
Introduction

Migraine is a chronic condition that imposes a substantial
burden on patients, families, employers and society. The
impact of this burden is usually measured using traditional
clinical outcomes and indicators of direct or indirect costs of
illness [1]. In the last few years, patient-based (subjective)
outcome measures, often called quality of life measures,
have been used as primary or secondary outcomes, either in
observational or experimental clinical studies where the val-
ues of different interventions are evaluated on different types
of diseases and conditions [2, 3], including migraine  [4, 5]. 

Although the genuine interest in measuring qualitative
aspects of life has increased  in the medical field [6] togeth-
er with our capability to transform patients’ subjective
reports, opinions and ratings into standardized pieces of
information [7–9],  the debate about the true objective to
measure (health status, happiness or satisfaction with life),
the focus (general or disease-tailored values), and the termi-
nology (quality of life or health-related quality of life) is still
lively [10–12]. 

Quality of life (QOL), health-related quality of life
(HRQOL) and subjective health status (HS) are terms that
are used interchangeably in the medical field, though certain
conceptual and operational differences among them do exist
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patients. Advances in the field of
health outcome assessment have
made available a new generation of
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cific and generic, that are based on
an approach called dynamic assess-
ment. According to the developers, it
is now possible to produce valid and
reliable estimates of a person’s per-

ception of health by asking only
those questions relevant to the indi-
vidual respondent’s state. Despite the
large body of evidence about the
intrinsic value of such new method-
ology, its “incremental” value when
applied in research projects or in the
context of programs of disease or
outcome management is yet not
clear. Thus, before these new meth-
ods are experimentally compared
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tion should be recommended and
their use should be avoided outside
formal research projects.
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[13]. QOL is a complex, abstract, multidimensional concept
that defines an individual’s satisfaction or happiness with life
in domains he or she considers important. Often also referred
to as “life satisfaction” or “subjective well-being”, it is the
broadest of all the concepts we may be interested in, and
health is only one of the several dimensions of life usually
considered in the models and taxonomies proposed so far.

HRQOL reflects an attempt to restrict the complex con-
cept of QOL to those aspects of life specifically related to a
person’s health that potentially respond to health care. Most
definitions of HRQOL include the domains of physical,
mental and social functioning and well-being, as well as
general health perceptions. 

HS and health perceptions, also referred to as “perceived
health status” are objective reports and subjective evalua-
tions made by a person on his or her health. The need to dis-
tinguish between objective degrees of health status (reports)
and subjective perceptions of health (evaluations) relies on
the fact that individuals perceive themselves as healthy or ill
independently of biological and physiological signs and
symptoms of disease. In other words, two people with the
same health status may have different perceptions of health.

Among the several approaches used to measure the pre-
viously mentioned concepts, when the aim is to use HRQOL
as an outcome in clinical studies (i.e. a change in the
patient’s health status that may be attributed to a specific
intervention), most of measures available are based on the
psychometric approach. All the most modern psychometric
instruments are now based on a conceptualization of
HRQOL that is multidimensional and for which the patient
is the source of information. 

Usually, HRQOL instruments are classified according to
their focus as disease-specific (i.e. measuring health concepts
tailored to a specific disease and treatment, relevant and sen-
sitive only to the condition under evaluation) or generic (i.e.
assessing health concepts that represent basic human values,
relevant to everyone’s health). Examples of the first cate-
gories are the Short Form 36-item Health Survey and its
shorter version SF-12 [14–17], available in Italian since 1995
and recently revised in a second version [18]. In addition,
NHP [19] and SIP [20] are also available in Italian.

Many specific instruments have been developed, tested
and used in headache and migraine patients. Examples are
the Migraine Specific Questionnaire [21], MIDAS [22],
MS-QoL [23] and HIT-6 [24].

Advances in health outcome assessment

Recently, advances in the fields of health outcome assessment
have made available a new generation of approaches and
measures, both specific or generic, that are based on a novel

approach called dynamic assessment. From a pool of items
from established health surveys, using computerized algo-
rithms, a brief but valid assessment of concepts related to
health and healthcare are administered to subjects by asking
only those questions relevant to the individual under evalua-
tion. On average, such dynamic and customized assessment is
shorter than the corresponding fixed forms and  requires less
time for completion. On the other hand, it is supposed to have
the same precision and interpretability and, when delivered as
a Web-based survey, it allows immediate feedback reporting.

Such innovation enables us to classify all the HRQOL
measures in 2 new distinct categories: fixed length (having
a fixed number of questions) such as all the so far available
questionnaires, and dynamic length (having a variable num-
ber of questions tailored to the kind of answers given by
interviewed patients).

Objective of the present paper is to introduce the concept
and the measures pertaining to the field of dynamic assess-
ment and to discuss the pros and cons of “old” and “novel”
measures in the context of the present scenario. Examples are
taken from 2 Web sites developed and implemented by
QualyMetric, a US company, that has published online
demonstrations of its proprietary tools. Utilization of these
demonstrative tools implies that users are aware of  the terms
of use and of the usage rules that are well described in the rel-
evant sites (www.qmetric.com  and www.amIhealthy.com).

Computer adaptive testing

Modern psychometric methods, such as item response theo-
ry (IRT) and Rasch analysis, together with a wider availabil-
ity of computer and Web technologies have made possible
an easier and more friendly  implementation of  dynamic
(computer-assisted) assessment approach, known for a long
time and recently applied to headache and migraine [24].
IRT and Rasch analysis are statistical models for measuring
the relationship between a person’s response to an item and
his or her score on a concept or latent trait. In contrast to tra-
ditional psychometric methods, they do not assume that
measurement error is constant across the various levels of a
given scale, but assume that a specific estimate of the mea-
surement error can be given for each person at each scale
level. Accordingly, measurement error is determined by the
constellation of the item characteristics, such as difficulty
and discrimination parameters answered by the respondent.
Therefore, the instrument-independent characteristics of
Rasch mean that a respondent’s ability for a given construct
is assessed independently of the particular characteristics of
the administered items. Examples of the application of
Rasch and IRT methods have been published elsewhere, for
the SFs [25] and for migraine-specific measures [24].
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Thus, it is possible to derive comparable scores on a par-
ticular construct for respondents who have completed dif-
ferent items, pertaining to the same construct. In addition,
once a model has been estimated for a pool of items, the
model can be used to select items for a specific purpose. The
availability of a large database containing several items and
computer algorithms  makes possible the identification of
the optimal selection of items for a given individual, result-
ing in a short list of questions and a more precise estimate of
his or her health measure.

As described in detail in the Web site of QualyMetric,
the availability of a large pool of items from well established
health surveys (either general and disease-specific) and the
application of Rasch and IRT approaches allow for assess-
ments to be individually tailored or adapted for test respon-
ders. In this way, it is now possible to produce valid and reli-
able estimates of the subject perception of health by asking
only those questions relevant to the individual respondent’s
state. In addition, by scoring all responses on a standard
metric, results can be compared for those who answer dif-
ferent questions. According to developers, the new measures
are delivered in a fraction of the time and cost of traditional
(fixed-length) assessment. In addition,  the new tools
enhance the possibility of using patients’ reported data for
several purposes, such as monitoring  health, predicting out-
comes and screening diseases. 

At present, several (proprietary) tools are available as
Internet applications. Demos of products assessing general
aspects of health (DyHA General Health) or headache (DYHA
Headache Impact Survey) are available in the QualyMetric
Web site and in other sites. After registering, it is possible to
perform a free test of some fixed and dynamic approaches. At
the moment, version 2 of the SF-36 and the dynamic general
health assessment (that basically is based on the pool of items
from which the SF-36 was statistically derived in the past) are
available to test the performance of both methods. 

The final output is quite similar in terms of point esti-
mates, level of information and interpretability. What is dra-
matically different is the number of questions actually deliv-
ered and the time required for the completion

A similar exercise (e.g. comparing the fixed and dynam-
ic approaches) may be done on the same Web sites using two
tools addressing headache-tailored questions, the HIT-6 and
the Headache Impact Test questionnaires.

Conclusions

Despite the lively debate still ongoing about conceptual and
operational issues,  interest in measuring relevant qualitative
aspects of life that are most closely related to health and
health-care has grown in recent years. 

In addition to the genuine goal to increase patients’
involvement in medical decision-making through the use of
measures based on patients’ perception (thereby introducing
the patients’ point of view into clinical research), not infre-
quently HRQOL measures are included as a therapeutic effi-
cacy endpoint in several industry studies, both to assist the
industry in the regulatory process and for marketing purposes.

Nevertheless, regulatory agencies such as FDA and
EMEA currently do not require this kind of data.  A recent
review of all the official documents produced and circulated
by EMEA containing recommendations on trial design, con-
duct and analysis documented that none of the 189 docu-
ments retrieved and evaluated focused directly on HRQOL.
Only few explicit recommendations were identified for 13
specific drugs or conditions, and  most of the time (12 out of
13) HRQOL was recommended as a secondary or comple-
mentary endpoint [26].

Measurement of clinical and subjective health outcomes
has become increasingly important in our rapidly changing
healthcare environment where the objectives to minimize
costs and maximize outcomes have stimulated great interest
in methods to assess and monitor of the effects of healthcare
interventions on clinical, humanistic and economic out-
comes. The hub of these new efforts is the availability of
short, valid, friendly and inexpensive measures to determine
the value of healthcare or medical interventions delivered to
the population. Recent advances, such as the combination of
the new psychometric approach with dynamic (computer-
assisted) assessment implemented through Internet and the
possibility to have real-time results, have the potential to
increase the use of HRQOL measures outside the domain of
research. In fact, several companies are now marketing these
new approaches claiming  their multipurpose nature and
thus suggesting their use in the context of programs of dis-
ease or outcome management to screen for subjects with the
greatest risk of poor health outcome or  the highest proba-
bility to consume health resources. There are clear dangers
involved, as the field of health outcome assessment and out-
come research has already witnessed negative effects with
the widespread adoption of tools that have ended up being
both appropriately and inappropriately used [27, 28]. 

Although a large body of evidence does exist about the
validity and reliability of “old” and “novel” subjective mea-
sures when applied in research projects, less evidence is avail-
able about their actual value when implemented outside the
research setting. The main questions regard whether we need
these subjective measures to assess the efficacy, quality and
costs of medical interventions. In addition, scarce evidence is
available about the incremental validity of the new and more
sophisticated approaches presented and discussed herein.

Before implementing a new instrument, tool or technol-
ogy in clinical practice, its validity must be tested in terms
of effectiveness, safety and cost. The cornerstone of this
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evaluation is a formal comparison of the new technology
with an appropriate standard in  representative samples.
New HRQOL measures should be tested in this way.
Migraine is a suitable condition where such comparison can
be performed as generic and specific measures, both fixed

and dynamic, are already available. Although dynamic
approaches are promising, before the results of such confir-
matory efforts are available, caution should be recommend-
ed and their use should be avoided outside formal research
projects.
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