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Objectives: Many evaluations underestimate the utility associated with diagnostic
interventions by failing to capture the nonclinical value of diagnostic information. This is a
cause of bias in resource allocation decisions. A study was undertaken to investigate
preferences for the assessment of cardiac risk, testing the suitability of conjoint analysis, a
multiattribute preference elicitation method, in the field of clinical diagnosis.

Methods: Two conjoint analysis models focusing on selected characteristics of cardiac
risk assessment in asymptomatic patients 40-50 years of age were applied to elicit
preferences for cardiac risk assessment from samples of general practitioners and the
general public in the United Kingdom and Italy. Both models were based on rankings of
alternative scenarios, and the results were analyzed using multivariate analysis of

variance and an ordered probit model.

Results: In both countries, members of the public attached at least three times more
importance to prognostic value (relative to clinical value) than did general practitioners.
Significantly different patterns were found in the two countries with regard to other
characteristics of the assessment. Variation within samples was partly associated with

personal characteristics.

Conclusions: Only a fraction of the value of cardiac risk assessment to individuals and
physicians in this study was linked to health outcomes. The study confirmed the
appropriateness and validity of conjoint analysis in the assessment of preferences for
diagnostic interventions. A wider use of this technique might significantly strengthen the
existing evidence-base for diagnostic interventions, leading to a more efficient use of

health-care resources.
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disease

As aresult of the increasing scarcity of health-care resources,
primarily due to technological progress, health-care decision-
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makers face severe constraints in their choices about the
adoption and use of medical interventions. An efficient al-
location of scarce health-care resources can only be based
on a sound and thorough assessment of the effectiveness
and cost-effectiveness of competing medical interventions.
Health technology assessment and, more recently, evidence-
based medicine have made attempts to provide decision-
makers with information about the outcomes of medical
interventions. However, the evidence-base for diagnostic
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interventions remains very weak, mainly due to the limited
availability of sound assessment methods and to the rela-
tively modest interest expressed by many research funding
organizations for this important area of medicine.

The principal limitation of methods for assessing the out-
comes of diagnostic tests is their failure to measure important
aspects of the value of diagnostic information to patients and
clinicians. Most effectiveness and cost-effectiveness evalu-
ations are based on one single measure of health outcome
(quality-adjusted life expectancy, in the best cases) often ne-
glecting other outcomes, especially those of patients with
negative or false results. This approach does not reflect what
really matters to health-care decision-makers, patients, or
society as a whole.

A willingness-to-pay study of ultrasound investigations
in pregnancy, based on focus groups, revealed that 44 percent
of the value attached by women to ultrasound investigations
bore no relation to medical decisions that might have been
taken on the basis of the diagnostic information provided (5).
A later study of the value of diagnostic information provided
by magnetic resonance imaging (MRI) in which sixty-eight
patients with suspected multiple sclerosis were interviewed
before and after an MRI scan, revealed that patients’ expecta-
tions in terms of anxiety reduction were high before the test,
and the actual reassurance effect remained important after
the test. From the results of the study, the authors were able
to infer a trade-off between health outcomes and reassurance
(20). Unfortunately, no such studies appear to be available
for other forms of diagnostic assessment, including clinical
evaluation and in vitro diagnostic testing.

Conjoint analysis may provide the means for assessing
the multiple dimensions of the outcome of diagnostic inter-
ventions, thus allowing a more meaningful comparison with
other health-care interventions in the pursuit of an efficient
allocation of resources. It is a technique aimed at support-
ing complex decision making involving multiattribute pref-
erences, providing an alternative framework to multiattribute
utility theory, which has been used in health care since the
1970s (12;17;37).

Conjoint analysis was initially developed in the 1960s
(18). Since then, it has been applied widely in marketing
and, less frequently, in economic analyses of public ex-
penditure programs (e.g., in transport economics, see refer-
ence 40; and environmental economics, see references 19
and 35). The approach has attracted the interest and in-
creasingly gained the acceptance of researchers and policy-
makers in the health-care field, as indicated by Ryan (30) and
Farrar and Ryan (13). Several studies are now available, ex-
ploring preferences for a wide range of health-care inter-
ventions (3;6;8;10;11;13-16;21-23;25;29;31-33;36;38;41).
However, there is still scope for significant methodologi-
cal improvements. Ratcliffe (24), and Slothuus Skjoldborg
and Gyrd-Hansen (34) illustrate several potential problems
in using conjoint analysis to elicit willingness-to-pay, but
the conceptual and empirical issues involved in applying the

conjoint analysis framework in the health-care domain ex-
tend beyond this.

There have been few attempts to apply conjoint analysis
in the field of medical diagnosis. Probably the earliest ex-
ample is a study assessing the relative importance attached
by physicians to different items of clinical information in the
diagnosis of pulmonary embolism (41). A study of prefer-
ences for the use of MRI in the diagnosis of knee injuries (8)
assessed health and process outcomes using discrete choice
to elicit preferences. The results were analyzed by means of
a random effects probit model, following Propper (23). A
discrete choice experiment was also used by Phillips et al.
(22) in a conjoint analysis study of preferences for human
immunodeficiency virus testing in San Francisco, California.
A six-attribute model was used to assess the willingness to
pay of test users, and the results emphasized the importance
of diagnostic accuracy. A recent study by Bishop et al. (6)
compared preferences of women and health professionals for
Down’s syndrome screening during pregnancy, highlighting
differences in patterns of preferences for process outcomes
relative to health outcomes.

AIMS

The study aimed at investigating the value of information
generated in the assessment of cardiac risk in primary care,
focusing on both physicians potentially delivering the assess-
ment, and members of the public potentially undergoing such
assessment. The study was expected to determine the trade-
off between test characteristics that have a direct influence
on health outcomes and those that do not.

The study was designed to test the use of conjoint analy-
sis in the context of complex diagnostic interventions, devis-
ing suitable questionnaires, interview methods, and statistical
tools for this purpose. It entailed a comparison between two
European countries, the United Kingdom and Italy. This was
expected to provide indications on the cross-country valid-
ity of conjoint analysis models and to provide preliminary
indications about the role played by cultural factors in deter-
mining preferences for the use of diagnostic interventions.

The study focused on the assessment of chronic cardiac
risk in asymptomatic subjects in primary care, after increas-
ing pressure toward the use of effective measures for the pre-
vention of cardiac events in subjects at risk (e.g., statins) and
a growing debate on the possible use of novel approaches
to the assessment of cardiac risk. For instance, the use of
markers of cardiac inflammation (such as C-reactive pro-
tein, C-rp) has been advocated. C-rp has long been used as
a marker of acute cardiac events, but with the development
of high-sensitivity assays, it may be possible to use C-rp as
a way to identify patients at risk before any symptoms arise.
Ridker et al. (27) re-examined blood samples collected dur-
ing the Physicians Health Study (1989) and concluded that
C-rp is a good predictor among seemingly healthy people,
those with acute coronary symptoms, and those with chronic
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stable angina. Later studies seem to support this conclusion,
both in relation to cardiovascular risk (2;28) and risk of stroke
(9). Evidence is becoming available from randomized trials
that the use of statins may help to reduce C-rp levels (1),
and a projection based on a decision modeling exercise in-
dicates that this finding may produce a life expectancy gain
of over 6 months in a 58-year-old man or woman (7). The
evidence seems to point to a clear rationale for screening and
primary prevention (4;26), of which cardiac risk assessment
in primary care would necessarily represent the first step.

The following factors also made cardiac risk assessment
aparticularly appropriate intervention for this study: there are
no major ethical or social concerns regarding its use; there is
evidence of its effectiveness, as well as of the effectiveness
of treatments that may follow; groups of individuals and
physicians who may be using the intervention can be easily
identified and accessed; there is scope for a wider use of the
intervention.

METHODS

Setting

The setting selected for the physician study is that of a routine
health check for a male patient between 40 and 50 years of
age. In the component focusing on the general public, the
scenario involved an active choice on the part of the person
as to whether they should request a health check. Here, the
focus was on the subjects’ perception of the value of several
characteristics and how attractive such characteristics would
make the health check.

Subjects

The UK samples consisted of 29 general practitioners and
49 members of the public. The Italian samples consisted
of 15 general practitioners (medici di medicina generale)
and 26 members of the public. These were all unstratified
convenience samples. Members of the public were all 40-
to 50-year-old men. This selection was to ensure reduced
heterogeneity and a focus on a group of individuals young
enough to be concerned about assessing long-term health
risks and, at the same time, sufficiently at high risk to justify
such concerns.

General practitioners were recruited through primary
care research networks and direct contacts predominantly
in London (UK) and Cassino (IT). A pilot of the physician
study was undertaken on general practitioners recruited at a
primary care conference in Bournemouth (UK). Members of
the public were recruited among librarians working in public
libraries and technical and administrative university staff in
London (UK) and Rome and Cassino (IT). Additionally, ad-
ministrative staff from a private company based near London
were recruited, through their occupational health service.

Conjoint analysis of cardiac risk assessment

Conjoint Analysis Models

The physician model comprised three attributes (perception
of resource commitment, prognostic value, expected risk re-
duction after a preventive intervention) with 2, 3, and 3 lev-
els, respectively. The general public model comprised four
attributes (modality of the assessment, preventive interven-
tions, accuracy [prognostic value], expected risk reduction
after preventive intervention) with 3, 2, 3, and 3 levels. The
attributes were identified through the use of focus groups and
test interviews.

Using a fractional factorial design, two series of nine sce-
narios, or permutations of levels on the model attributes, were
devised as a basis for a ranking exercise that subjects were
required to complete during their interviews. Ranking is the
most commonly used elicitation method in conjoint analysis,
as it has the best reliability (33) and is most comprehensible
and least time consuming for interviewees, although it has
been argued that the discrete choice approach is the most
consistent with economic principles (23;30).

Interview Methods

All subjects (general practitioners [GPs] and public) were
interviewed personally. Interviews had a core component,
requiring subjects to rank nine scenarios representing alter-
native forms of chronic cardiac risk assessment. Subjects
were guided through the ranking exercise by means of a se-
ries of slides. In addition, they were asked to answer several
questions about how they actually conduct the assessment of
chronic cardiac risk (physician study) and about their expe-
rience with cardiac risk assessment (public).

Statistical Analysis

Interview results were analyzed using multivariate analysis of
variance, based on ordinary least squares regressions (SPSS
10.00). Summary scores for each sample were obtained by
calculating means of individual coefficients. A (nonlinear)
ordered Probit model (STATA 8) was used to investigate in
further detail the effect of personal characteristics on prefer-
ences, and to test interactions between the latter and charac-
teristics of cardiac risk assessment. A formal specification of
the analysis of variance models is as follows:

General practitioner model: Ugp = By + u1 + B1x1 + Ba2x2

where By is a constant term, u; is the utility component
(part-worth) associated with different degrees of resource
commitment for the assessment (accounted for through a
series of dummy variables in the analysis); §; and B, are
the coefficients associated, respectively, with the prognostic
value (x;) and the expected risk reduction after a preventive
intervention (x,).

General public model: Up,i. = Bo + 11 +uz + Bix1 + Baxa
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where f is a constant term, u; is the part-worth associated
with different assessment modalities; u, is the part-worth
associated with different types of preventive interventions;
B1 and B, are the coefficients associated, respectively, with
the prognostic value (x;) and the expected risk reduction after
a preventive intervention (x;).

RESULTS

The characteristics of the samples are illustrated in Tables 1
and 2. Most GPs in the two countries considered cholesterol
testing accurate or very accurate for the assessment of cardiac
risk. Use of the test appeared unrelated to perceived accuracy
but was related to previous participation in trials. C-rp testing
for the assessment of cardiac risk in a primary prevention
context was used only by one (UK) GP in the study. Seven
GPs in the UK sample and all Italian GPs rated the accuracy

Table 1. Sample Characteristics—General Practitioners

UK I
Gender, M/F 79%/21% 86%/14%
Mean age (range) 45 (32-60) 47 (37-63)
Mean waiting time for blood 4 (1-10)* 6 (4-10)°

test results (range), days
Routine use of cholesterol test- 39% 87%
ing for primary prevention

Lifestyle advice for 100% 100%
primary prevention

Prevailing perception of com- Moderate to Poor
pliance to lifestyle advice poor

Willingness to prescribe 87% 80%

statins for primary prevention
when clinically appropriate
Willingness to prescribe 61% 73%
aspirin for primary prevention
when clinically appropriate
Prevailing perception of

Moderate to Moderate to

of this test. Most of them seemed to believe that the test is,
at best, only broadly indicative of the patient’s risk.

In the general public sample, a significant correlation
was found between receiving a health check or lifestyle ad-
vice and having a cholesterol test, although approximately
a third of those who claimed not to have had any of the
former did have a cholesterol test. Five general practitioners
and eleven members of the public expressed counterintuitive
preferences for certain characteristics of the risk assessment
(reversals), possibly reflecting actual preference patterns or
an erroneous interpretation of the questions.

General Practitioners

Relative preferences for different characteristics of the risk
assessment, based on multivariate analysis of variance, are
reported in Table 3. General practitioners in the two countries
showed very similar preferences with regard to the prognos-
tic value and the clinical value of the risk assessment. British
GPs attached higher preference to a less resource-intensive
form of assessment, involving only a consultation and pos-
sible follow-up, compared with options involving the use of
blood tests. The opposite was true for Italian GPs, with the
same strength of preference, approximately equivalent to the
value attached to a 2 percent risk reduction achieved through
preventive interventions.

The trade-off (or marginal rate of substitution) between
prognostic and clinical value was calculated on the basis of
the ordered probit model as the ratio between the coefficients
for the two characteristics of the risk assessment. The result-
ing value (—0.3309; after adjusting for age) indicates that
GPs consider a reduction of +3 percent of the margin of
error in the estimation of cardiac risk to provide a utility ap-
proximately equivalent to a 1 percent risk reduction obtained
through a preventive intervention. Possible differences be-
tween the two countries were tested using an interaction
term, which was not significant.

compliance to drug therapy good good o . .
Participation in trials 399 7% Most of the personal characteristics considered in the
Use of guidelines for the 70% 33% analysis were not associated with GP preferences. However,

assessment of cardiac risk age and experience (the latter in particular) had a complex in-
2 Samples normally taken at the surgeries. teraction with preferences for the prognostic and the clinical
b Samples taken at hospitals or private laboratories. value of cardiac risk assessment. The interaction pattern was
UK, United Kingdom; I, Italy. similar in the two samples but more evident in the UK sam-

ple, perhaps due to its larger size (Figure 1). Individual GP’s
- . valuations of the trade-off between prognostic and clinical
Table 2. Sample Characteristics—General Public . . prog .
value clustered in a relatively narrow range, with a small num-
UK I ber of younger and less-experienced outliers who attached a
much greater relative importance to prognostic value. When
Gender All male Allmale  these were excluded from the analysis, the remaining sub-
Age range 40-52 38-52 . . . ..
. jects showed a trend toward an increasing relative importance
Called by general practitioner 31% 3% X o o .

for a health check of prognostic value versus clinical value with increasing ex-
Received lifestyle advice 18% 31% perience. This was mainly related to a changing perception
Received a cholesterol test 39% 38% of the clinical value of the risk assessment, whereas the per-
Currently using statins 2% 12% ception of the prognostic value was relatively stable. The or-
UK, United Kingdom; I, Ttaly. dered probit model confirmed that the utility associated with
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Table 3. Conjoint Analysis Results, Summary Scores—General Practitioners

Coefficients Utilities (part-worths)
Attribute Levels UK I UK I
Perception of resource Visit and possible 0.2708 —0.2833 0.2708 —0.2833
commitment (i) follow-up
Visit, blood test, and —0.2708 0.2833 —0.2708 0.2833
follow-up
Prognostic value (8,x;) —Defined risk 0 0
+3% error —0.0841 —0.084 —0.5047 —0.5038
+10% error —1.6825 —1.6793
Expected risk reduction 3.2% 0.8129 0.9348
following preventive 15.5% 0.2540 0.2921 3.9377 4.528
intervention (f,x;) 21.7% 5.5127 6.3392
Constant (8¢) 2.2177 1.8882
UK, United Kingdom; I, Italy.
Kingdom attached a greater utility to an assessment modal-
ity involving only a visit (and possible follow-up) compared
. 1.00 = o with one also involving a blood test, whereas individuals in
g Italy seemed to prefer the latter. The strength of preference
§ was equivalent to the value of a 4 percent risk reduction af-
T 0.00 ter a preventive intervention, in both countries. Individuals in
E] the United Kingdom attached a much greater utility to a form
% of assessment leading solely to lifestyle changes compared
S -1.00 7 with one leading to a drug therapy (preference equivalent to
§ a 7 percent risk reduction after a preventive intervention).
g The opposite was true in Italy (equivalent to a 1 percent risk
o 2007 reduction).
o The trade-off between prognostic and clinical value
g was calculated as previously described. The resulting value
-3.00 (—1.0976, after adjusting for prior health check experience)
indicates that individuals consider a reduction of + 1 percent
T T T of the margin of error in the estimation of cardiac risk to
10.00 ] 20.00 30.00 provide a utility approximately equivalent to a 1 percent risk
experience

Figure 1. UK sample. Relationship between general prac-
titioner experience and perception of the trade-off between
prognostic and clinical value of cardiac risk assessment. The
latter has been transformed (logarithmic transformation) to
make the trend more evident.

clinical value decreases as experience increases (p < .001).
Experience also had a significant interaction with the utility
associated with the resources committed in the assessment.
More-experienced GPs attached a smaller disutility to the
use of a blood test as part of the assessment (p =.002).

General Public

Relative preferences for different characteristics of the risk
assessment, based on multivariate analysis of variance, are re-
ported in Table 4. Members of the public in the two countries
expressed similar preferences for the prognostic and the clini-
cal value of cardiac risk assessment. Individuals in the United
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reduction obtained through a preventive intervention. Possi-
ble differences between the two countries were tested using
an interaction term, which was not significant.

The preferences expressed by members of the public
were affected by personal characteristics in different ways.
In the United Kingdom, subjects who had received lifestyle
advice from their GPs attached a relatively smaller utility
to the prognostic value (or accuracy) of the risk assessment
(p =.023). The same type of association was observed for
subjects who had undergone a health check, but this value
was not statistically significant. Finally, subjects who had had
acholesterol test attached a greater utility to the inclusion of a
blood test in the risk assessment (p =.001). In Italy, subjects
who had received lifestyle advice from their GPs attached a
greater utility to both the prognostic value (p =.014) and the
clinical value (p = .001) of the risk assessment and attached a
relatively smaller utility to the inclusion of a blood test in the
assessment (p < .001). Subjects who had had a cholesterol
test in Italy attached a greater utility to the prognostic value
(or accuracy) of the assessment (p = .003).
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Table 4. Conjoint Analysis Results, Summary Scores — General Practitioners

Coefficients Utilities (part-worths)
Attribute Levels UK I UK I
Modality of risk assessment (u) Questionnaire —0.2045 —0.6333 —0.2045 —0.6333
Visit and possible 0.4545 0.05 0.4545 0.05
follow-up
Visit, blood test, and —-0.25 0.5833 —-0.25 0.5833
follow-up
Preventive intervention (u;) Lifestyle changes 0.6136 —0.075 0.6136 —0.075
Lifestyle changes and —0.6136 0.075 —0.6136 0.075
drug therapy
Accuracy (prognostic value) Defined risk 0 0
(Bix1) +3% error —0.1916 —0.1661 —0.5748 —0.4984
+10% error —1.916 —1.6614
Expected risk reduction 3% 0.5011 0.5143
following preventive 12% 0.167 0.1714 2.0043 2.0571
intervention (B,x,) 30% 5.0108 5.1429
Constant () 3.1203 3.1735

UK, United Kingdom; I, Italy.

DISCUSSION

This study sheds light on several important aspects of the
measurement of preferences for diagnostic interventions, fo-
cusing on the assessment of cardiac risk in primary care.
A key aim of the investigation was to test whether con-
joint analysis is an appropriate technique for measuring such
preferences. The results obtained in the two countries, par-
ticularly a small number of reversals, ease of administration,
comprehensive coverage of attributes, and consistent pat-
terns of choice, seem to indicate that conjoint analysis has
a significant potential as a method for eliciting preferences
for diagnostic interventions. To give further strength to this
conclusion, it should be noted that, when conjoint analysis
is applied on larger samples, each subject may be required
to compare a smaller number of scenarios, possibly using
a discrete (pair-wise) choice method instead of the ranking
exercise used in this study. This strategy may increase sub-
stantially the validity and reliability of the values elicited
through conjoint analysis. The following findings warrant
further discussion.

Trade-offs between Prognostic
and Clinical Values

Consistent trade-offs between prognostic and clinical values
were found across the two countries, but the size of such
trade-offs for GPs and members of the public is different. In
particular, trade-offs shown by members of the public were at
least three times greater than those shown by general practi-
tioners, meaning that the emphasis that members of the public
place on the accurate prediction of their cardiac risk is much
greater than that placed by GPs. Whether resources should be

invested in developing methods for increasing the prognostic
value of cardiac risk assessment (e.g., high-sensitivity C-rp
testing) remains to some extent an open question. The pref-
erences elicited from the samples analyzed in this study indi-
cate that, in terms of prognostic value, the utility gain achiev-
able with the use of C-rp testing compared with cholesterol
testing alone is significantly smaller than the gain achieved
by using cholesterol testing compared with a purely clinical
assessment. Moreover, compliance to drug treatments is an
important determinant of the outcomes of alternative forms
of assessment and of the gains that can be achieved with
more accurate forms of assessment. This latter aspect should
be studied carefully in a context-specific manner.

Preferences for the Use of Blood Tests and
Drug Therapies

Clear differences emerged between the two countries with
regard to preferences for the use of blood tests and drug
therapies. Whereas general practitioners and members of the
public in the United Kingdom expressed a certain degree of
aversion to both (other things being equal, that is, for any
given level of prognostic and clinical value of the assess-
ment), their counterparts in Italy expressed a preference for
assessments involving a blood test and possibly leading to the
prescription of a drug therapy. Whether the opposite findings
in the two countries reflect a truly different psychological
attitude toward the use of blood tests and drug therapies or
a different degree of comprehension of the conjoint analysis
exercise by the subjects interviewed is difficult to determine
with the data gathered within this study. Further investigation
of this aspect is required.
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Impact of Personal Characteristics
on Preferences

An important finding of this study is that several personal
characteristics of the subjects interviewed seem to have an
influence on the subjects’ perception of the value of certain
attributes of cardiac risk assessment. Several issues require
further analysis on a larger sample of subjects. First, the
complex effect of general practitioners’ experience on the
trade-off between prognostic and clinical value. The pattern
described in the results section may be interpreted in at least
two different ways. It may be argued that less-experienced
GPs have more extreme values, which tend to converge to-
ward an average as they build up experience; or it may be
argued that a certain number of GPs of the more recent gen-
eration (or who have ended their studies more recently) have
a greater appreciation of the prognostic value of risk assess-
ment, compared with its clinical value. In any case, it is
necessary to assess the statistical significance of the patterns
identified in this study on a larger sample.

A further finding that requires more investigation is the
contradictory effect of lifestyle advice received by members
of the public on their perception of the prognostic value of
the risk assessment (the former is associated with decreased
utility in the United Kingdom and increased utility in Italy).
In general, health-care experiences related to the assessment
of cardiac risk (e.g., having a health check, receiving lifestyle
advice, undergoing a cholesterol test) seem to be strongly
associated with utilities perceived by individuals in relation to
characteristics of the risk assessment. It may be appropriate to
seek amore precise definition of such health-care experiences
than those used in this study to identify exactly what factors
affect people’s perceptions, and the direction of the causal
link.

Conjoint analysis appears to have significant poten-
tial for widespread use in the assessment of utilities for
health services, including diagnostic interventions. However,
several methodological limitations need to be noted, such as
the limited comparability of the utility values derived from
conjoint analysis across different health-care interventions,
the assumption of additive independence between the utility
attributes, and the difficulties involved in assessing the valid-
ity of elicitation methods. These limitations may sometimes
reduce the potential of this technique in supporting resource
allocation decisions.

Policy Implications

Both physicians and the general public in this study attached
significant utility to aspects of cardiac risk assessment other
than its clinical value, and particularly to prognostic accu-
racy. This finding strengthens the case, made by previous
studies in other diagnostic areas, for the use of broader forms
of evaluation of the impact of diagnostic and screening tests,
extending well beyond their impact on clinical outcomes,
normally the only dimension taken into consideration. Oth-

Conjoint analysis of cardiac risk assessment

erwise, the value of investments in diagnosis may be sub-
stantially underestimated, penalizing such investments in ef-
fectiveness or cost-effectiveness comparisons across broad
ranges of health-care services. This study provides evidence
that conjoint analysis is a valid and useful instrument for
undertaking a multidimensional assessment of the value of
diagnostic interventions.

In the specific area of cardiac risk assessment, members
of the general public attached a substantially greater impor-
tance to prognostic accuracy than did general practitioners,
indicating an area of potentially unmet need. On the assump-
tion that the perceived accuracy of the assessment has a bear-
ing on individual compliance with preventive interventions,
increasing the prognostic value of cardiac risk assessment
would lead to substantial improvements in health outcomes,
not merely through better clinical decisions. This finding is
of particular importance given the increased policy emphasis
on prevention in long term health system development, as
seen in the recent report commissioned by the Treasury in
England on Securing Good Health for the Whole Population
(39), which highlighted a critical need for stronger evidence
on the impact of preventive strategies.

CONTACT INFORMATION

Franco Sassi, PhD (f.sassi@lse.ac.uk), Lecturer, Depart-
ment of Social Policy, The London School of Eco-
nomics and Political Science, David McDaid, MSc
(d.mcdaid@1lse.ac.uk) Research Fellow, LSE Health and So-
cial Care, The London School of Economics and Political
Science, Houghton Street, London WC2A 2AE, UK
Walter Ricciardi, MD, MPH, MSc, FPH (wricciardi@
rm.unicatt.it), Professor and Director, Institute of Hygiene,
Catholic University of the Sacred Heart, Largo Francesco
Vito 1, Rome 00168, Italy

REFERENCES

1. Albert MA, Danielson E, Rifai N, Ridker PM, PRINCE In-
vestigators. Effect of statin therapy on C-reactive protein lev-
els: The pravastatin inflammation/CRP evaluation (PRINCE):
A randomized trial and cohort study. JAMA. 2001;286:64-70.

2. Albert MA, Glynn RJ, Ridker PM. Plasma concentration of
C-reactive protein and the calculated Framingham Coronary
Heart Disease Risk Score. Circulation. 2003;108:161-165.

3. Aristides M, Chen J, Schulz M, et al. Conjoint analysis
of a new chemotherapy: Willingness to pay and preference
for the features of raltitrexed versus standard therapy in ad-
vanced colorectal cancer. Pharmacoeconomics 2002;20:775-
784.

4. Bassuk SS, Rifai N, Ridker PM. High-sensitivity C-reactive
protein. Curr Probl Cardiol. 2004;29:439-493.

5. Berwick DM, Weinstein MC. What do patients value? Will-
ingness to pay for ultrasound in normal pregnancy. Med Care.
1985;23:881-893.

INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 21:2, 2005 217

https://doi.org/10.1017/50266462305050282 Published online by Cambridge University Press


https://doi.org/10.1017/S0266462305050282

Sassi et al.

6.

10.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

218

Bishop AJ, Marteau TM, Armstrong D, et al. Women and health
care professionals’ preferences for Down’s Syndrome screening
tests: A conjoint analysis study. B/JOG. 2004;111:775-779.

. Blake GJ, Ridker PM, Kuntz KM. Projected life-expectancy

gains with statin therapy for individuals with elevated
C-reactive protein levels. J Am Coll Cardiol. 2002;40:49-55.

. Bryan S, Buxton M, Sheldon R, Grant A. Magnetic resonance

imaging for the investigation of knee injuries: An investigation
of preferences. Health Econ. 1998;7:595-603.

. Cao JJ, Thach C, Manolio TA, et al. C-reactive protein, carotid

intima-media thickness, and incidence of ischemic stroke in
the elderly: The Cardiovascular Health Study. Circulation.
2003;108:166-170.

Carroll NV, Gagnon JP. Consumer demand for patient-oriented
pharmacy services. Am J Public Health. 1984;74:609-611.

. Cunningham MA, Gaeth GJ, Juang C, Chakraborty G. Using

choice-based conjoint to determine the relative importance of
dental benefit plan attributes. J Dent Educ. 1999;63:391-399.

. Farquhar PH. A survey of multiattribute utility theory and ap-

plications. In: Starr MK, Zeleny M, eds. Studies in management
science. Vol. 6. Multiple criteria decision making. Amsterdam:
North-Holland; 1977.

Farrar S, Ryan M. Response-ordering effects: A methodological
issue in conjoint analysis. Health Econ. 1999;8:75-79.
Fraenkel L, Bodardus S, Wittnik DR, Wittink DR. Understand-
ing patient preferences for the treatment of lupus nephritis with
adaptive conjoint analysis. Med Care. 2001;39:1203-1216.
Graf MA, Tanner DD, Swinyard WR. Optimizing the deliv-
ery of patient and physician satisfaction: Conjoint analysis ap-
proach. Health Care Manage Rev. 1993;18:34-43.

Holtgrave DR, Weber EU. Dimensions of risk perception for
financial and health risks. Risk Anal. 1993;13:553-558.
Keeney RL, Raiffa H. Decisions with multiple objectives. New
York: John Wiley; 1976.

Luce DR, Tukey JW. Simultaneous conjoint measurement:
A new type of fundamental measurement. J Math Psychol.
1964;1:1.

Magat WA, Viscusi WK, Huber J. Paired comparison and con-
tingent valuation approaches to morbidity risk valuation. J En-
viron Econ Manage. 1988;15:395-411.

Mushlin AI, Mooney C, Grow V, Phelps CE. The value of diag-
nostic information to patients with suspected multiple sclerosis.
Arch Neurol. 1994;51:67-72.

Nickerson CAE, McClelland GH, Petersen DM. Measuring
contraceptive values: An alternative approach. J Behav Med.
1991;14:241-266.

Phillips KA, Maddala T, Johnson FR. Measuring preferences
for health care interventions using conjoint analysis: An appli-
cation to HIV testing. Health Serv Res. 2002;37:1681-1705.
Propper C. The disutility of time spent on the United King-
dom’s National Health Service waiting list. / Hum Resources.
1995;30:677-700.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Ratcliffe J. The use of conjoint analysis to elicit willingness to
pay values. Proceed with caution? Int J Technol Assess Health
Care. 2000;16:270-290.

Ratcliffe J, Buxton M. Patients’ preferences regarding the pro-
cess and outcomes of life-saving technology. Int J Technol As-
sess Health Care. 1999;15:340-351.

Ridker PM. High-sensitivity C-reactive protein and cardiovas-
cular risk: Rationale for screening and primary prevention. Am
J Cardiol. 2003;92:17K-22K.

Ridker PM, Cushman M, Stampfer MJ, Tracy RP, Hennekens
CH. Inflammation, aspirin, and the risk of cardiovascular dis-
ease in apparently healthy men. N Engl J Med. 1997;336:973-
979.

Rohde LE, Hennekens CH, Ridker PM. Survey of C-reactive
protein and cardiovascular risk factors in apparently healthy
men. Am J Cardiol. 1999;84:1018-1022.

Rosko MD, Walker LR, McKenna W, DeVita M. Measuring
consumer preferences for ambulatory medical care arrange-
ments. J Med Syst. 1983;7:545-554.

Ryan M. Using conjoint analysis to take account of patient
preferences and go beyond health outcomes: An application to
in vitro fertilisation. Soc Sci Med. 1999;48:535-546.

Ryan M, Hughes J. Using conjoint analysis to assess
women’s preferences for miscarriage management. Health
Econ. 1997;6:261-273.

Ryan M, McIntosh E, Shackley P. Methodological issues in the
application of conjoint analysis in health care. Health Econ.
1998;7:373-378.

Singh J, Cuttler L, Shin M, et al. Medical decision-making and
the patient. Med Care. 1998;36:AS31-AS45.

Slothuus Skjoldborg U, Gyrd-Hansen D. Conjoint analysis. The
cost variable: An Achilles’ heel? Health Econ. 2003;12:479-
491.

Swallow S, Opaluch J, Weaver T. Siting noxious facilities: An
approach that integrates technical, economic and political con-
sideration. Land Econ. 1992;68:283-301.

Telser H, Zweifel P. Measuring willingness-to-pay for risk
reduction: An application of conjoint analysis. Health Econ.
2002;11:129-139.

Torrance GW, Boyle MH, Horwood SP. Applications of multi-
attribute utility theory to measure social preferences for health
states. Oper Res. 1982;30:1043-1069.

van der Pol M, Cairns J. Establishing patients preferences for
blood transfusion support: An application of conjoint analysis.
J Health Serv Res Policy. 1998;3:70-76.

Wanless D. Securing good health for the whole population.
Norwich: HMSO; 2004.

Wardman M. A comparison of revealed preference and stated
preference models. J Transport Econ Policy. 1988;22:71-91.
Wigton RS, Hoellerich VL, Patil KD. How physicians use clin-
ical information in diagnosing pulmonary embolism: An appli-
cation of conjoint analysis. Med Decis Making. 1986;6:2-11.

INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 21:2, 2005

https://doi.org/10.1017/50266462305050282 Published online by Cambridge University Press


https://doi.org/10.1017/S0266462305050282

