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Abstract
Individual preferences are now at the center of the medical decision-making pro-
cess. Different experimental methods are used to determine preferences. Psychome-
tricians use direct observation of a subject’s reaction in a particular pathological 
situation: patients are asked to arrange the intensity of the impacts on numerical 
ordinal scales, but an actual metrical measure is not yet available. Traditionally, 
economists believe that in a market, only the consumer’s choices enable us to esti-
mate his or her level of satisfaction. In the health care field, where market mecha-
nisms are not fully operational, they tend to extract patient preferences through 
forced choices between hypothetical health states. A real metrical measure is thus 
obtained. The objective of this article is to exhibit these 2 methods, psychometric 
and economic, and show how they have been implemented in medical research.

Introduction
Chronic venous disorders (CVDs) of the lower limbs are a highly prevalent disorder 
and are a true problem of public health, especially in the industrialized countries 
due to the high costs of investigations, treatment, and complications. The impact of 
CVDs on the daily life of patients can be assessed by measuring their quality of life 
(QOL). Most studies conducted to date on patients with CVDs, both at onset and at 
its most advanced stage, have shown a significant impact of the disease on QOL. 
However, disease-specific instruments to evaluate QOL in the context of CVDs were 
not developed and validated until quite recently. The use of comprehensive QOL 
instruments has shown greater consistency than the simple reporting of individual 
symptoms. 

Quality-of-life approach
The first stage of any study examining QOL is to define the universe of the area 
to be studied. Once defined, the universe must be categorized to define specific 
domains to be quantified. In order to assess these domains, a number of criteria 
or indicators must be available in order to quantify them, and appropriate scaling 
procedures must be selected. Finally, development of a definitive indicator system 
must consider the objectives for which it has been designed, without which results 
are meaningless.1
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QOL is such a unifying concept that ultimately all facets of 
the individual may be included: environmental factors, be-
havior, and lifestyle. This discussion shall be restricted to those 
factors that influence patient QOL as a result of disease or 
its treatment. Life may not, however, be assessed generally: 
at best, different aspects of life may be assessed. Catego-
rization of health is a difficult stage. The specific nature of 
the dimensions of health is controversial. Factor analysis has 
supported the validity of 4 distinct areas: symptoms, func-
tional well-being, emotional stability, and appropriate social 
integration.2

Until this point, these 4 domains are only concepts, that is, 
abstract principles. Measurement of these domains must be 
performed using solid recordable parameters. For each do-
main, a number of items have to be defined that will act 
as intermediaries between the abstract characteristics to be 
inferred and either objective or subjective measures. Choices 
depend on the approach taken to assess health problems. 
For some authors, the definition of health may be restricted 
to the absence of clinical symptoms or biological abnormali-
ties. Others distinguish between those diseases that may be 
defined by the medical profession and sickness expressed in 
terms of behavior. A number of definitions stress the patient’s 
perception of illness, that is, they are based primarily on a 
patient’s individual satisfaction or lack of satisfaction with 
his or her well-being. The intensity of symptoms, degree of 
incapacity, or level of dissatisfaction depend both on the 
absolute severity of the phenomenon and on the degree to 
which it interferes with daily life. The scoring procedures, that 
is the conventions that govern allocation of values for differ-
ent indicator positions, are a primary feature of standardiza-
tion required for the measurement instrument.3-5

They package empirical interpretation into a unit which may 
be used, and dictate the method of statistical assessment of 
findings. The best characteristic of a scale is its invariance, 
that is, the degree to which it can be manipulated without 
distorting its structure. In an ordinal scale, all transformations 
that preserve the order on the scale do not change available 
information. Such a scale is said to be preserved following 
monotonic transformation. In an interval scale, all numbers 
on the scale may be multiplied by a constant factor, or the 
origin shifted by a constant number without changing the 
results. Such a scale is said to be preserved by affine trans-
formation (y=mx+c). Finally, in a ratio scale, the relationship 
between values is not changed if they are multiplied by the 
same constant factor. It is preserved by linear transformation 
(y=mx). The more precise the information contained in the 
scale, the more restricted the ability becomes to modify the 

scale without changing the information contained therein. 
If scales are to be used as measurement instruments, they 
must be applied appropriately if they are to produce reli-
able results; in other words, they must measure what they 
were designed to assess.

A discriminative tool constructed to identify a problem is not 
necessarily that which allows changes to be followed, and 
the tool used to follow changes may not be useful to assess 
whether the allocation of resources is right. The choice of a 
method requires an initial definition of the users’ needs: iden-
tification of a problem,6 assessment of change in response 
to treatment, or greater and more coherent use of scarce 
resources. An economist needs overall results and requires a 
common measurement to compare the effects of decisions 
high up the health care system: techniques and equipment 
available to a statistically average population.7 A clinician’s 
aim is to apply techniques and equipment available and 
draw the maximum possible benefit for the patient. All fea-
tures of the disease must be approached, explaining why 
assessment has remained a multidimensional problem.

These 2 different attitudes have produced 2 different ap-
proaches in the development of questionnaires. Quality of 
life may be globally assessed in 2 ways: (i) by examining the 
whole heath status to combine, but not categorize, partial 
observations; or (ii) by composition to construct the general 
from the specific. The overall approach is based on the sup-
position that QOL exists as a continuum from good health 
to death. Most often several dysfunctions appear in combi-
nation. Therefore, the entire range of QOL alterations must 
be situated on an interval scale by reasoning in terms of 
stereotypes8 or on the basis of a health status classification 
system.9-22 

The assessment involves determining values of coefficients 
between 0 and 1 attributable to each of these typical states. 
These weighting factors constitute adjustment factors of the 
quantity of life according to its quality, hence their name 
“QOL coefficients.” The product of the number of years or 
fractions of a year spent in a particular health status and the 
corresponding QOL coefficient transforms the time spent in 
poor health into equivalent fractions of years of good health. 
Repetition of this operation over time for various stages pro-
vides the number of years left to live adjusted as a function 
of the QOL, called QALY (quality-adjusted life years). The 
cost of the treatment can then be divided by the QALY result 
in order to compare the respective merits of 2 treatments.23,24
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In the compositional approach, a number of items are com-
bined either simply or by ad hoc weighting of selected vari-
ables into subscales. These scores by dimensions may or 
may not be aggregated to produce an overall score. When 
they remain as distinct entities in the final assessment mecha-
nism they produce profiles. If they are combined into a single 
figure, the term index or combined indicator is used. In all 
cases, the method chosen will reflect the complexity of the 
situation. This is a method which has been used since the 
19th century by psychometrists endeavoring to impose “the 
discipline of measurement and figures to aspects of the spir-
it.” This concept was also put forward by Alvan Fenstein and 
the psychopathologists in recommending grading of clinical 
judgments.25

Utility preference approach
The methods used to record individual preferences are high-
ly varied: “standard gamble,” “time trade-off,” and “category 
rating.”26-31 The first of these methods was traditionally used 
to assess key preferences in situations of uncertainty. There-
fore, it is considered to be particularly appropriate in medi-
cal fields.

The protocol on which it is based is simple: 3 states of health 
(S1, S2, and S3) are carefully detailed and shown to a sub-
ject who must choose between the following options: either 
treatment A, which guarantees situation S2, or treatment B, 
which may have 2 possible outcomes—state S1 of probability 
(P) or state S3 of probability 1-P. States S1, S2, and S3 are 
arranged in a hierarchy with S2 occupying a position be-
tween S1 and S3. When the value of P varies from 0 to 1, 
this produces a threshold value where the patient is unable 
to decide between the 2 options. This value may be used to 
assess the utility of the first of these therapeutic possibilities.

The dilemma faced by patients suffering from varicose vein 
disease highlights the use of such a system. Mrs X who is 
suffering from varicose veins may be offered 2 possibilities: 
either long-term therapy or the risks of vein stripping. The out-
come of the first choice in the short term is without doubt—she 
will live. The second choice is more risky, as the chances of 
surgical success without anesthesia-related problems have 
been estimated by her general practitioner to be 99.09% in 
this case. The patient is caught between 2 possible courses 
of action: she may either choose the risky situation, which 
includes an unavoidable risk of death, or adopt the secure 
option, but, by definition, give up any possibility of improving 
her functional and esthetic situation. A problem then arises 
in that, if the patient opts for the secure course, she will be 
better off than if the worst outcome of the risky approach 

were to occur, ie, death, but worse off than if the operation 
succeeds. In order to decide, she must assess the relative 
desirability of remaining in her present state with varicose 
veins compared with the best and worst possible outcomes 
following the higher-risk option. The dilemma may be solved 
using a standard gamble based on population statistics. 

The structure of the gamble is identical to that of the ini-
tial problem. Choice is limited to a certain outcome and a 
risk outcome—survival without sequelae or death. Two differ-
ences exist, however, by comparison with the initial dilemma:  
(i) the decision rests on a hypothetical situation removing 
emotional overlay which played a part in the initial problem; 
and (ii) risk calculation is not based on personal assessment, 
but on an objective measurement. By varying probabilities 
attributable to the higher- risk situation, it is possible to as-
sess the psychological value that the subject attributes to the 
certainty situation. Where the chances of success of the risky 
approach is 99.09%, the patient must choose between the 
certainty of living with varicose veins or the risk of undergo-
ing an operation that may not succeed due to the risk as-
sociated with anesthesia.

The risk may not be worth the gamble and the patient 
chooses the safe option. If, in contrast, however, the anesthe-
sia risk is very low (P<0.01%), the probability of surviving the 
operation increases and the patient in this situation will opt 
for the gamble. Where the chances of success are low, the 
patient will favor the status quo. In the opposite situation, he 
or she will tend to lean toward the higher-risk approach. The 
only difference between these two situations is in the value P, 
the probability of success.

As this increases, the subject is less likely to choose the safe 
option and more likely to take the higher-risk option. Finally, 
there is a threshold coefficient value where the patient is 
unable to choose between the 2 options. This value may 
be used to assess the current QOL of the patient. If pain 
is severe or frequent, the value of the threshold coefficient 
is low. If the patient will undergo anything to escape his 
current condition, the operation proposal is accepted even 
where the chances of success are limited, confirming the pa-
tient’s poor state of health. If pain is mild, the critical value 
for the coefficient is higher, the patient’s present condition 
approaches that of good health; the patient does not accept 
the operation proposal unless it is almost certain to succeed.

The utility/preference approach has a number of advantag-
es. First, this method produces a detailed measurement that 
combines mortality, morbidity, resultant physical sensory ef-
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fects, socioemotional and cognitive effects, symptoms of the 
disease, and secondary effects of treatment into one single 
score. It allows calculation of a weighted life expectancy as 
a function of QOL, which may not be done with specific 
profiles used to study the multiple effects of disease over 
time. Results and costs may be brought together when they 
may be related to a fundamental domain. Second, the score 
directly reflects patient preference and is not influenced by 
weighting factors defined by the healthy population or by 
the practitioners caring for the patient. The instrument may 
be specific for the disease if appropriate parameters are 
chosen to define the areas to be addressed. The method 
has an undisputed scientific basis: decision in the face of 
uncertainty, described by Von Neumann and Morgenstern.

Despite the indisputable applications of this mechanism, it 
cannot be denied that there are restrictions on its use. First, 
replies vary as a function of the context in which questions 
are set and, second, it is not always possible to identify clini-
cal variables that form the basis of the overall score. Finally, 
the sensitivity of a given indicator must be demonstrated in 
different disease states. 

Generic quality of life scales
Generic quality of scales uses a single self-completed ques-
tionnaire, which is said to apply to all diseases. The best 
known are the Sickness Impact Profile (SIP), the Nottingham 
Health Profile (NHP), and the 36-item Short Form health sur-
vey (SF-36). The SIP consists of 136 questions grouped into 
2 domains, physical and psychological state, and 5 specific 
independent categories.32 Taken as a whole, the question-
naire may be used to provide a global score. Each question 
assesses change in behavior and measures intensity of the 
upset. An interval scale using apparently equal gradations is 
used to assess the relative severity of each functional prob-
lem.

This system was presented in 1975 to 108 Seattle Health 
Maintenance Organization members and 25 health profes-
sionals. Each point was scored between 0 and 15. Subdo-
main and overall global scores were calculated by divid-
ing the sum of individual scores into the maximum possible 
score. 

The NHP uses a 2-part questionnaire. The first part consists 
of 38 questions with “Yes” or “No” responses, covering 6 
domains: sleep, physical mobility, pain, effective reactions, 
social isolation, and emotional reaction. The second part 
assesses 7 independent variables: work; salary; domestic 
work; interpersonal relationships; social, family, and sexual 

life; holidays; and pastimes.33 Results are scored either 0 or 
1. Domains are not grouped together, but points assessing 
each domain are weighted as a function of their relative 
severity. The reference technique used is pair comparison: 
each item in a domain is compared successfully with all 
other points within that domain. The subjectively more severe 
point is noted in each case. This system was used on a pilot 
group of l200 laymen without medical training to assess the 
frequency of points deemed more severe than others. Symp-
toms and problems were graded in a hierarchy, comparing 
mean standard deviation with frequency.

The SF-36 questionnaire,34 “SF-36,” is a generic QOL scale 
widely used throughout the world. It consists of 36 items di-
vided among 8 dimensions: physical functioning (10 items); 
physical role (4 items); bodily pain (2 items); general health 
(5 items); vitality (4 items), social functioning (2 items); emo-
tional role (3 items); and mental health (5 items). The higher 
the score is, the better the patient’s health status.

Profiles are not without merit: their reproducibility and validity 
have been well established. They also allow assessment of 
different domains of QOL in one combined scale without 
using multiple measurement scales. This is easier for both 
investigators and patients. They do have problems, however; 
in particular, they do not allow the specific consequences of 
a given disease on QOL to be assessed. In venous diseases, 
walking, far from being a handicap, is considered to be 
therapy, whereas standing upright and remaining immobile, 
which is not listed in the NHP or the SIP, is a real problem 
for patients suffering from venous disease. The failure of the 
parameters used to relate to specific problems inevitably 
leads to sensitivity failings or even validity problems as the 
functional defects explored may not be relevant.

The main drawback of the generic scales is their failure to 
identify small, but significant, clinical changes over time. Dis-
ease–specific scales seem to be better suited to discriminate 
between the benefits of a particular treatment on venous 
insufficiency. It, therefore, appears important to develop a 
specific QOL indicator for venous insufficiency that takes into 
account the patient’s point of view and provides the attend-
ing physician with a fine measurement of the functional and 
psychosocial consequences of the disorder.

Specific quality of life scales
Proponents of a specific QOL scale advocate initial identi-
fication of relevant domains based on information reported 
in the literature and interviews with experts and patients.35-37 

Signs and symptoms gathered may be combined to assess 
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the impact of disease on the daily life of the patient. An 
initial questionnaire is designed to scale the indicators and 
to select the most relevant items. Given that the item pool is 
designed to provide the basis for construction of the final 
questionnaire, it is important to list many more parameters 
than will be used in the definitive version. For each item, 2 
types of questions are formulated. The first concerns the pres-
ence and intensity of the impairment experienced, and the 
second, the importance attributed to it by the patient. 

Authors diverge at this stage of the analysis: some only in-
clude in the final questionnaire those items with the highest 
product between frequency and importance.38 The instru-
ment implicitly integrates patient preferences as these con-
stitute the foundations of its structure and are the basis of 
the choice of the items. However, once the questionnaire 
has been constructed, the items are equally weighted. The 
other school eliminates redundant parameters by principal 
component analysis and regroups items according to their 
contribution (loading) to different factors.

The example of the CIVIQ-20
The ChronIc Venous Insufficiency QOL Questionnaire (CIVIQ) 
is the first QOL questionnaire specific to chronic venous dis-
orders (CVDs) based on those rules.39-41 This 20-item ques-
tionnaire providing a global index and a profile on 4 QOL 
dimensions—psychological (9 items), pain (4 items), physical 
(4 items), and social (3 items)—was initially developed in 
French (CIVIQ-20). Items on the CIVIQ scale were scored 
from 1 to 5. A low score for items represented greater patient 
comfort. Recall period of CIVIQ-20: The recall period was 
the previous 4 weeks. Calculation of CIVIQ-20 scores: In 
order to facilitate the interpretation of the results, the scoring 
system was reversed: the highest figure was allocated to the 
lowest response option and vice versa such as to obtain a 
score directly proportional to the QOL. The score for each 
dimension was obtained by adding scores for each constitu-
ent item and the global index was obtained by summing 
the 20 items. Items were weighted equally. The extreme pos-
sible minimum and maximum values that the scales have 
is dependent on the number of items used in each of the 
dimensions and on the number of levels or categories for 
each item.

For example, the score for a scale constructed from 2 items, 
each of 5 levels, can range from 2 points (2X1) to 10 points 
(2X5). The score of a scale that includes 5 items of 5 points 
each range from 5 points (5X1) to 25 points (5X5). It is, 
therefore, not straightforward to identify different orders of 
magnitude when calculating mean scores for different di-

mensions affected. In order to compare mean scores be-
tween dimensions or scales, absolute scores were then con-
verted into an index. 

The method chosen was the one described by John E. Ware 
for the SF-36.34 For each dimension, we calculated S, the 
sum of scores for the patients’ answers to the questions; m, 
the minimum theoretical value if all of the answers were on 
the first level of the scale for all of the items belonging to the 
dimension; and M, the maximum theoretical value if all of 
the items were scored at the maximum level on the scale for 
all items belonging to the dimension.

The standardized score for each dimension was obtained by 
applying the following equation: (S-m)/(M-m)_100. For each 
dimension, we obtained a result from 0 to 100. According 
to this scoring method, improvement in QOL between day 0 
and day 28 is represented by an increase in the score. The 
difference is therefore positive in such situation.

Cross-cultural equivalence of CIVIQ-20
CIVIQ-20 was translated into English before subsequent use 
in a prospective, multicenter, international study, the Reflux 
assEssment and quality of lIfe improvEment with micronized 
Flavonoids study (RELIEF), which assessed QOL in 4048 
adult patients from 18 countries with CVDs (46.6% of whom 
had venous reflux). This process requires the identification of 
cross-cultural equivalence of the concepts or constructs mea-
sured so that comparisons may be made between popula-
tions of different cultures. Thus, the content of the question-
naire was first submitted for consideration by the different 
countries involved. The linguistic validation was performed 
in 2 steps: first, confirmation of the cultural relevance of the 
questionnaire’s content; and second, the translation process.

Cultural adaptations into English, Italian, Polish, Portuguese, 
and Spanish were undertaken. Additional versions were then 
made available in Arabic, Czech, Hungarian, Russian, and 
Slovak. During this process, some conceptual changes were 
made to refine the content validity of the social dimension 
of the CIVIQ. Item no. 11 “practicing sport” was translated 
in order to reflect a physical concept more than a social 
concept. This explains why it tends to fall under the physical 
dimension in the international sample. The same choice was 
made for item no. 10 “going out in the evening” with similar 
results. Items no. 8 “traveling (car, bus, plane),” no. 9 “do-
ing the housework,” and no. 15 “having to take precautions” 
faced specific translation problems which result here in a 
questionable cross-cultural conceptual equivalence. In all, 9 
versions were used in the RELIEF study. With time, seventeen 
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(17) linguistic versions were validated using a forward-back-
ward methodology and 11 versions were the result of simple 
translation of the source questionnaire.42 (Table 1)

Metrical properties to be validated in any quality of 
life questionnaire
Quality of life scales must be validated before being used 
in clinical trials. The scales must have specific metrological 
properties that must be confirmed in a validation study; these 
properties are face validity, content validity, precision, accu-
racy, and sensitivity.43-48

Face validity
The face validity of a questionnaire depends on the quality 
of its preparation: are the questions precise enough to spec-
ify the domains explored? Do they relate to a well-defined 
period of time? Is the aggregation procedure adequate? 
It is better to phrase sentences based directly on patients’ 
descriptions. When the patients’ own vocabulary is used to 
compile the questionnaire, a simple construction is obtained, 

without which it would be impossible for the patients to par-
ticipate actively in the survey.

Content validity
Content validity requires 2 conditions to be fulfilled: the en-
tire range of patients’ complaints must be included, and the 
items chosen must be shown to be representative. The con-
tent validity of the CIVIQ-20 is supported by the fact that 
the process used to select items was based on input from 
direct definitions of complaints obtained from patients suf-
fering from venous insufficiency. The use of factorial analysis 
enabled redundant items to be identified and excluded.

Reliability
A scale is reliable if, when measuring the same phenom-
enon on a number of occasions, it produces similar results. 
To determine reliability, the size of random measurement er-
ror must be assessed. If this is low, the instrument provides a 
consistent measurement of the universe assessed. A number 
of authors describe this criterion as fidelity; others refer to 

The 17 validated linguistic versions
according to forward-backward methodology

The 11 translated linguistic versions without 
formal methodology

Target country Language Date of validation Target country Language

Austria German 1996 Brazil Portuguese

Canada French 2002 China Chinese

Canada English 2002 Czech Republic Czech

Netherlands Dutch 2009 Egypt Arabic

France
French

(source=questionnaire)
1995 Hungary Hungarian

Greece Greek 2004 India English

Italy Italian 1996 Japan Japanese

Poland Polish 1996 Russia Russian

Portugal Portuguese 1996 Slovakia Slovak

Romania Romanian 2013 Switzerland French

Singapore English 1996 Turkey Turkish

Slovenia Slovenian 2013

Spain Spanish 1996

UK English 2002

USA English 2002

USA Spanish 2002

Vietnam Vietnamese 2013

Table 1. Summary of the available linguistic versions of CIVIQ-20
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the precision of the instrument. The most common method 
that is used to address this problem is internal consistency 
reliability and stability (test-retest) reliability.49 Different items 
in a dimension must be homogenous as they relate to the 
same concept even if they are worded differently. This “inter-
nal consistency” is tested by the Cronbach , values of which 
range from 0 to 1. Coefficients above 0.70 are generally 
regarded as acceptable for psychometric measurements. In-
traclass correlation coefficients are used to confirm that the 
indicator is reproducible, ie, to ensure that the answers to the 
same questionnaire remain unchanged in stable patients.

Construct validity
An instrument is said to be valid if it measures what it truly 
purports to measure. This assumes both the absence of ran-
dom error and systematic bias. Reliability is, therefore, a pre-
requisite, but is not sufficient for validity. For perfect validity, 
there must be no consistent error. In the absence of an un-
disputed reference standard, the validity of a measurement 
scale is obtained by: (i) confirming that its factorial structure 
remains stable on different population samples (structural 
validity); (ii) testing if the results obtained using the scale 
fit the expected relationship across a group of individuals 
or clinical data available (known group differences); and  
(iii) comparing its results at a given point of time, and longitu-
dinally either with other validated QOL scales assessing the 
same domain or with clinical indicators (convergent validity). 
Convergent validity is fulfilled when the scales score for a re-
lated concept produces a Spearman correlation coefficient 
>0.4.

Responsiveness
The sensitivity of an instrument is its capacity to detect clini-
cally significant changes even if they are of low amplitude. 
Changes in scores must be able to be demonstrated in pa-
tients whose state of health is deteriorating (or improving). 
An inadequately sensitive indicator might miss differences 
between 2 treatments, as it may be unable to detect subtle 
changes in the patients’ corresponding clinical states. An in-
dicator is sensitive when it detects all changes in a given 
variable over and above the imprecision due to measure-
ment error. Different statistical methods have been described 
to assess sensitivity in detecting change. The least conten-
tious appears to be the standardized response mean (SRM) 
and the effect size (ES) as described by Liang50 and Guy-

att.51 SRM is the ratio of the mean change to the standard 
deviation of the change. The ES is identical to the SRM, but 
uses the standard deviation of the scores on day 0 as the 
denominator.

Conclusion
QOL is, for the physician, a means to rise above too bio-
logical of an approach. Beyond organic disease, body 
spirit must be examined. The physician tries to achieve the 
best possible management for his patient who entrusts him 
with his most precious possession: his life. The objective is 
to control every aspect of the disease, which explains the 
physician’s desire to remain within an objective and multidi-
mensional framework. The scientific collection of data leaves 
little place for the evaluation of an individual’s preferences. 
For the patient, it is important to express the specificity of 
his complaints. The evaluation instrument has to reflect the 
patient’s central values and should integrate patient prefer-
ences in its structure and for the choice of its components.

For society, the goal of measurement is not to assess “the 
importance which each of us attaches to our lives,” but to 
produce an overall morbidity indicator through which the 
effects of actions influencing health may be judged. The tool 
to be used requires a precise initial definition of users’ needs. 
The choice of an indicator depends on the answers to the 
following questions: does the user require an indicator pro-
ducing discriminative or evaluative results? Does he wish to 
assess the overall QOL or specific facets of it? Which opinion 
is to be used: that of the doctor, that of the patient, or that 
of the population? Only too often, the available instruments 
are used blindly without clearly addressing these questions.
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