can be calculated using a number of anchor-
based or distribution-based methods. Distribution-based
approaches are the effect size (ES), the standardised
response mean and the standard error of measurement
(SEM). Anchor-based methods assess which changes on
the measurement instrument correspond with a minimal
important change defined on a anchor. Distribution-
based methods do not provide a good indication of the

importance of the observed change. Anchor-based
approaches do not take measurement precision into
account. Sometimes results obtained using these different
approaches are similar [12].

At the moment, there is not a clear agreement on the rec-
ommended, best practice approach for determining the
MID [7]. The application of multiple methods, even if
imperfect, to the same datasets could tend to give similar
results and this should clarify the relationship between
these methods and give a better estimate of the MID. Fur-
thermore, some Authors report that for assessing the MID
anchor-based methods are preferred, as they include a def-
inition of what is minimally important [12].

These concepts should be more stressed in the Guidance.
The MID may vary by context, and different MID could be
valid for different studies where PROs instruments are
used. MID varies according different factors, such as the
underlying disease, the characteristics of the population,
the healthcare scenario, and so on. For these reasons, we
cannot have a unique MID for a PRO instrument, good for
different diseases and patients [7]. It is necessary that
responsiveness and MID be well documented in order to
use PROs in labelling claims.

The patient satisfaction is a PRO, but it could be greatly
influenced by factors such as, for example, the personal
relationship between the patient and the nurse/doctor.
This relationship can satisfy/dissatisfy the patient, and
represents an aspect related to the (variable) healthcare
structure/organization. For this reason we believe that the
patient satisfaction should be considered as a less impor-
tant indicator than HRQoL.

The users of the Guidance should appreciate more details
for sample size determination and handling missing data,
especially for the questionnaire development. Another
topic to be detailed is concerned with the proxy measures.

Furthermore, we are aware that the heterogeneity of clini-
cal settings, diseases and drugs makes very difficult to any-
body (including FDA) to prepare a technical
documentation applicable to any context.

The point of view of a pharmaceutical company
Certainly the drug developers are interested in a better def-
inition of the value of their drugs using PROs data. The
pharmaceutical industry has been the principal driving
force behind the expansion in the number and type of
HRQoL instruments available to clinician and researchers
[13].

Industry sees some advantages in PRO measurements.
Infact, PROs can provide additional data for inclusion of
Page 3 of 5
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a drug in a formulary, making that drug more competitive
than others of the same pharmacological class. Further-
more, an effective and well tolerated drug with a demon-
strated positive impact on the patient' health status and
daily life might allow to negotiate a higher price (where
the price of drugs is negotiated between pharmaceutical
companies and regulatory authorities) and/or the inclu-
sion in a reimbursement list.

Subjective data collection has to be regulated by clear
rules, agreed by all parts involved in the development and
approval of drugs. The Guidance is a positive and modern
attempt to provide a document helping the use of subjec-
tive data to support labelling claims. It stimulates phar-
maceutical companies to use a shared and accepted
methodology to provide data, although an alternative
approach is considered possible. This means longer time
to prepare and carry out a clinical trial, and more
expenses. On the other side, the adherence to the Guid-
ance should reduce the risk of rejection of PROs data by
FDA.

Furthermore, the Guidance offers a good opportunity to
the pharmaceutical industry to discuss about methodol-
ogy with regulatory authorities, and to become a trustwor-
thy partner of regulatory agencies.

The development of a new questionnaire (if needed) or
their revision/updating is a complex, time consuming and
expensive activity. Usually a pharmaceutical company can
provide financial support and technical knowledge to
develop subjective questionnaires by itself or in partner-
ship with a scientific society and academic experts. Ade-
quate resources can allow tool developers to reach an
exhaustive set of data to demonstrate the validity and reli-
ability of questionnaires. A further important step should
be the publication of papers, allowing the developers to
insert the new tools in a compendium, where all con-
cerned researchers and regulators can find the instruments
and replicate experiences to confirm the validity of the
instruments.

Regulatory authorities might recognise that the develop-
ment of a new instrument allows clinicians to have a use-
ful instrument to administer to their patients. The
companies could waive the copyright in favour of all
researchers and clinicians, obtaining, on the other hand,
both an increase of robustness of the tool and, maybe, a
reward by regulators.

A wider use of PRO measurements allows clinicians/pay-
ers to become familiar with PROs, integrating these data
in their evaluation criteria to prescribe or reimburse a
drug.

Conclusion
In conclusion, it is well known that the correlation
between the patient and the physician evaluation of a cer-
tain symptom could be poor and not univocal. HRQoL
and other PROs provide important patient perspective on
disease and the treatment they receive. A subjective evalu-
ation provides clinically important information not cap-
tured by objective measures. This is particularly important
in chronic diseases, as rheumatoid arthritis or asthma,
where HRQoL data capture the overall benefit given by
the treatment.

Despite a very large number of published papers on
HRQoL, there is a certain scepticism on the value of
HRQoL and other PROs. It is likely that clinicians do not
use PROs because they are not routinely trained in the use
and interpretation of PRO instruments [1]. Usually, the
interpretation of the clinical significance of a change in
HRQoL is considered difficult; particularly difficult is the
translation of results into an overall clinical evaluation
leading to a change of the current therapy [14,15].

In order to overcome this scepticism, it is necessary to
highlight the scientific and statistical basis of these meas-
urements, and the usefulness of collecting these data.
Moreover, it shall be demonstrated the improvement of
patients management by clinicians thanks to the use of
PROs data.

The use of these data to support a labelling claim requires
the use of a rigorous methodology, based on valid and
reliable instruments, used when appropriate.

A parallel European Guidance has not yet been conceived
by EMEA, and this is not surprising considering the differ-
ences between the American and European healthcare and
regulatory structures. This is reflected in a different mar-
keting approval process, which is first centrally granted
(EMEA), and subsequently discussed at the national level
(reimbursement, price). Furthermore, EMEA prepared a
Reflection Paper (July 2005), a short and generic docu-
ment that discusses the place that HRQoL may have in
drug evaluation process, and gives some broad recom-
mendations.

The FDA guidance represents the first step in a hard, com-
plex track to reach the best evidence in questionnaire
development and the use of PRO to support labelling
claims.

Applying extensively the Guidance in the next trials could
lead to a wider culture of subjective measurement, and to
take into a greater consideration the patient's point of
view on his/her care. Moreover, a more detailed evalua-
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Guidelines for assessing Quality of Life
in EORTC clinical trials



1. AIMS OF THE QUALITY OF LIFE GROUP

1. To develop reliable and valid instruments for measuring the quality of life of cancer patients participating

in international clinical trials.

2. To advise the EORTC about the assessment of the multidimensional aspects of patients’ quality of life

as a measurable outcome of cancer treatment. Where appropriate the Quality of Life Group works

in collaboration with the Pain and Symptom Control Task Force specifically to advise on evaluation of

patients’ subjective experience of symptoms.

3. To advise on the design, implementation and analysis of quality of life studies within EORTC trials,

in cooperationwith the Quality of Life Unit at the EORTC Data Center.

4. To conduct basic research in quality of life assessment.

5. To contribute to teaching/training initiatives to promote the EORTC approach to quality of life assessment,

e.g. through preparation of teaching material, oral presentations, etc.

6. To develop and maintain liaison with other non-EORTC groups conducting quality of life studies

in oncology e.g. NCI-Canada Clinical Trials Group.

2. INTRODUCTION

When evaluating the efficacy of medical treatment on cancer, prolongation of life expectancy

and tumor shrinkage have traditionally been taken as outcome measures. Despite the substantial side effects

and functional impairment often associated with cancer treatment it is only recently that attention has been

given to the assessment of quality of life (QoL). This increasing interest in QoL has important implications

for clinical trials, as careful planning is required at all stages of a study from protocol design through

to reporting of results. The EORTC Quality of Life Group (QLG) and the EORTC Quality of Life Unit (QLU)

want to enhance the quality of data that is collected, and this is best achieved through sharing expertise

and cooperating and collaborating with the Clinical Groups. It is important that the relative roles

of each of the key players are clearly defined and understood. A common set of guidelines allowing

a systematic approach across all EORTC clinical trials should further enhance the quality of data

that is collected.

This manual aims to provide guidance for standardizing QoL assessment across EORTC randomized clinical trials.

The roles of the EORTC QLG, QLU and Clinical Groups are described, along with the current procedures

to be followed and the protocol requirements when preparing an EORTC study which includes the evaluation

of QoL. Information is given to help decide when QoL assessment is likely to be a relevant and useful

endpoint in a clinical trial, and to select appropriate instruments to measure QoL. There is a discussion

on when and how often QoL should be assessed along with some practical methods for enhancing compliance

and distributing and retrieving questionnaires. Finally there are chapters on data analysis and ethical

considerations.

Whilst the guidelines primarily relate to EORTC phase III trials they may be of interest in phase II trials

and to other trialists outside the EORTC.
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3. THE PLAYERS

3.1. EORTC Quality Of Life Group

The EORTC Quality of Life Group (QLG) was created in 1980. Members of the group include social

scientists, clinicians, statisticians, nurses and data managers from both Europe and Canada.

Initially the group’s activities centered on promoting the relevance of QoL in clinical trials and advocating

its measurement, but progressed in 1993 to the development of a valid and reliable instrument

for assessing QoL. A modular approach was adopted with a core questionnaire, the QLQ-C30,

supplemented by disease and treatment specific questionnaires or “modules” (Aaronson et al., 1993;

Bjordal et al., 2000) (Appendix 1). Considerable emphasis was placed on cross cultural applicability

and the current version of the core questionnaire is now available in many languages (Appendix 2).

Permission to use the QLQ-C30 may be obtained from the QLU and there is no charge for academic users.

A scoring manual is also available (Fayers et al., 2001). (See Appendix 3 for details on how to contact

the QLU.) In collaboration with the QLU the QLG has produced a reference manual (Fayers et al., 1998b)

in which datasets from various trials are pooled to provide tables and graphs of QoL scores for groups

of patients, stratified by well defined variables such as type and stage of cancer, age, gender.

The manual is available in printed form or on a CD-ROM from the QLU.

All modules are developed according to strict guidelines (Blazeby et al., 2001) and are subject

to peer review. If a module has been fully validated and published then permission to use it may be

obtained from the QLU. Otherwise investigators should contact the QLU for the name and address

of the principal coordinator. For a list of currently available modules see Appendix 4.

Translation guidelines have been produced (Cull et al., 1998) and may be obtained from the QLU.

As part of the development process all modules are field tested in English and at least three other European 

languages.

Recently, a database containing all items from the core questionnaire and all existing modules

in the available languages has been developed by the QLU (Vachalec et al., 2001). This Item Bank

is accessible through the Internet (www.eortc.be/itembank). A user name and password may be requested

from the QLU.

Research activities of the group now fall into four main categories:

1. Further module development.

2. Joint scientific projects with EORTC Clinical Groups where QoL is an endpoint in a new clinical trial 

protocol.

3. Statistical/Methodological issues.

4. Other areas.

A joint scientific sub-committee has been formed consisting of QLG members and QLU staff, all with

expertise in different disease sites in addition to their knowledge of QoL assessment.

The aim of the sub-committee is to be able to offer advice to every EORTC Clinical Group

on incorporating measurement of QoL into a clinical trial protocol, and on some of the practical issues

associated with implementation. The aim of this manual is to ensure consistency of advice across

EORTC Clinical Groups. For a list of joint scientific committee members and their contact address

see Appendix 5. Where no suitable contact is listed the QLU will be responsible for all activities.
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3.2. EORTC Quality Of Life Unit

The rapid growth in the number of studies assessing QoL emphasizes the need for a coherent policy and
a standard approach to conducting this research. It is for this reason that the Quality of Life Unit (QLU)
was created in the EORTC Data Center in November 1993. The Unit’s main objective is to stimulate,
enhance, and coordinate QoL as a treatment outcome in cancer clinical trials. In this context, the principal
tasks of the Unit are to establish an adequate infrastructure for the data management of QoL studies;
to facilitate the incorporation of QoL data collection into clinical trial protocols, and to support
the analysis of QoL data in EORTC clinical trials. Both the QLQ-C30 and the modules are copyrighted
instruments developed by the QLG with all rights reserved. Written prior consent of the QLG is therefore
required for its use and the administration of the QLQ-C30 is an additional responsibility of the QLU.

Since its creation, the Unit’s tasks have expanded, and staff numbers have increased. Staff in the Unit
now includes a coordinator, a statistician, a data manager, an administrative assistant and research fellows.
The translation coordinator, the module development manager, and the QoL specialist, also working at
the QLU perform more specific support tasks.

The QLU is involved in a wide range of studies, across EORTC Clinical Groups, through all phases from
the design to the analysis and publication of the results. The Unit has responsibility for supervising the data
management for QoL evaluations in EORTC studies, and where possible encourages investigators to adopt
a standard approach. This is achieved by involving the QLU in reviewing QoL issues in new protocols before
they are submitted to the EORTC Protocol Review Committee. To ensure adequate rates of patient accrual,
compliance, and data quality, there is a continuous need to maintain and improve standard data
management strategies. Training courses are considered as an important preparation for those responsible
for data collection in the clinical setting, and the QLU in collaboration with the QLG actively pursues such activities.
A standard list is available for coding information on the reasons for missing data and incomplete forms,
and rules have been drawn up for coding missing or ambiguous data (Appendix 6).
In addition the QLU provides Clinical Groups with regular feed-back on compliance figures,
which should be prepared by the Clinical Group’s data manager or statistician. For a list of all current
EORTC studies that include QoL as an outcome measure see Appendix 7.

Statistical research activities at the QLU include collaboration with the QLG on production
of the reference values data manual and investigating various methods of analyzing QoL data in cancer
clinical trials. Analyzing QoL data may be complicated for several reasons e.g. repeated measures are
obtained, data may be collected on ordered categorical response scales, the instrument may have
multidimensional scales and complete data may not be available for all patients. In addition, it may be
necessary to integrate QoL with length of life. The QLU has made some progress in all of these areas
and has published articles in peer reviewed journals in association with members of the QLG and with
members of other national cancer research organizations (Curran et al., 1998a; Curran et al., 1998b;
Rosendahl et al., 1997; Troxel et al., 1998). The QLU has also developed statistical expertise from
analyzing data from various EORTC clinical trials (Curran et al., 1997; Curran et al., 1998c).

3.3. EORTC Clinical Groups

The fundamental structure of the EORTC Treatment Division is based upon 28 Clinical research Groups
and four task forces which develop their clinical research through the direct input of their participating scientists.
Research is accomplished mainly through the execution of large, prospective, randomized, multinational
cancer clinical trials. More than 2,500 clinicians located in 350 medical institutions in 35 countries
participate in EORTC protocols. Each year approximately 6,500 new patients are entered into about
100 ongoing studies. Although there are 28 treatment Clinical Groups in the EORTC, not all
of them have included QoL as an outcome measure in their trials. However, some groups have a long-
standing experience in QoL assessments.

6



4. PROTOCOL DEVELOPMENT PROCEDURE

4.1. Background

The EORTC New Treatment Committee (NTC) and the EORTC Protocol Review Committee (PRC)
are comprised of clinical trial experts including medical doctors, statisticians and QoL researchers.
The PRC may also avail itself of external consultants who are specialists in a given field and to whom
protocols may be submitted for external review.

The NTC reviews and approves the concept of EORTC trials with non-registered modalities on the basis
of their scientific background, interest and feasibility. The PRC performs these same functions for EORTC
trials with registered modalities, but additionally reviews the methodology for all studies regardless of modality.
It also verifies that important scientific, methodological, collaborative, and administrative issues are in
agreement with general EORTC operating procedures. Thus the roles of the NTC and PRC are two-fold:

1. To review and approve all new EORTC protocols with respect to their scientific value, feasibility and
relevance within the framework of the EORTC.

2. To assist the Clinical Groups whenever necessary concerning any aspect of the design and
implementation of their studies.

4.2. Submission Procedures 

Within the EORTC, proposals for conducting a new clinical trial are developed by the Clinical Groups
who generally appoint a writing committee to prepare the protocol. One investigator, appointed 
the Study Coordinator, will actually write the protocol and is responsible for the good conduct of the study
within the Clinical Group. The protocol must be written in accordance with EORTC guidelines. 
Guidelines for submission of outlines and protocols to the EORTC NTC/PRC are provided on the EORTC
website at www.eortc.be. For studies which include QoL as an endpoint the protocol writing committee
consists of the study coordinator and additional members of the Clinical Group of the particular disease site,
the statistician and data manager of the Clinical Group, a liaison person from the QLG and/or staff from
the QLU. For all newly proposed phase III trials, a study outline describing the trial must be submitted
to the NTC/PRC. The study outline template is available on the EORTC website (www.eortc.be).
It is amended periodically. The current outline appears in the format of a standardized
questionnaire. One section of the outline is specifically related to QoL as follows:

Do you intend to assess QoL in the study?

Yes/No 

If yes, 

• Have you contacted the Quality of Life Group (liaison person)?

Yes / No 

• What is the rationale for including quality of life in the study?

• Which QoL instrument(s) will be used in the study?

Issues relating to QoL must be discussed with the liaison person from the QLG or the coordinator
of the QLU before submission. When the outline is complete it may be submitted electronically to
the Data Center. Prior to submission to the NTC/PRC the outline is reviewed internally by the appropriate
EORTC Data Center personnel, including the statistician, the medical supervisor and the QLU.
After internal review the collective comments of the EORTC Data Center personnel are sent to
the study coordinator. When the comments of the EORTC Data Center personnel are
taken into account the revised outline is sent to the NTC/PRC.
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The outline is sent for external review. Afterwards, the study coordinator will receive a letter prepared
by the Chairman of the PRC/NTC stating the results of the outline review: accepted, accepted pending
modification, to be revised and resubmitted, or rejected. The PRC meets quarterly to discuss
“problem projects”. In order to have an outline discussed at the PRC meeting, it should be submitted
at least six weeks prior to the meeting.

After approval of the basic concept by the PRC/NTC the study coordinator is encouraged to develop
the full protocol in association with all members of the writing committee. The liaison representative
of the QLG in conjunction with the QLU will draft the sections covering the topics presented
in Table 1. After agreement from all parties involved (the liaison person of the QLG, the QLU and
the study coordinator) on the content of the sections of the protocol related to QoL assessment,
the text is incorporated into the protocol. Prior to submission of the final protocol to the PRC,
the version of the protocol to be submitted to the PRC must be approved by the EORTC Data Center.

For phase II protocols written according to a PRC approved master protocol, a "quick procedure" may be 
employed. This implies that the first step involving developing the two-page outline is bypassed,
and the full protocol may be developed in conjunction with the Data Center and the liaison person
of the QLG.
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5. PROTOCOL REQUIREMENTS 

The success or failure of a trial may depend on how well the protocol was  designed and written. The protocol
must be detailed and precisely worded with all the requirements clearly indicated so that the study may
be uniformly carried out by all participants (Fayers et al., 1997). Table 1 lists the topics that should be
covered in the full EORTC protocol. Discussion of these topics can be found in the relevant chapters.

Table 1: Protocol Contents Relevant to QoL Assessment

Topic Chapter

1. Description of rationale for measuring quality of life 5

2. Statement of quality of life variables considered relevant 6
(which side effects, late effects, psychological domains, primary 
or secondary endpoint)

3. Detailed description of design of the study 7

4. Patient eligibility

5. Choice of instrument 6
(which and why)

6. Timing of assessments 7

7. Mode of data collection 9
(in person, by mail, etc.)

8. Statistical considerations 10
(sample size, hypothesis to test)

9. Missing data 8, 9, 10
(importance and methods for enhancing compliance) 

10. Informed consent procedure 11

11. Appendices
(instruments, patient information leaflets, consent form,  
diary record system)
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6. SELECTING TRIALS IN WHICH QUALITY OF LIFE IS RELEVANT

It would be unrealistic to recommend that QoL should be evaluated in all clinical trials. QoL has considerable
resource implications and these should be balanced against the usefulness of the data and its likely impact on
recommendations for treatment choice following completion of the trial.

6.1. Phase I & Phase II trials

Most investigators acknowledge that QoL measurement is unnecessary in Phase I and Phase II trials
because the primary aim of such studies is to determine anti-cancer activity and toxicity,
and patient numbers are usually small. However, it may still be useful in the following circumstances:

• If a QoL instrument needs piloting before being used in a Phase III trial. Investigators can ensure 
that the instrument covers all the relevant issues, assess reliability and validity and test
the infrastructure for future data collection.

• As an exploratory study to investigate if there are unexpected QoL issues not covered
by the questionnaire in use. Interventions may then be required in a phase III study to minimize
symptoms and dysfunction.

• If a randomized study is likely to continue as a phase III study in which QoL is considered
an important outcome measure.

6.2. Phase III trials

Some advocate that QoL should be measured in all phase III cancer trials (Osoba, 1992), and investigators
are required to justify a decision not to assess QoL. Others adopt a more pragmatic approach and select
trials where QoL is particularly relevant (Aaronson, 1995). Gotay and colleagues (Gotay et al., 1992)
recommend that QoL evaluation is included in the following settings:

• A trial where QoL is considered to be the primary endpoint (e.g. the comparison of two palliative treatments).

• A trial where no significant differences between treatments are expected in terms of cure, disease free
survival or overall survival but one arm is expected to be associated with significantly more
morbidity. Following the trial the decision as to which treatment to recommend may have to be based
on QoL outcomes.

• A trial where survival and disease free survival or cure are expected to differ between the two arms
but the advantageous primary outcome is only achieved at the expense of major toxicity, e.g. high dose
chemotherapy plus bone marrow transplant versus standard chemotherapy. Here data on QoL
assessment can be used to support decision making when the benefits identified in the primary
endpoint have to be weighed against a negative outcome in terms of QoL.

• It may also be necessary to assess QoL in studies evaluating cost-effectiveness. Specialist measures
or instruments will usually be required and the advice of a health economist through
the Health Economics Unit at the EORTC Data Center is recommended.

7. SELECTION OF INSTRUMENTS

Any questionnaire chosen to evaluate QoL should have proven, good psychometric properties with respect
to validity, reliability, and responsiveness to change (Ware, 1987). Responsiveness refers to a combination 
of both reliability (identical scores in stable subjects over time) and sensitivity (the ability to demonstrate
changes when the subject’s state of health improves or deteriorates, or to detect treatment effects).
This latter characteristic is particularly important in a clinical trial setting. The questionnaire should also
be simple, brief, and easy to administer. These properties enhance participation and compliance,
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and they reduce the burden for both patient and staff. Gelber & Gelber (Gelber & Gelber, 1995) recommend
that the selection of instruments should be based on an assessment of the following four issues:

1. The purpose of the clinical trial.

2. The patient population.

3. The treatments and their potential toxicities.

4. The resources of the investigators and the participating clinicians.

In addition the QoL questionnaire should be available in the appropriate languages in relation to potential
participants in the clinical trial.

There are two basic types of instruments: generic and disease specific. Generic instruments focus on the main
components that constitute QoL, and they are intended to be applied in a wide range of populations and
health states across all diseases. Disease specific instruments have been developed especially to detect
subtle, disease and/or treatment related effects. There are many excellent validated self-completion
questionnaires for cancer patients available e.g. EORTC QoL Questionnaire (EORTC QLQ-C30), Functional
Assessment of Cancer Therapy (FACT), Rotterdam Symptom Checklist (RSCL), Functional Living Index-
Cancer (FLIC) (Aaronson, 1995; Cella et al., 1993; de Haes et al., 1990; Schipper et al., 1984). All these
questionnaires are multidimensional, minimally covering physical, psychological and social domains as well as
some overall judgement of the valuation of life or the health condition. It is rarely necessary (or advisable)
to develop a new instrument.

7.1. EORTC QLQ-C30

For trials coordinated by the EORTC both the QLG and the QLU recommend that, whenever possible,
QLQ-C30 (version 3) should be used in its entirety for a number of reasons:

• The instrument has been carefully developed in a multi-cultural setting.

• Translations are available in 43 languages. If additional translations are required they can be
developed using rigorous and standardized translation procedures.

• The instrument has been shown to be valid, reliable and responsive to change.

• Disease specific modules are available to supplement the core questionnaire.

• Study results can be compared across trials.

• Reference data is available for calculating sample sizes.

• The questionnaire is easily understood by most patients and is quick to complete (mean time 11 minutes).
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Table 2: Structure of the EORTC QLQ-C30

EORTC QLQ-C30  (30 Questions in total)

FUNCTIONAL SYMPTOM SINGLE GLOBAL 
SCALES SCALES ITEMS QUALITY OF 
(16 questions) (6 questions) (6 questions) LIFE

(2 questions)

Physical Fatigue Constipation Global QoL

Role Pain Diarrhoea

Cognitive Nausea/vomiting Sleep

Emotional Dyspnoea

Social Appetite

Financial

Modification of the questionnaire is not permitted without prior consent of the QLG as it is a breach of
copyright. Scales that appear irrelevant should only be omitted in exceptional circumstances and individual
questions should never be used alone when they form part of a scale. Amongst the reasons for this are:

• The psychometric performances of individual scales and items when used alone are not known.

• Less than 5% of patients find any one item upsetting.

• Having been used in over 600 studies there is no evidence to suggest that patients are bothered
by questions relating to symptoms or problems they do not experience.

• Unexpected and important results may be observed and used to generate hypotheses for future studies.

• Data can be used for updating the reference manual of normative data.

• Data can be used for meta analysis.

In collaborative studies with other groups an alternative measure may be proposed. This may occur when
industry has sponsored a particular instrument or the other party has had experience with one. In such cases
it is recommended that, finance permitting, a head to head comparison with the other instrument is carried
out (e.g. FACT, RSCL, SF36).

7.2. Modules

Cancer site or treatment specific modules have been developed by, or in collaboration with, members of
the QLG according to strict guidelines drawn up by group members. These modules are in various stages
of development and a list is included in Appendix 4 along with contact details for the principal developer.
For modules where validation data has been published, permission to use the module may be obtained
from the QLU, otherwise permission may be obtained from the principal developer. The modules are
intended to supplement the QLQ-C30 and should not normally be used without concurrently administering
the QLQ-C30. Where an EORTC module is not available, use of an existing instrument in the area
of interest, with known psychometric properties, is preferred to developing an ad hoc questionnaire.

Where a specific research question is posed and use of the QLQ-C30 and a module is insufficient,
it is possible to add extra questions as a checklist. The QLU has recently set up the Item Bank in close
collaboration with the QLG Item Bank Committee. Validated items from the Item Bank can be used
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to supplement the core questionnaire and other modules, if necessary. The use of additional items has
to be carefully discussed with and approved by the QLU. Other main aims of the Item Bank are to improve 
the quality of modules and to standardize the wording of items in existing and future modules,
to improve the speed and quality of module development and to improve the speed of translations.

7.3. Other Situations

Whilst the QLQ-C30 is usually the instrument of choice in phase III clinical trials, there are situations where 
its sole use would be inadequate or inappropriate as it does not address all the research questions
of interest. e.g.

• Survivorship studies where the QLQ-C30 does not cover the relevant aspects such as work
rehabilitation, relationships, infertility.

• Cost-effectiveness analyses where a single measurement is often required.

• Paediatric studies.

8. WHEN & HOW OFTEN SHOULD QUALITY OF LIFE BE ASSESSED?

Within the context of a clinical trial where it has been decided that it is appropriate to assess QoL there are 
countless opportunities when patients could be asked to complete a QoL measure. However the burden on
the patient and the associated data management and data analysis problems necessitate some limitation.
The ideal number and timing will vary from one clinical trial to the next, dependent upon the research
hypothesis, but will usually involve assessments before, during and after treatment. To facilitate a sensible
and practical interpretation of the results the minimum number of measurements should be used.
They should be timed to yield maximum information about changes in QoL due to both treatment
and changing disease status. Timing schedules should be similar across all treatment arms.

8.1. Before Treatment

Information on the patient’s QoL prior to their diagnosis of cancer is rarely available so a pre-treatment
score is usually considered to be their starting point or baseline assessment.

• It allows for comparison between study groups before treatment is initiated. If differences are found
they can sometimes be controlled for during subsequent analysis.

• A pre-randomization assessment provides a starting point for assessing changes caused by
both treatment and disease status.

• Where follow up data is missing and the patient was known to still be alive it may allow for detection
of a systematic bias. For example, patients with a poor QoL at baseline may not always be asked
to complete follow up assessments.

• In addition it has also been shown that QoL at baseline may be of use as a prognostic factor
for clinical outcomes, including survival, response to treatment and nausea and vomiting (Coates et al.,
1997; Osoba et al., 1994; Tannock et al., 1996).

8.2. During Treatment

Choosing a schedule for collecting QoL data during treatment will often involve a compromise. To reduce 
the administrative burden and thus improve compliance, assessment times should coincide with the clinical 
care schedule dictated by the trial regimens. However assessments should be timed to reflect the expected
profile of treatment burden and toxicity. These requirements often conflict and it is often not possible to
recommend a fixed schedule to be used in all trials. Rather it is essential to appreciate the clinical course
of the disease and to discuss within the protocol writing committee expectations regarding serious or acute 
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effects, stable periods and chronic problems. An appropriate research hypothesis can then be formulated and
used as a guide to determine appropriate measurement times.
When writing a protocol one should aim for similar (if not identical) schedules in terms of frequency
and number of assessments between the two arms.

8.2.1 Anchoring Events

Assessments can be a) time-based - given a set number of days or weeks after randomization,
independently of the specific treatment schedules, or b) event based - given to coincide with
specific treatment cycles (See figures 2 and 3), or even daily. A decision as to which is the most
appropriate approach will depend upon the research question, but careful thought should be given
to the consequences of delayed treatments.

• An event-based approach is often logistically easier to manage but it does not provide QoL data
between treatments. Assessments are usually scheduled to take place immediately before
the next course of treatment. In the case of treatment delays assessments would still fall
immediately before a specified course but if the reason for delay was toxicity,
information will not be collected on the patient’s QoL at the time of the delay. If the “events”
happen at different times in the trial arms but the treatments are equivalent, patients in one arm 
may have more advanced disease because a longer interval has elapsed since randomization
(e.g. figure 2, 3rd QoL assessment). The number of assessments is independent of the duration
of treatment, which may simplify analysis.

• Whilst it may be more difficult to facilitate reliable data collection in a time-based approach,
if the times are carefully chosen data on QoL between treatments can be made available.
Assessments will always be at the same time interval in all arms relative to randomization.
The number of assessments is only known if treatment is not delayed and analysis of data may
become more complex. 

• Sometimes a combination of the two is appropriate. For instance recommending that QoL should
be assessed at day 21 of each cycle before the next treatment is administered ensures only one
assessment per course, but should be sensitive to changes in QoL at a time of treatment delay
if this is necessary.

• Daily assessments may uncover details that would be missed by less regular assessments,
but there may be difficulties with compliance. A large volume of data is generated and
a corresponding increase in time must be allowed for input and analysis. The use of daily
or weekly measurements should be very limited.

8.2.2 Time Scale

The time scale of the chosen questionnaire needs to be considered. Some questionnaires refer to
symptoms and QoL during the previous week (e.g. EORTC QLQ-C30) whilst others ask about
current status. Where acute side effects are expected within a few days of treatment it may be
inappropriate to collect QoL data three weeks later on the patient’s next visit.

8.3. After Treatment

Once treatment is completed the number of QoL assessments required and their frequency depends upon
the research hypothesis and whether QoL was specified as the primary endpoint. As before,
a compromise will be needed to balance “exploratory” requirements with more pragmatic considerations.
To eliminate bias, assessments should occur at equal times in each arm relative to randomization and not
to end of treatment.

• In clinical trials where the patients have a poor prognosis data may be lost if the interval between
assessments is too long. Care should be taken not to overburden patients in the last few months
of their lives.
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• For patients receiving radical treatment where long-term survival benefits are expected intervals
between assessments can be extended.

• If QoL data is required at the time of relapse local institutions should consider how they will 
achieve this. The patient will be withdrawn from the study at an unknown point in time and
the appropriate questionnaire may not be to hand, but compliant patients may be upset if,
as they relapse, an assessment of their QoL is seen as unimportant. Once the patient has
relapsed subsequent QoL data collection may be hampered by the infrequent, if any, visits,
of patients to the study hospital.

• In some studies it may be necessary to collect QoL data until death. For example studies
comparing immediate versus delayed treatment, or studies when a treatment is expected
to prolong time-to-progression or disease-free interval but no difference in duration of survival
is expected. In these situations it is important to illustrate the benefits of extending the time
to an event versus the side-effects of the treatment. 

• If questionnaires are to be handed out in person then the assessment schedule needs to coincide
with the follow-up schedule. However if questionnaires are to be mailed any appropriate
time schedule can be used.

9. ENHANCING COMPLIANCE

Unless or until collecting QoL data is seen as part of routine clinical practice it will be necessary
to implement specific measures for each clinical trial because QoL data cannot be collected retrospectively. 
Missing data makes analysis very complicated and results difficult to interpret. If QoL is specified
as an important primary or secondary endpoint in a multicenter clinical trial protocol then it must be
mandatory in all participating centers. If QoL assessment is left as optional and restricted to centers that have
an infrastructure to facilitate it, the patients may not be representative of the wider sample drawn from all
participating centers. QoL assessment in a subgroup of patients would still require a large number of patients
in order to satisfy the statistical power of the study. There would be a crucial need for maximal compliance
in the subgroup and an unforeseen number of drop-outs might render the study unevaluable.

Both staff and patients should be provided with the necessary resources for optimal data collection
at the appropriate times. Collaboration between the study coordinator, the data center responsible for the day
to day administration of the study and the individual investigators can lead to organizational improvements.
More specific measures can be targeted at the patient, the physician and the data manager or the research
nurse, though there is considerable overlap.

9.1. Organizational Issues

Good organization and forward planning ensures that all those involved know their respective roles.

• A small local pilot study may be organized prior to commencement of the main study, followed by
a debriefing meeting. This will enable each center to make a realistic assessment of the number
of patients they are likely to recruit and the time, space, personnel and financial resources that will
be required.

• Where the task of collecting QoL data is shared amongst a number of people, one should be appointed 
as the local coordinator. The coordinating data center could request details of this individual at the same
time as they verify ethical committee approval and collect data on laboratory normal values.
The individual is then responsible to the coordinating data center and any queries can be directed 
through them.

• Baseline QoL assessment should be one of the eligibility criteria. Completion of a QoL questionnaire
would then be included on the checklist which has to be completed before randomization can
take place.
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• The procedures for collecting QoL data at each center should be documented and include names
and contacts for all those involved. Then in the event of staff absences everyone is aware of where
to find the relevant paperwork and who has what responsibility.

• Recruitment and compliance figures are prepared by the data manager and statistician of
the Clinical Group and can be presented by the QLG liaison person or a representative of the QLU 
every six months at the Clinical Group meetings. This allows feedback and discussion if there are
any problems. Procedures in place within the EORTC to monitor data timeliness apply to QoL data
as well as clinical data. Investigators with patients who are not evaluable due to missing QoL data
will be notified so that policies can be set in place within their institution to rectify the problems
and not jeopardize the study.

• For some trials the QLU has developed a schedule for QoL assessment for each patient starting from
the date of randomization. This is sent to the attending physician and kept in the patient files.
This is useful for the medical staff to check when the patient should complete the QoL assessment. 
It also allows the study monitor to check if QoL assessments have been done according to
the schedule provided in the protocol. 

• A spare copy of the QoL questionnaire should be kept in the patient's clinical file; if the questionnaire
is lost a backup copy will then be available.

• The following set of questions are included on the clinical Case Report Forms as a reminder that QoL
questionnaires should be completed and to aid in determining the reasons for missing questionnaires:

Has the patient filled in the current QoL questionnaires, 0 = no, 1 = yes
If no, please state the main reason

1 = patient felt too ill
2 = clinician or nurse felt the patient was too ill
3 = patient felt it was inconvenient, takes too much time
4 = patient felt it was a violation of privacy
5 = patient didn’t understand the actual language / illiterate
6 = administrative failure to distribute the questionnaire to the patient
7 = not required at this time point
8 = other, please specify

9.2. The Patient

Most patients are willing to complete QoL questionnaires. Specific measures to improve compliance include:

• Providing a clear explanation of the reason for collecting QoL data in the context of the rest of
the study. This information should be given verbally and supported by a written information sheet.

• Providing information on when questionnaires will be due e.g. a copy of the reporting schedule
mentioned above. 

• Informing patients what will happen to their completed questionnaires, e.g. they will not be stored
in the patient’s clinical notes and will remain confidential. (Within the field of clinical trials there are
major discussions about individual and collective ethics. In many studies completed QoL
questionnaires from trial patients are not made available to the treating clinician during
their consultations and patients should therefore be made aware of this at the time they consent.)

• Ensuring the questionnaire itself is not too long and contains questions that appear relevant
to the patient and are easily understandable. If more than one questionnaire is used care should be
taken to avoid duplication of issues. The format and layout should be clear and include written instructions.

• Providing a private and comfortable environment for completing the questionnaire.
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• Providing help if necessary for patients who are unable to complete the questionnaire unaided
for whatever reason (e.g. poor comprehension, no glasses, etc.).

• Showing appreciation once the questionnaire is completed and expressing an interest in any concerns 
the patient may raise.

9.3. The Physician

Some clinicians are unconvinced of the scientific validity of QoL assessment.  They may be sceptical about
the value of measuring QoL within a clinical trial and therefore have difficulty in seeking the cooperation
of all patients. The following measures may have a positive influence on their opinion of QoL assessment: 

• QoL data collection should not be presented as an “optional extra” in a trial but rather seen
as a mandatory and integral part of the study.

• Published work where QoL data has made a significant contribution to the scientific validity of a study
should be presented and promoted.

• The study coordinators should be seen to be convinced of the value of QoL measurement. They should
also be clear as to the rationale for collecting QoL data in their particular trial and should use
this information to motivate the study investigators.

• Clinical considerations suggested during discussions between the coordinator and the investigators,
should, where possible, be taken into account when designing the QoL component of the trial.

• Investigators should receive feedback regarding the QoL data collection in much the same way
as they receive recruitment updates and preliminary results from the clinical component of the study.

9.4. The Data Manager/Nurse

Responsibility for distributing QoL questionnaires is often allocated to a data manager or research nurse.
A distinction should be made between someone who is available in the clinic to attend to the patient
personally, and someone who visits the treatment center at regular intervals, but can only leave
the questionnaire in a prominent place with a reminder that it be given to the patient on their next
appropriate visit and collected later. The latter have a limited role to play.

• If data managers or nurses are expected to distribute questionnaires personally they should be well
informed so that they can answer questions. Trial specific workshops held prior to the commencement
of a study have been advocated. The rationale for collecting QoL data can be explained
and the practical procedures to be followed discussed in detail. In a multi-national setting this may
not be practical or cost-effective. As an alternative, national training courses in data management
could be encouraged to broaden their coverage of general issues surrounding the collection of
QoL data, which would then be applicable to a wide variety of trials.

• Regular contact between the data manager/nurse and the study investigator should increase motivation
and enhance compliance. 

• When the investigator receives feedback on the center’s compliance they can convey this information
to the data manager/nurse.

For some patients, completing a QoL questionnaire may prompt them to seek more information or support.
It is then important that the data manager/nurse is competent to deal with any issues that may arise,
or knows where to refer the patient for appropriate help. Relevant training should be arranged along with
an awareness of the resources available.
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10. PRACTICAL PROCEDURES FOR DATA COLLECTION

The EORTC QLU have produced a two page information sheet “EORTC Guidelines for administration
of QoL questionnaires”. (Appendix 8)

10.1. Mode Of Delivery

The two most common modes of administration are handing questionnaires to the patient in person whilst
they attend a clinic or mailing them to their home address. For baseline and on-treatment assessments
the QLG and QLU recommend handing out questionnaires in person because:

• The first time patients are asked to complete a questionnaire they may not understand the instructions
or may find some questions confusing. Available staff can give a verbal explanation.

• Where patients are unable to fill in the questionnaire themselves for practical reasons (e.g. forgot
glasses, too frail) the member of staff may choose to read out the questions and fill in
the questionnaire on the patient’s behalf. This should then be recorded on the form.

• There is an opportunity to check questionnaires for missing data and ascertain whether this is
accidental or deliberate. In the former case patients can be asked to complete the missing questions
whilst in the latter case the questionnaire should be marked that the patient did not wish to answer
particular questions.

• Some patients are unable or refuse to complete a whole questionnaire; the reason for this can then
be ascertained and recorded.

• When necessary one can tactfully try to discourage relatives from answering the questions on behalf
of the patient. 

Patients should be discouraged from taking questionnaires home and returning them either by post or in
person on their next visit. (In such cases the investigator has no control over the exact completion date
or whether the patient’s answers were influenced by family members or friends.)

If questionnaires are mailed to patients it will be necessary to check on their survival status beforehand
to avoid distressing relatives of patients who have died. Reply paid envelopes should be provided.

10.2. Time Of Delivery

• It is normally recommended that baseline data is collected before randomization, so that completion
can then be made an eligibility criterion and the outcome of randomization cannot influence any
of the domains in the QoL score. 

• As it is preferable to reduce all sources of potential bias it is recommended that questionnaires are
completed prior to seeing the physician. This has the advantage that it may prompt the patient
to discuss any worrying symptoms. 

10.3. Missing Data

Protocols should contain explicit instructions for normal practice and what to do in the event of a protocol
deviation. If a questionnaire is missed the protocol should be clear on the practice to follow. Should the data
be accepted as missing and only a reason recorded (e.g refusal, nurse forgot, etc.) or should the patient be
contacted? Options include mailing the questionnaire and a reply paid envelope or telephoning.
Whichever method is chosen it is important to establish beforehand an acceptable time delay or “window”
during which the questionnaire must be completed. During treatment, windows should be narrow
to evaluate short term toxicity timing (e.g. +/- 1 week) but during follow up wider windows may
be acceptable.
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10.4. Proxy Ratings

It is generally agreed that patients are the best raters of their own QoL (Slevin et al., 1990). 
There are circumstances in which it is difficult or even impossible for patients to rate their own QoL
(e.g. patients who are cognitively impaired due to their cancer, patients who are terminally ill and children). 
In these circumstances their QoL may be assessed by a third person. This can be a family member
(e.g. partner or a parent) or the care taker (e.g. physician or nurse). 

In two samples of cancer patients, Sneeuw (Sneeuw et al., 1997,1998) examined the level and pattern of
agreement between ratings provided by patients and their significant others on the EORTC QLQ-C30.
At the individual patient level, more than 90% of scores were within one response category of difference,
and correlations for the several dimensions were moderate to good (between 0.40 and 0.80). At the group
level, significant others tended to rate the patients as having a lower quality of life than the patients
themselves, but this bias was of a limited magnitude.

Sneeuw (Sneeuw et al., 1997) reported very similar findings when comparing ratings provided by cancer
patients, significant others and physicians on the COOP/WONCA charts, assessing several quality of life
dimensions at a generic level by means of seven single questions. Lower levels of agreement were noted
for more private domains, such as feelings, social function, and overall quality of life. The level of 
agreement between patients and their physicians was only slightly lower than that observed between patients
and their significant others. Physicians tended to underrate patients' pain severity.

Stephens (Stephens et al., 1997) investigated the concordance between ratings provided by lung cancer
patients and their physicians on eleven symptoms derived from the Rotterdam Symptom Checklist. 
Of all comparisons made, 78% showed exact agreement between doctor and patient, 18% disagreement
by one, 4% by two, and 1% by three grades. However, there was increasing disagreement with increasing
symptom severity, and a consistent bias towards doctors underestimating symptom severity.
Importantly, physician compliance was higher than patient compliance, and the between-treatment
comparisons reached the same conclusions regardless of whether the data was patient-based
or physician-based. 

If it is anticipated that an increasing percentage of the patient population under study will be unable
to complete questionnaires during the course of the trial (e.g. due to neuro-psychological deficits or
a seriously deteriorating physical condition) proxy respondents could be considered from the trial outset.

11. DATA ANALYSIS

Analysis of QoL data raises a number of contentious issues, and we outline some of the main ones.
Three points are of particular note.

1. The analysis of completed trials will be simpler and more convincing if the principal hypotheses have been
specified a priori. Both the hypotheses and the QoL outcomes to which they relate should be specified
in detail in the protocol.

2. The definition of "clinically important differences" should be considered at the time of writing
the protocol, and should be specified. (This will also be necessary when sample size estimation is based
upon QoL endpoints.)

3. Since missing data (non-returned QoL forms) raises major questions about bias and poses severe
analytical problems, every attempt should be made to ensure high compliance.

11.1. Simple Comparisons

Many of the complications in analysis arise because studies which assess QoL usually assess each patient
at multiple time points. When cross-sectional analyses are carried out (for example, all patients at
the pre-randomization time point), many of the problems disappear. Sometimes simple t-tests may be
appropriate (for example, when comparing global health status across two treatment arms). 
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Often non-parametric tests, such as Wilcoxon or Mann-Whitney tests, may be more appropriate because
many of the single items and some of the scales have asymmetric distributions. It should also be noted that 
the single items are mostly 4-point scales, and so ordered logistic regression may be appropriate if one wants
to use regression techniques to examine the effect of prognostic variables upon QoL outcomes. 

An alternative approach, which may be especially suitable for single items, is to consider percentages rather
than means or averages. For example, instead of estimating the average vomiting score for each group
of patients, one can calculate the percentage of patients in each group who report "quite a bit" or 
"very much" vomiting. Many readers may find percentages more intuitive and easier to understand than
average levels. For example, the statement “24% of patients reported vomiting at least “quite a bit” 
has a more obvious interpretation than reports such as “the average level of vomiting was 58.2”. 
When percentages are used, the analyses often reduce to comparisoıns of binomial proportions or possibly
chi-squared tests.

11.2. Multiplicity Of Outcomes

The core QLQ-C30 contains 30 items and a number of scales (five functioning scales, one global health
status, and three symptom scales), with the supplementary modules containing additional items and scales.
Thus there are potentially many pairwise statistical comparisons that might be made. As is well known,
for every 100 independent statistical tests that are carried out, even if we assume there is no treatment effect,
we would expect approximately five comparisons to be statistically significant at p<0.05.
Therefore, when making multiple significance tests, we are likely to obtain about 5% of results as false
positives. 

There are three main methods of making allowance for this. First and foremost, the study protocol should
identify one or two QoL outcomes as being of principal interest. These few outcomes will be the main focus
of the analysis, and therefore there will be no problems of multiple testing. It is important that these
outcomes are listed in the protocol, to avoid it being suggested that the investigators “cheated” and
inspected the data before determining which variables are of most interest. All other analyses may then
be regarded as primarily hypothesis generating, and will be regarded more critically.

The second method, which is sometimes used in conjunction with the first, is to adopt "conservative
p-values." If many statistical tests are being performed, it is possible to use p<0.01 as indicating statistical
significance, thereby reducing the rate of false positives. In extreme cases, p<0.001 could be used.
Rather related to this, "Bonferroni corrections" are often used. The principle underlying this is that in
theory one should not use a fixed but arbitrary p<0.01 irrespective of the total number of statistical tests.
Instead, if it is planned to make N statistical tests, one can estimate the equivalent p-value that will
maintain overall significance at, say, 5%. For an overall p-value of a, the Bonferroni method indicates
that one should use p-values of a/N for the individual tests (Bland & Altman, 1995). The third method is either 
to use some form of global multivariate test, or alternatively to reduce the items to a few summary scores.
This method has not often been used in QoL studies. Tandon describes applications of global statistics
in analyzing QoL data (Tandon, 1990).

11.3. Repeated Measurements

There are various methods available for data description and statistical significance testing when repeated
measurements are available for the comparison of two or more treatments. One of the simplest approaches
is to use graphical displays and accompany these by cross-sectional analyses at a few specific time points.
Ideally, the study protocol will have pre-specified that the analysis will focus upon QoL at these particular
time points, with the additional measurements being regarded as of secondary importance. For example,
a chemotherapy protocol might specify that differences in QoL at the time of the third course, and also
at one month after completion of chemotherapy will be tested for statistical significance. These tests could 
be accompanied by graphical displays showing the average levels of QoL for the treatment arms and
possibly for various patient subgroups.
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A second approach is to condense the repeated measurements for each individual into a few summary statistics. 
For example, one could estimate the average level of each QoL scale, taken over the on-treatment period.
This would reduce the repeated on-treatment measurements for each patient to a single score.
Other summary statistics that are frequently employed include (a) the overall average QoL for each patient, 
(b) average QoL after completion of therapy, (c) the worst QoL experienced during therapy (or highest levels
of toxicity) and (d) the "area under the curve" (AUC), which is equivalent to the average if the time points
are at equal intervals. The analyses can then compare and test the summary statistics. The application of
these methods is described by Matthews et al (Matthews et al., 1990).

Finally, some sophisticated statistical methods are available for the analysis of repeated measurement data.
Mostly, these methods involve fitting a mathematical model to the data. Since repeated measurements
on any one individual are likely to be correlated, the model must allow for the auto-correlation between 
values at successive time points. The main methods are multivariate analysis of variance (MANOVA)
for repeated measures, hierarchical models (multilevel models) and generalized estimating equations (GEE)
(Diggle et al., 1994; Goldstein, 1995; Hand & Crowder, 1996; Lindsey, 1993).

11.4. Missing Data

Two types of missing data may be distinguished. First, patients may fail to compete all items on a form,
possibly accidentally. The EORTC QLQ-C30 Scoring Manual describes an elementary method of 
calculating scale-scores when there are a few missing values for some items. 

The second, and usually far more serious problem, arises when whole forms are missing. In particular,
it is often difficult to know whether patients do not return forms because they feel too ill, or whether
the reason is that they feel fine and see little point in replying. Thus one can never be confident that 
the observed QoL data is representative of all the patients in the study. Sometimes there may be serious bias.
Missing data is often a particular problem when carrying out longitudinal (repeated measurements)
analysis. However, it should be emphasized that whenever there are many patients with missing data
the results of any analysis, cross-sectional or longitudinal, may be suspect. How can we be sure that
those patients with data are truly representative of the total sample recruited to the study?
Hence, are the results biased?

When data is missing, there is no easy solution for eliminating bias. Therefore, emphasis must always
be placed upon avoiding the problems by ensuring optimal compliance with assessment. This cannot
be stated too strongly. Any form of correction to the analysis will always be regarded with suspicion by
readers, and the study results will only be convincing if compliance is high and missing data is kept to
a minimum.

Analytical methods tend to be complex, and are controversial. A special issue of Statistics in Medicine
(1998, Volume 17) is devoted to this topic, and contains contributions made on behalf of the EORTC
QoL Study Group (Curran et al., 1998b; Fayers et al., 1998a). More recently, Fayers and Machin also
published a book on assessment, analysis and interpretation of quality of life data (Fayers and Machin, 2000).

11.5. Interpretation & Clinical Significance

It is relatively easy to obtain a feeling for percentages (for example, "30% of patients reported quite a bit
of problem with tiredness"), but many of the items on the QLQ-C30 contribute to multi-item scales
which are scored from 0 to 100. Most users are unfamiliar with these particular scales, and do not know 
how to interpret the mean scores. Also, in a two-arm clinical trial, what interpretation should be given to,
for example, a difference between emotional functioning of 58 in one treatment group and 66 in the other?
Statistical significance tells us whether the observed data can be explained by chance fluctuations
(such as selection of patients), but says nothing about clinical significance. Is a difference of 8 (i.e. 66 - 58)
large enough to be important? If a patient's score changes by 8 points, would they even notice the change?
Osoba et al. (Osoba et al., 1998) asked patients to complete the QLQ-C30 on repeated occasions,
and the patients also rated their perception of change since the previous time they completed the QLQ-C30.
Physical functioning, emotional functioning, social functioning and global QoL scales were evaluated.
It was found that when these scale scores changed by 5 to 10 points (on the 0-100 scale), patients described 
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their condition as "a little" better (or worse). A change of 10 to 20 was described as a "moderate" change.
A change greater than 20 was "very much" better (or worse).

King (King, 1996) used a very different approach, based upon "known groups" who were expected
to differ in terms of QoL scores, such as limited disease patients and those with advanced disease.
Data was collated from fourteen published studies. She concluded that for most scales a difference of 5
or less is a "small" difference, but the definition of a "large" difference varied for each scale:  for example,
it was 16 for global QoL, 27 for physical functioning, and 7 for emotional functioning.

Hjermstad et al. (Hjermstad et al., 1998) report normative data for the QLQ-C30 in a randomly selected
sample of 3000 people from the Norwegian population, aged between 18 and 93 years. Data was available
for 1965 individuals. Results are presented for the functioning scales, the global QoL scale and the single
items. The results are tabulated by age and sex. These normative data may serve as a guideline when
interpreting QoL in groups of cancer patients.

For individual patient sub-groups, the EORTC QLG has produced a manual of reference data (Fayers et al., 
1998b). Members of the QLG contributed data from their studies, which was pooled for the tables. 
The manual tabulates the values for QLQ-C30 and its scales according to the main cancer sites divided
by stage of disease (early or limited, versus advanced or extensive). Age and gender-specific values are given.
This enables investigators to contrast their results with those that have been found in comparable groups
of patients.

In summary, the interpretation of results remains essentially qualitative. Clinical significance is
subjective, and is a matter of opinion. The values and opinions of individual patients will differ, as will
the opinions of the treating clinician and those of society in general. Thus, for a QoL measurement scale,
it is unlikely that a single threshold value will be universally accepted as a cut-off point that separates
clinically important changes from trivial and unimportant ones. However, many investigators are finding that,
for a variety of scales assessing overall QoL and some of its dimensions, changes of between 5% and 10%
(that is, between 5 and 10 points on the 1 to 100 scales of the QLQ-C30) are noticed by patients and
are regarded by them as “significant changes”.

When QoL is a major outcome measure for a clinical trial, it will be necessary to estimate the required
sample size to detect the differences in QoL that are of interest. Methods for doing this are described
in the manual of reference data (Fayers et al., 1998b). Before the calculation can be performed,
the magnitude of the target difference must be specified. This will be based upon consideration of 
clinically important differences; prior information regarding plausible treatment differences;
and an assessment of the feasibility of accruing the desired number of patients.

Other general references particularly worth consulting are Olschewski et al., 1994; Staquet et al., 1998
and Zee, 1991.

12. ETHICAL ISSUES

Collecting QoL data has ethical implications for both investigator and patient. It is important that patients are
fully informed about the reasons for collecting QoL data. They should also be clear about the distinction
between their entitlement to a professional concern about their symptoms and QoL, and their participation
in “research”.

12.1. Altruism

Participation in QoL studies often has no benefits for the patients themselves but is in the interest
of future patients. Their results may be used to improve care and treatment in the future but those who
participate in the study often do not benefit personally from participation. The aim of the QoL assessment
must therefore be made clear to the patient before inclusion in the study. A separate sheet for informed
consent regarding the QoL study may be of great help to the patient.
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12.2. Confidentiality & Disclosure

In clinical trials, it is usually recommended that patients’ completed questionnaires regarding their QoL
are not shown to their physician or other personnel responsible for their treatment. If this is the case,
it should be emphasized to the patient at the time of seeking informed consent that it is their responsibility
to communicate any problems or symptoms to their doctor. They should be reminded of this throughout
the trial. Occasionally patients may indicate such severe levels of symptoms in response to the items
in a questionnaire that it should be considered an adverse event. This may give rise to a dilemma between
patient safety and patient confidentiality. In this instance the data collector should return to the patient
and suggest that they report this symptom to the physician responsible for their treatment.
No intervention can be offered to patients who only disclose their symptoms by completing questionnaires
(e.g. medication for constipation can only be prescribed if the patient tells their doctor). Patients may also
use the opportunity of completing a QoL assessment to talk about and discuss other problems which
may be unrelated to their treatment. This may put the person responsible for data collection in
a difficult situation. It is important to ensure that the data collector has the opportunity to discuss
these issues with others without breaching the patient’s confidentiality.

12.3. Eligibility Criteria For Participation

Ideally completing a baseline QoL assessment should be one of the eligibility criteria for a clinical trial.
Patients who have good personal reasons for not wishing to participate in a QoL study are then excluded
from the study and may be unable to receive the new treatment. A thorough explanation of the aims of
the QoL assessments and an assurance of anonymity may overcome these difficulties. Other patients may
be unable to read or write but with appropriate assistance may still be able to participate. 
The patient’s decision not to participate, for whatever reason, must be respected. The decision to make
participation in the QoL study mandatory must be based on considerations of the nature of the research
question e.g. Is it the primary endpoint? Is the study’s integrity at risk if QoL assessment is missing?

12.4. Selection Bias

In clinical trials where QoL assessment is relevant, it is important that all eligible patients are included,
otherwise the study may not be evaluable and those included may have participated without cause,
making the study unethical. However it may also be considered unethical to coerce patients to participate
in a QoL study. The problem may be diminished by explaining the rationale for including as many patients
as possible in the QoL study, and reinforcing the principle of anonymity.

12.5. End Of Study Assessment

Before the study starts a decision should be made about when QoL assessment will be discontinued. 
During the trial a number of patients will relapse or a decision will be made that “treatment has failed”.
The time interval to these events is often one of the endpoints of the trial and no further clinical data is
collected, only survival data. The value of QoL assessments beyond these events is debatable. QoL will be
overestimated when only those whose treatment is successful remain in the study, but patients should not
be burdened with excessive QoL assessments during the last few months of their lives. Some patients may
feel discouraged if no one appears to take an interest in their QoL once their treatment has “failed”,
whilst others may be reluctant to continue participating. The study coordinator and the data manager must 
be informed about relapses so that proper respect can be shown when sending out reminders to patients
with relapse.

12.6. Long Term Follow-up

There are a number of potential problems in studies where long-term postal assessment is planned -
especially when the questionnaires are mailed from one central office which relies upon regular updates
from the local centers: 
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• Patients may change address. Not only could this result in missing data but also in a breach of 
the patient’s confidentiality if the new occupant opens the mail.

• Questionnaires may be sent to the home of a patient who has died, which may be distressing for 
their relatives.

• For some patients who have been in remission for a number of years it becomes distressing to be 
reminded at regular intervals that they have cancer.

• In all cases it is important that the responsible physician informs the data center about any change
in the patient’s circumstances on a routine basis and without delay. It is also important that
the patients are informed of the long-term nature of the study. The patients can then be considered 
to have consented to receive questionnaires for a long time.

Even with these measures it is not possible to ensure that questionnaires will never be sent to those 
who have died during the course of the study. If it does happen then a letter of condolence and an apology
should always be sent. Sometimes it may also help to describe the steps that have been taken to avoid
the mistake and to explain to the relative the aim of the QoL study and that the patient had consented
to participate.
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