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The debate between public bodies and the pharmiaakundustry is restricted by fundamental
differences in the arguments put forward. The farhighlight differences between the increasing
curve in medical expenditure and progress judge@hbyeased life expectancy, whereas the latter
stress that the aims of contemporary medicine shaolw be to limit the results of disease and
improve quality of life. The failure of health caiedemonstrate beneficial effects originates from
the fact that the measurement parameters usednaggpropriate; new ones are required. In order
to make judgments on subjective health and diseas®me, nonphysiological parameters must be
used. The first part of this discussion will delserthe concepts involved, the second will examine

mechanisms currently available. Finally, the qua$t such instruments must possess shall be
assessed.
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CONCEPTS

THE FIRST STAGE OF any study examining the qualityife is to define theuniverseof the area
to be studied. Once defined, the universe mustabegorized to defingpecifics domainso be
quantified (Figure 1). In order to assess theseailwsn a number afriteria or indicators must be
available in order to quantify them and appropretaling proceduresnust be selected. Finally,
development of a definitive indicator system muehsider objectivesfor which it has been
designed, without which results are meaningless.

Figure 1: Definition of the universe and constitudomains
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TYPES OF INDICATORS

Quality of life is such a unifying concept thatindately all facets of the being may be included:
environmental factors, behavior, and lifestyle. sTHiscussion shall be restricted to those factors
which influence patients' quality of life as a résof disease or its treatment. Life may not,
however, be assessed generally: at best, diffeagmects of life may be assessed. This has two
implications:

1. It forces one to break down the overall beirig its constituent parts, an approach which
may not be a bad thing given the abstract natutkeo€on- cept, and
2. It forces one to de fine from the start do- reairich will be explored.

Categorization of health is a difficult stage. In namber of cases it will be performed
mathematically by deriving a vector from correlatibetween these indicators. For convenience,
health shall be definedrospectivelyby using the World Health Organization (WHO) deim
which is most frequently cited: "health is not omlhe absence of disease or of disability, but an
overall state of physical, mental, and social vbeling."

The concept of well-being which combines the abwi be considered in part as a separate
domain. A good quality of life may, therefore, lepresented by a feeling of well-being, emotional
stability, appropriate social integration, and gpbgsical state.



ART-842/03

CHOICE OF INDICATORS

Up to this point these four domains are only cotgejhat is, abstract principles. Measurement of
these domains must be performed using solid rebtegamrameters. For each domain, a number of
points has to be defined which will act as interragds between the abstract characteristics to be
inferred and either objective or subjective measure

Choices depend on the approach chosen to assdfsgrealems. For some authors, the definition
of health may be restricted to the absence ofaadlnéymptoms or biological abnormalities. Other
workers distinguish between those diseases whighbreadefined by the profession, and sickness
expressed in terms of behavior. A number of defing stress the patient's perception of illness,
that is, they are based primarily on a patientvidual satisfaction or lack of satisfaction wltfs
well-being.

Different methods for collecting information apptythese different approaches. It is important that
these all be addressed simultaneously if eacheofiimains of quality of life are to be examined
from all angles: three types of indicators may bedi bio medical, behavioral, and perceptual.

The intensity of symptoms, degree of incapacityemel of dissatisfaction depend both on the
absolute severity of the phenomenon and on theedegyr which it interferes with daily life. The
relative weight given to illness used to asses®maih should, in principal, be assessed by the
patient himself. Frequently, however, this is defirby external observers, or graded by reference
to mean population behavior. The problem may oooadiy be completely masked by the use of an
equal weighting system (such as, for example, tpgah scord. It is important to assess the
interdependence of quality of life domains. Fossthéason a fourth column named "weighting,"
which may be used to quantify the relative importanof the different criteria, bas been added. The
exact nature of the weighting - equal weightinglividual scale, or external reference - will depend
on the assessment instrument used.

DEFINITION OF PROCEDURES FOR SCALE CONSTRUCTION

Measurement of physiological or functional paramsets straightforward when it is derived from
physical indicators. This does not apply when mesments are influenced by the emotional state
of the patient. When an attempt is made to infecharacteristic by means of measurements
performed using perceptual indicators, the measainémstrument used and conditions of use must
be carefully defined, so that the procedure masepeated and results verified.

The scaling procedure$® that is, the conventions which govern allocatiérvalues for different
indicator positions, are a primary feature of staddation required for the measurement
instrument. They package empirical interpretatioto ia unit which may be used and dictate the
method of statistical assessment of findings.

When numerical symbols are not accompanied by mneamnt units they adopt a purely
descriptive role. The number may, therefore, bel e part of a simple identification procedure.
Here it corresponds more to categorization rathan tto quantified measurement. Figures which
are divided into such categories may be transfeamd reallocated without adverse effects. In
standardized discharge summaries, for example,entherfigure one defines active patients and the
figure two inactive patients, no information isti@egere one defines inactivity and two activity.
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The figure may also be used to rank findings. Iy e used to indicate the relative position of the
indicator on a continuum scale of the feature beisgessed, implying that this indicator bas the
same basic characteristics at different leveldove a little, a lot." If, however, the scale istno
standardized it is not possible to compare dissteween points. It is impossible, therefore, to
define the distance between two gradations on ¢hte ®ven if the figures concerned are equally
spaced. It provides a rank order, but the distape®veen two levels on the scale and the
relationship between these levels may not be amdebtost scales used to assess clinical quality of
life are of this type, and it is, therefore, impbgsto use them to assess change. Comparativesscal
in specific categories must be defined: "I am be#dittle better, nothing has changed".

In order to be more than descriptive, numerical lsyi$% must be accompanied by measurement
units. To be a true measurement of size, the figurst be related to a standard unit: the figure two
on its own has no meaning, two meters providegmmébion.

Once the scale has been established using a simigitant measurement unit throughout its length,
points along the scale may be compared betweerexample, a control group and a treatment
group, even if ratios are impossible to assessdrabsence of a zero standard. It is often diffioul
even impossible to demonstrate beyond doubt theplatendisappearance of a parameter used to
assess quality of life. Even if conditions of lferse than death exist, it is difficult to imagine
several quality of life domains with zero scores.

Where, for the modalities comprising an indicaibis possible to define both a natural zero, the
origin, and the distance between two points onsttade, the figure then becomes arithmetic. The
distance between two gradations and their ratio thay be calculated. This is a fundamental
property of a metric scale (still called a ratioppbportionality scale) used to confirm, for exaepl
that one state of health is twice more severe #rather, something which could not previously
have been done.

The best characteristic of a scale is its invagatitat is, the degree to which it can be manipdlat
without distorting its structure. In tha@dinal scale all transformations which preserve the onder
the scale do not change available information. Saicécale is said to be preserved following
monotonictransformation. In amnterval scale all numbers on the scale may be multipliedaby
constant factor, or the origin shifted by a constairmber without changing results. Such a scale is
said to be preserved laffine transformationly = mx+ c). Finally, in aratio scale the relationship
between values is not changed if they are multiplig the same constant factor. It is preserved by
linear transfor- mation(y = mx). The more precise the information contained in teesthe more
restricted the ability to modify the scale withocitanging the information contained therein
becomes.

SPECIFICITY OF TOOLS

If scales are to be used as measurement instruntie@ysmust be applied appropriately if they are
to produce reliable results; in other words, theystrmeasure what they were designed to assess.
The tool used to identify a problem is not necalstrat which allows progression to be followed,
and the tool used to follow progress may not béulise assess allocation of resources. The choice
of a method requires initial definition of userg'eds: identification of a problem, assessment of
change in response to treatment, or greater and ocatrerent use of scarce resources.
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o Discriminative and Evaluative Indicators

Certain groups of indicators measure different levsd quality of life. These ardiscriminative
indicators

Changes in level which reflect the differential eetls of disease and treatment measure
developments; these are definedeasluative indicatorsAs Kischner and Guyatt have shown,
discriminative indicators may not necessarily beduas evaluative indicatSrs

Discriminative indicators are used to categoriz@ogulation into subgroups as a function of
specific individual characteristics comprising amividual at a given point in time where no

reference criteria exist to distinguish these immls. Indicators must be chosen which are
common to all: patients and healthy people; thebaemof grades may be limited ultimately to two

categories where the feature may be present omabBee reliability of the instrument may be

confirmed by verifying that interindividual diffenees do not change over time. Any consistent
change which parallels the score may not, thereb®edentified. In any event, the absolute scere i

of no importance as it is used purely to classiflyjscts into specific categories.

Evaluative indicators have a completely differeise.uThey are used to measure quantitative
changes in quality of life. ltems are chosen asnation of their ability to demonstrate change.

Multiple response options exist and the stabilitythee instrument may be measured by assessing
the repeatability of in- traindividual change witme when treatment is not changed. Assessment
of the absolute quality of life and of changes imality of life, therefore, require different
instruments. The use of a discriminative indicatoa randomized study is, therefore, doomed to
failure in advance as this type of instrument stiaudt be used to assess the effects of treatment.

o Structure of Quality, Overall Quality

An economist needs overall resfiltsle requires a common measurement to comparefdwseof
decisions high up the health care system: techeiguel equipment available to a statistically
average population. The medical approach is difter& clinician's aim is to apply techniques and
equipment available to him, to draw from them thexmmum possible benefit.

All features of the disease must be approachedlaiexpy why assessment has remained a
multidimensional problem. These two different atlits have produced two different approaches in
the development of questionnaires. The quality itd may be assessed in two ways: by
composition, by constructing the general from tpecdic; or globally, by first examining the
whole system, automatically combining but not cateaing partial observations.

In the compositional approach a number of partidldators may be combined either simply or by
ad hocweighting of selected variables. These partialgattirs mayor may not be combined to
produce an overall score. When they remain asndiséintities in the final assessment mechanism
they produce profiles. If they are combined intesiagle figure, the term index or combined
indicator is used. In all cases, the method chegkmeflect the complexity of the situation. This

a method which has been used since tHe chtury by psychometrists endeavouring to impose
"the discipline of measurement and figures to aspet the spirit." This concept was also put
forward by Alvan Fenstein and the psychopatholggist recommending grading of clinical
judgments. A doctor in the privacy of his consytimom has no need of a questionnaire to assess
his patients' quality of life.



ART-842/03

An ear to the patients' complaints is sufficienidentify and to remedy them. This is completely
different when treatments are being assessed omoap gof patients. Standardized reliable
measurement instruments must first be available. mkdical approach is very pragmatic, it relies
not on assessing all aspects of quality of lifd,duspecific examination of those areas whichteela

to the disease and its treatment. The area mayobe on less exhaustively assessed de pendent on
circumstances and the proposed treatment.

The method used by economists and decisional asglysponent’ is completely different. It is
an overall approach based on the supposition tinaityg of life exists as a continuum from good
health to death. Most simplistically, this concemdy be thought of in terms of the de finition of
health used by WHO, graded from well-being and lofdife to death, passing successively
through the presence of signs and symptoms, pHydisability, reduced mental capacity, and
social withdrawal.

This heuristic approach produces an unidimensitader but distorts reality as it only grades
isolated abnormalities. Symptoms of dysfunctionspr#g most frequently in combination. It is,

therefore, the overall pattern of changes in qualitlife which are graded on an interval scale by
use of specific scenarios or by using means ofsiflasg states of health. An assessment of the
overall quality of life involves, therefore, detammg values of coefficients between zero and one
attributable to each scenario. These weightingofacadjust the quantity of life as a function of
quality; and are, therefore, called "quality oéldoefficients” (QOLC).

The product of the number of years or fractiong gear spent in a given state of health with the
corresponding quality of life coefficient convettse lime spent in poor health into equivalent
fractions of years of good hedithlf this same procedure is performed at differstages during
disease progression a number of years is obtaioerected for the quality of life years (QALY)
The cost of treatment may, therefore, be dividedhsy QALY result to produce a parameter on
which the relative merits of treatment or nontreattmwith two alternative therapies may be
compared.

Numerator and denominator must, of f course, batedlto time as two identical effects on health
or two identical units of expenditure will not hattee same value when they occur at different
times. The reasons for this are simple: immediat®ma is always preferable to individuals than a
delay. Resources which are not consumed immediataly always be invested elsewhere. Costs
and benefits in the future will always, therefamefract a lesser weighting than th ose which occur
immediately.

o Momentary Analysis or Follow-up

The traditional approach to the measurement ofityuad life made no reference to changes with
time as it did not balance quality against quanfiiyis is only reasonable if treatment options and
outcomes are completely similar, in three areas:

1. The associated risk of death,

2. The total length of life, and finally

3. The time spent in the different stages of pregjon of disease throughout the observation
period.

This hypothesis assumes that two therapeutic maesyroduce their effects over the same time
period(ty), that this effect is absolutely stable hereaftgr and the assumption that progression to
ultimate. death occurs consistently over a givaiopéts). These hypotheses appear too restrictive.
The differential assessment of therapeutic optioemasured in terms of their utility allows in
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contrast an assessment of their long-term efféfotsmie goes beyond the realms of clinical decision
making to address the question of resource allmeati is by definition imperative to have a score
which may be used for comparison over time.

Two different situations must be distinguishedatneents may be instituted simultaneously and
independently in different medical fields, or aftatively treatments in one specific indication may
be mutually exclusive. In the first situation thectsion algorithm involves the construction of a
hierarchy of possibilities as a function of theirean cost-effectiveness within the limits of
budgetary constraints; classically, a list. Witle thublication of the list inconsistencies in chsice
may become obviods*2 The higher the unit cost of success, the ledifigds the corresponding
investment appears. Development of simpler teclesquill, for a given budget, produce better
overall results in terms of public health.

In the second situation, when treatments are ineditvlp, comparison is reduced to the assessment
of two successive procedutds’. The first requires selection of a group of effeststrategies
based on the dominance principal from all posdibézapeutic strategies. In the second stage, the
society chooses from the effective strategies the which appears to be best and fixes the
resources it will make available to obtain whatéems to be optimal cost-effectiveness.

INSTRUMENTS IN USE

Assessment of the quality of life must fulfill tileeds of those who use it. For the doctor this is a
means to rise above too biological an approachciwisi unquestionably useful in severe situations
but assumes only a secondary role once the lifsathning event is past. Beyond organic disease,
body spirit must be examined, but subjective judgimdave limitations.

The patient produces a detailed quantified desonpdf his problems but does not prioritize them.
What is important is that he should be able to @xphis various complaints weighted according to
their effect on his quality of life. The collectiygocess seeks to reflect the priorities of theetpc

These three approaches which originate from difiecencepts - clinimetry , decision theory, and
health indicators - were the basis of the developgnué current instruments. The basis of the
differences between them is the introduction ardnidture of the weighting scheme adopted.

THE EYE OF THE OBSERVER

o Functional Incapacity Scales
Assessment of the dependence of elderly subjestseldaover recent years to the development of
many scales allowing assessment of individual pevdmce using a number of essential functions.

These rely almost totally on measurements perfornyeitiose caring for the individual.

The Katz scaf® produces a global scale based on six activitiathibg, dressing, toilet, mobility,
incontinence, and feeding. Bach parameter is asgdessgraded scores of up to three.

The Harris scor® examines the ability of elderly subjects to perfaacts of daily living: eating,
buttoning clothes, moving, going to bed, bathingshing, dressing, tying shoelaces, and combing
hair.
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Two different types of activity are distinguishaqafimary and secondary activities. Five levels of
severity are defined as a function of the incagamithelp required:

Alone and without difficulty,

Alone and with difficulty,

Requiring help,

Impossible to perforffi even with help, and

Tasks performed with difficulty but un- knowntaswhether help is present or not.

agrwnE

Each feature is graded by severity from zero td@iprimary activities and from zero to three for
secondary activities. Scores are added to givevanath indicator. Multiple incapacities are only
scored as highly as the sum of their handicappifects, whereas the simultaneous failure of
several systems is always more handicapping treaum of the individu al effects.

The New York Heart Association (NYHA) classificaifd proposed by the association of New
York cardiologists grades cardiac and vascularadise as a function of the severity of symptoms
and the performance of tasks.

Four grades are distinguished:
1. Absence of symptoms du ring normal activity,
2. Mild symptoms during normal activity,
3. Tiredness, dyspnoea, palpitations, and anginaloging on effort less th an required for
normal activity, and
4. Symptoms at rest.

This scale is very widely used in clinical practeed in randomized studies. It is an ordinal scale
which leaves a sizeable part of its interpretatmithe opinion of the doctor. A number of authors
have demonstrated its limited reproducibility, aitgl validity has also been questioned, as
correlation with functional capacity is poor.

Goldman demonstrated that it was frequently highilgjective. The NYHA score improves simply
because the patient gives up activities which hesfitiring. The same author proposed a new
instrument to grade these problems; the specitivipcscale (SAS)’; objective signs are stressed
at the expense of symptoms. Functional capacitypafients relating to certain activities
representative of their daily life are graded irtabelic equivalence or "mets".

One of the functional indices most frequently ugedhat of Karnofskif. This ad dresses three
guestions; Has the patient been able to continu&?vBan he carry out his normal functions? and
Can he perform basic activities of daily living?€elhesponse profile defines three performance
grades spread out over 11 levels from normal dgfiviO, to death, zero. The functional states
described are neither exhaustive not exclusivethatk are exceptions and situations which are
impossible to classify. Its long history and exteasise in medical circles explain why this scale i
still used despite demonstrable failings.

All of the indicators used to assess restrictedviictin terms of fundamental acts of daily living
assess levels of autonomy which are too great dibaps that are too infrequent to be of use in
assessing the entire population (Figure 2). Stewgpbrts that 80% of a noninstitutionalized
population are devoid of any specific functionalifgs although Kaplan and Bush reported that
50% of subjects questioned in the San Diego stegprted minor problems which affected their
quality of life without significantly restrictingheir autonomy or mobility. To assess the adverse
effects of a disease or treatment a much broadwereqd of quality of life must be used, integrating
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both psychological and social domains and usingiops of patients themselves, and not those of
the doctors caring for them.

Figure 2 : Eye of the observer (Referented)

i '
DOMAINS i g :
T e ' 1
T A A S R R L
Well-being i E
_ SPITZER i
Psychic GROGONO T :
equilibrium Ar{,l}‘(:s ecfuiﬁn ;
T LASA-P weighting
Social BARTHEL |  [ASA'S system
Integration KATZ-HARRIS
- e NYHA-SAS - f——
sica Spa i ARA i
cozdition : APGAR R ;. DYSPNEA Stratification
Biomedical Behavioural  Subjective Weights OBJECTIVE

TYPES OF INDICATORS

Preisman and Baufhused such a method to assess the effects of waastr therapy. This was
the fust attempt to use visual analogue scalesd@ology to produce autovaluation of the quality of
life by the patient himself (LASA-P).

The patient was asked to place a mark on a hoakamnt vertical line between two extremes
corresponding to the absence or maximal intendityt given indicator. According to A. Moles:
"The subject faced with such options feels obligeéind a solution between the two extremes. In
order to reply to the question he must approactptigsionomy of the phenomenon' through which
he answers the questiGh"

This technique has been applied to specific aspafcteorbidity: humor, energy, pain, nausea,

appetite, ability to perform domestic tasks, sotifal anxiety, and relief provided by treatment.

Each response is graded out of 10 with an overakimum score of 100. This technique was used
in a comparative study examining hormonal and oyiottherapy and demonstrated that although
secondary effects were more severe with cytotdan twith hormonal treatment the quality of life

was better in the former case due to a greatectieduin tumor load.

The functional living index in cancer (FLI&)uses the same objectives: it assesses progréssion
patients suffering from malignancy using other thiaa traditional functional approach. Questions
were developed on a semistructured approach uspanel of experts and including patients and
their spouses, doctors, nurses, and a priest.

This panel established a list of 250 questions Wwhafter elimination of redundant or poorly
designed questions led to an initial questionnaortaining 92 points which was tested on 175
patients. Multifactorial analysis was used to idgrprincipal features, and to eliminate 52 further
superfluous questions. A second questionnaire twdad0 topics and was tested on 312 patients.
Following this, a second analysis was performedcdafirm design stability. This led to the
development of a third questionnaire containingp2ints which was assessed on 175 patients.
Finally, two additional questions were added: therent version, therefore, contains 22 equally
weighted questions. The scaling procedure uses &uwdtogue scales and specific categories. A
scale divided into a number of levels, from fouséwen depending on the question, is used for each
guestion. Each subject must place a vertical mankesponding to the position which best

10
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describes his current situation. The closest valughe visual scale is scored for the trait and a
global score constructed from the sum of partiates from the different domains examined. It is
an ordinal scale.

In rheumatology, English literature has recentlysaldbed a whole collection of statistical
instruments used to measure functional and psyghubeffects of rheumatoid arthritis: Health
Service Questionnaire (HA&)and Arthritis Impact Measurement Scale (AINfS)The AIMS
scale uses 55 questions in nine areas: mobilitygnamous function, mobility, manual dexterity,
domestic activity, personal hygiene, social relalups, anxiety, depression, and pain. The effects
of disease were assessed in three in- dependexst atgysical incapacity, distress, and pain. Global
scores are not calculated.

o Batteries of Indicators

This method was used particularly in a double-blgtddy” to assess the effects of three anti-
hypertensive treatment regimes. Investigators cliveeareas of quality of life: physical state,

emotional state, intellectual ability, social intepon, and general feeling of well-being. These
domains were explored using independent multidinosas indicators. Such an approach, although
exhaustive, posed a number of problems. In orddret@f use, valid and practical indicators to
measure each dofuain had to be identified. Secondigrpretation of results may be difficult,

particularly in the absence of primary endpointewlperformances in different domains do not
necessarily progress in the same direction. Theofibatteries of multiple indicators is laden with

potential problems.

THE PATIENT'S EXPERIENCE

According to Goldberg, patient preferences mayXessed either as the effects of weighting of
results of partial measurement, with or withoutdsarbain aggregation, or overall global score.

o Subjective Profiles of Quality of Life

Proponents of the first school of thought defendissected approach to quality of life. They
advocate initial identification of relevant domaibased on information reported in the literature
and interviews with experts and patients. Signssymdptoms gathered may be combined to assess
the impact of disease on the daily life of the guatti In order to quantify responses each item das t
be converted to a score. An initial questionnaitesintherefore, be designed for two purposes: to
scale the indicators and to select the most reteaaren that the items pool is designed to provide
the basis for construction of the final questionadiis important to list many more parametersitha
will be used in the definitive version. For eachigmaeter two types of questions are used, the first
assessing the presence and intensity of the prebdem the second the importance attributed to it
by the patient as a measure of the quality of Tles method of analysis may be used to select the
relevant parameters. They consist of selectingstenth the highest product between frequency
and importance. The other eliminates parametegxibgipal component analysis; identification of
redundant parameters and regrouping parametergdangoto their contribution (loading) to
different factors.

The first approach is the most appropriate wheratheof the assessment is to "know the basis of
the subject's appreciation of their quality of1ffe Guyatt used the distinction proposed by Gerin
between "central values" as a function of whichiguas orientate their lives and "peripheral
values." Only parameters reflecting the centrauealwere used in the final questionnaire, the
others being eliminated. The assessment instrubnyeis$ nature implicitly integrates patient prefer-
ences as these were the basis of the choice of anebitems selected in each subdomain assessed.

11
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o Scale of Personal Well-being

Torrancé® proposed that patients shouid be encouraged t@gxgheir feelings in terms of a range
of states of health, combining different domainsqaglity of life. The methods used to record
individuals' preferences are highly varigd® "standard gamble," "time trade-off," and "catggor
rating.” The first of these methods was traditibnaked to assess key preferences in situations of
uncertainty. Because of this it is considered tgéeicularly appropriate in medical fields (Figure
3).

) Figure 3: The patient’s experience (Referentdd
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TYPES OF INDICATORS

The protocol on which it is based is simple: thstates of health (S1, S2, and S3) are carefully
detailed and shown to a subject who must chooseelegt the following options: Either treatmet
which guarantees situation S2, treatmBnivhich may have two possible outcomes: state S1 of
probability p or state S3 of probability 1p. States S1, S2, and S3 are arranged in a hierarthy w
S2 occupying a position between S1 and S3. Wherwadhe ofp is varied from zero to one this
produces a threshold value where the patient iblan@® decide between the two options. This
value may be used to assess the utility of thedirthese therapeutic possibilities.

The dilemma faced by patients suffering from corgrertery disease highlights the use of such a
system. Mr. X suffering from angina may be offete@ possibilities: either long-term therapy or
the risks of a bypass operation. The outcome ofitbechoice in the short term is without doubt:
he will live. The second choice is more risky as thanges of surgical success have been estimated
by his general practitioner to be 90 this case. The patient is caught between twciples
courses of action. He may either choose the high situation which includes a not insignificant
risk of failure or adopt the secure option but,dafinition give up any possibility of improving his
functional state. A problem then arises in thahé patient opts for the secure course, he will be
better off than if the worst outcome of the higtkrapproach were to occur, that is, death, butevors
off than if the operation succeeds. drder to decide he must assess the relative désyradf
remaining in his present state with angina compacethe best and worst possible outcomes
following the higher risk option.

The dilemma may be solved using a standard ganatsledbon population statistics. The structure of
the gamble is identical to that of the initial pierin. Choice is limited to a certain outcome and a
risk outcome; survival without sequelae or deatlvo ifferences exist, however, by comparison
with the initial dilemma:

1. The decision rests on a hypothetical situatemaving emotional overlay which played a
part in the initial problem, and

12
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2. Risk calculation is not based on personal assa#sbut on objective measurement.

By varying probabilities attributable to the highask situation it is possible to assess the
psychological value which the subject attributeghe certainty situation. Where the chances of
success of the higher risk approach are reduc&#otthe patient must choose between the certainty
of living with angina or the risk of undergoing aperation which is unlikely to succeed. The risk is
not worth the gamble and the patient chooses tleeogdion. If, in contrast, however, the operation
death rate is low (1%he probability of surviving the operation is ralsand the patient in this
situation will opt for the gamble.

Where the chances of success are low, the pati#riavor the status quo. In the contrary situation
he will tend to lean toward the higher risk apptoathe only difference between these two
situations is in the valug, the probability of success. As this increases thgest is less likely to
choose the safe option and more likely to takehilyber risk option. Finally, there is a threshold
coefficient value where the patient is un ableltoase between the two options. This value may be
used to assess the current quality of life of thiept. If pain is severe or frequent, the valu¢hef
threshold coefficient is low.

If the patient will undergo anything to escape bisrent condition, the operation proposal is
accepted even where the chances of success atedijnconfirming the patient's poor state of
health. If the pain is mild, the critical value ftne coefficient is higher, the patient's present
condition approaches that of good health; the patlees not accept the operation proposal unless
it is almost certain to succeed.

The utility/preference approach has a number ofaathges. First, this method produces a detailed
measurement which combines mortality, morbiditguf@ant physical sensory, and socio-emotional
and cognitive effects, symptoms of the disease,s@edndary effects of treatment into one single
score. It allows calculation of a weighted life egfancy as a function of quality of life, which may
not be done with specific profiles used to study thultiple effects of disease over time. Results
and costs may be brought together when they maglbted to a fundamental domain. Secondly,
the score directly reflects patient preference igmabt influenced by weighting factors defined by
the healthy population or by the practitionersmgfior the patient. The instrument may be specific
for the disease if appropriate parameters are chtosdefine the areas to be addressed. The method
has an undisputed scientific basis: decision infdee of uncertainty, described by Von Neumann
and Morgenstern. Despite the indisputable appbaatiof this mechanism, it cannot be denied that
there are restrictions to its use. First, replias/\as a function of the context in which questiares

set and second, it is not always possible to iflectinical variables which form the basis of the
overall score. Finally, the sensitivity of a givieldicator must be demonstrated in different disease
states.

COLLECTIVE PREFERENCES

Measurement of collective preferences uses a gobuplividuals designed to represent the public
interest to weight differences in states of heditke intensity of a problem may be fully reportgd b
the patient but the importance it is given depeadsthe judgment of the healthy population.
Whatever approach is used, quality profile or tytiheasurement, assessment of the significance or
relative desirability of a given state of healtldefined by external observation.

13



ART-842/03

o Profiles of Normalized Quality of Life

These use a single self-completed questionnairehnvissesses different aspects of the quality of
life. In contrast to multiple indicators which még grouped together in batteries, the results of
which may be combined into subscores for each duontlaiis is a large group of general indicators
said to apply to ali diseases. The best known heesickness impact profile (SfB)and the
Nottingham Health Profile (NHP) The SIP consists of 136 questions grouped intodamains:
physical and psychological state, and five spedciftependent categories. The ensemble may be
used to provide a global score. Each question sese&hange in behavior and measures intensity of
the upset. An interval scale using apparently eguadations is used to assess the relative severity
of each functional problem. This system was preskit 1975 to 108 Seattle HMO members and
25 health professionals. Each point was scoreddsgtveero and 15. Subdomain and overall global
scores were calculated by dividing the sum of irtlial scores into the maximum possible score.

The NHP uses a two-part questionnaire. The firgt gansists of 38 questions with "Yes" or "No"
responses, covering six domains: sleep, physicailityo pain, effective reactions, social isolatjon
and emotional reaction. The second part assesse&mn sedependent variables: work, salary,
domestic work, interpersonal relationships, sotifel family life, and sexual life, holidays and
pastimes. Results are scored zero or one. Domagnad grouped together but points assessing
each domain are weighted as a function of theatiked severity. The reference technique used is
pair comparison: each item in a domain is compaugrtessfully to all other points within that
domain. The subjectively more severe point is nateglach case. This system was used on a pilot
group of 1,200 laymen without medical training tesass the frequency of points deemed more
severe than others. Symptoms and problems weredjiadca hierarchy, comparing mean standard
deviation to frequency.

Profiles are not without merit: their reproducityiland validity have been well established (Figure
4). They also allow assessment of different domafrguality of life in one combined scale without
using multiple measurement scales. This is easitr for investigators and patients. They do have
problems, however, notably, they do not allow tpecsfic consequences of a given disease on
quality of life to be assessed. For example, plysiutonomy may be assessed by means of a
number of features assessing motor defects, pkattiguvalking difficulties.

Figure 4: Collective preferences (Referente¥)
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In venous diseases, walking, far from being a raamliis considered to be therapy, whereas
standing upright and immobile, which is not listedthe NHP or the SIP, is a real problem for
patients suffering from venous disease. The faibfrthe parameters used to relate to the specific
problem leads inevitably to sensitivity failings even validity problems as the functional defects
explored may not be relevant. Deciding on the iretaimportance of different domains is also a
problem. Where these do not always progress irsdinge direction, they must be weighted. In the
absence of an overall score, overall assessmenbebgft to the evaluators' subjective judgment.

o Measurement of Social Well-being

Quality of life may be assessed for each subjedtrafated to a reference value established in a
control group from the general population. The go&lmeasurement is not to assess "the
importance which each of us attaches to our liveat"to produce an overall morbidity indicator
through which the effects of actions influencingaltie may be judged. The works of Bfisind
Rosset’ addressed these concepts. This supplied economitsthe tools necessary to divide
fixed resources between competing projects.

Bush assessed the effects of disease by mean®afriteria: functional incapacity and subjective
problems. Functional incapacity was assessed éettlomains: physical autonomy (PAC), mobility
within the living area (MOB), and social activitBAC). The corresponding scales were ordinal and
contained four, five and five grades, respectivaiie first assessed the autonomy of patient
movement: mobility with or without difficulty, resttion to a wheelchair, or bed-bound. The
second domain stressed practical surroundingstendistance which could be travelled. The third
assessed social functions the individual couldguerf These functions, of course, varied for each
category within the population. In active subjettts was work, in those less than 15 years old,
scholastic activities, and for retirees, pastimexewassessed. Finally, these three scales were
combined but not added together .

Following elimination of impossible sit- uations &dnctional levels were obtained from the 100

initial possible situations (4 x 5 x 5). The piduwas completed with a list of 21 signs or

symptoms. This allowed integration of inconsisteamplaints (shivering, fever) to a precise di-

agnosis, vague symptoms (headache, dizzinesspdoitating disease even if individuals involved

had not declared them (back pain) and simple afay (amputation). The combination of the 29

functional levels and 21 signs in five age groupsdpced, after removal of impossible situations,
343 case types. Each patient could be attributezh&®osuch scenario which could be placed in a
hierarchy to obtain a coefficient correspondinghi® quality of life for each individual.

Scoring of preferences was performed using an eapagaring interval scale and 867 individuals
from the general population were questioned. Thesevasked to score each scenario between zero
and 15. The mean score from the group of assesstsscalculated and a weighting coefficient
between zero and one obtained reflecting the velatesirability of each scenario relative to death
or good health.

The Rosser indicator worked on the same principalo scales were used. The first assessed
functional adaptation of the individual to the eoviment in which he lived and classified physical
incapacities; it used objective "signs": the abseoathandicap or incapacity, minor alterations of
social life, major alterations of social life, adéions of physical capacity, inability to perform
normal functions, restricted to armchair, bed-ridder unconscious. The second scale assessed
subjective impressions of disease by measuringdiiéering” associated with the disease process;
an ambiguous term which was chosen for its encosapgslefinition: "pain and/or mental disorder
and/or psychological effects of incapacity. " Thehe incapacity levels were combined with four
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"suffering” grades to produce 32 states of heaftfier removal of impossible combinations
(unconsciousness and the presence of sufferingtewérathe intensity) a system of 29 levels of
classification of patients was obtained.

Once a stratification was available to grade thpugstion of the function of the severity of the
nature of their complaints, the question of reltseverity inevitably emerged. Rosser and Kind in
1978 proposed that the concept of severity shoeldtandardized using a relativity scale. In depth
analyses which were semistructured and lasted tbrémur and a half hours were performed using
30 health professionals, 20 patients, and 20 healib- jects. Six marker conditions were selected
to reflect the diversity of the 29 levels proposé&tie description used to assess the do main of
suffering was physical pain. The authors made fereace to the high or low morale of patients.
First, the assessors were asked to grade scenarmsler of severity beginning with the least
severe. Rosser and Kind then asked assessorsiltbotate positive number to each marker, without
defining in advance the upper limit. The only coaisit used was that the numbers used should be
in a ratio to the respective severity of conditions

The precise question used was "how many times @neus do you estimate state two to be by
comparison with state one in the final analysis?nder to enable assessors to be fully awareeof th
consequences of their choice, Rosser and Kindssidethat: "this ratio should indicate either the
minimum number of mild cases which you feel areiant to one severe case or the relative
proportion of a given resource which you feel wolbddjustifiable in the treatment of a severe case,
by comparison with a mild case.”

The same procedure was used to assess other nstskes and the 23 remaining intermediate
situations. For each state, the value attributatidoth state was calculated by its relationship with
the n-l state, without comparing all theestates with each other. The relationship givendigtive
positions of a given state related to its predaressms obtained by simple multiplication of the
ratio by the figure corresponding to good healtifirsed as the origin on the scale. The overall
group assessment was obtained finally by takingntkeeian of all scores awarded: these median
values, therefore, assessed a loss of utility tieguirom a change in quality of life.

The third version of this indicator published bynKiand Rosser in 1982 calibrated medians by
dividing them by a pivotal value; the figure attribd to death in the 1978 version, which

transformed the relativity scale into an individgable the extreme limits of which were one for

good health and zero for death. The subtractioscofes corresponding to the changing quality of
life from the ideal health score produced the goading quality of life coefficient.

REQUIRED QUALITY OF THE INSTRUMENTS

To be cgedible, measurement of quality of life mostpertinent, receivable, reliable, sensitive, and
valid*™°

CONTENT VALUE

The content value requires two conditions to bélliedi: exhaustivity (the universe of complaints
must be represented) and representation. The dentéra proposed instrument must cover the
entire field in the area one is proposing to stumlyd it must contain a representative sample of
terms or complaints from all those possible. A bodefined universe is one of the worst possible
types of error: it results in inadequate matchihghe instrument to the universe it is designed to
explore. A second source of bias originates froiara to adapt the relevant questions. The method
by which questions have been chosen to construet sitale should always be specified.
Construction of an instrument may depend on coasait with experts, or on statements made by
the patients themselves. The choice of final qaastmay be based on methods which mayor may
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not be scientific. The simplest method is to miytighe frequency of complaints by their severity,
however, more sophisticated analyses such as paincbmponent analysis may also be used.

FACE VALUE

Face value depends on the quality of preparatiom:tlae questions specifically precise for the
domains and subdomains explored? Do they relate ¢tearly defined period of time? Do they

examine a fixed state of health, or a change iie sthhealth? Are they worded in terms of capacity
or performance? Is the procedure for combininged#iht elements adequate?

RELIABILITY

A scale is reliable if in measuring the same phesrmon on a number of occasions it produces
similar results. To determine reliability the simerandom measurement error must be assessed. If
this is low the instrument provides a consistenasneement of the universe assessed. A number of
authors describe this criterion as reproducibiliyhers refer to the precision of the instrument.
Three methods exist to assess reliability: inteaodlerence, test-retest reliability, and interasses
reliability:

1. Internal coherence: the indicator is coherenewtlifferent elements are not contradictory.
Such coherence exists when each facet of a domdieach domain within the instrument
assess dimensions which are complementary andaareedundant. The Cronbach alpha
coefficient is the most frequently used statistioglasurement for this assessment.

2. Test-retest reliability: this is defined by tlsamilarity of successive measurements at
different points in time and relating to the samatfire measured by the same technique.

3. Inter-assessor reliability: this measures theeament between different ob- servers,
assessing the same situation. The Kappa coeffitsetite statistical parameter used for
ordinal data and the intra-class correlation cogffit for continuum data.

SENSITIVITY

The sensitivity of an instrument is its capacityd&tect clinically significant changes even if they
are of low amplitude. An indicator is maximally séive when it detects all changes in a given
variable over and above the imprecision due to oreasent error. Guyaftformulated a broadened
definition of sensitivity by the term "responsivesg which combined both reproducibility and
sensitivityper se.Two further requirements must be fulfilled:
1. The questionnaire used must produce almostia#trgcores in stable subjects over time,
that is, it must be reproducible, and
2. It must be able to demonstrate changes whichirostien the subject's state of health
improves or deteriorates.

CONSTRUCT VALIDITY

An instrument is said to be constructually validt iheasures what it truly purports to measuresThi
assumes both the absence of random error and sistebvias. Reliability is, therefore, a
prerequisite, but is not sufficient for validityofFperfect validity, there must be no consistenbrer

In the absence of an undisputed reference stantdterdalidity of a measurement scale is obtained
by comparing its results either to other indicatfrguality of life assessing the same domain or to
clinical indicators, and measuring any divergenceconvergence. Only too often, instrument
validation is performed through intuition.
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CONCLUSION

The choice of an indicator depends on the answeetiset four following questions: Does the user
require an indicator producing discriminative orakestive results? Does he wish to assess the
overall quality of life or specific facets of theality of life? Is the instrument to be used tddul
patients over time, or at one point in time? Whagtnion is to be used: that of the doctor, that of
the population, or that of the patient? Only toteof the available instruments are used blind
without clearly addressing these questions.
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