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Abstract

Background: The application of conjoint analysis (a general term spanning discrete-choice
experiments and other stated-preference methods) in health has increased rapidly over the
past decade, yet the acceptance of these methods is hindered by the variations in methods,
terminology, and quality in the absence of any consensus-based methodological standards.
Objective: The ISPOR Conjoint Analysis Good Research Practices Task Force was
established by the ISPOR Board of Directors to identify good research practices for
applications of conjoint analysis in health. The objective of this Task Force report is to present
guidance for good research practices to inform authors, reviewers, and readers of conjoint-
analysis applications in health.

Methods: The Task Force met regularly over the course of 24 months to identify the important
steps in a conjoint analysis, to discuss good research practices for conjoint analysis, and to
develop and refine the key criteria for identifying good research practices. ISPOR members
contributed to this process through participation in three sessions at ISPOR meetings and
European Congresses, as well as presentations at the First and Second Conjoint Analysis in
Health Conferences. The progress of this group has also been made publicly available through
the ISPOR website, and members of the ISPOR Patient Reported Outcomes / Patient
Preferences Special Interest Group were asked to review the work.

Results: Task Force findings are presented as a ten-item Checklist, modeled on the iconic
Checklist by Drummond and colleagues for cost-effectiveness analysis, covering: 1) The
research question; 2) Attributes and levels; 3) Construction of tasks; 4) Experimental design; 5)
Preference elicitation; 6) Instrument design; 7) Data collection plan; 8) Statistical analyses; 9)
Results and conclusions; and 10) Study presentation.

Conclusions: This Checklist provides a framework for undertaking, assessing, and improving
the quality of conjoint-analysis applications in health. While it was not our intention to offer
detailed instruction on research practices, future manuscripts of the ISPOR Conjoint Analysis
Good Research Practice Task Force will produce recommendations specifically focused on the
design, analysis and interpretation of conjoint analysis applications in health, while two others
will focus on standardizing terminology and the applications of conjoint analysis in identifying
and valuing patient-relevant endpoints. Finally, the Checklist should not be interpreted as

endorsing any one particular approach or methods used in conjoint analysis.
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Introduction
Why are Preferences of Patients and other Stakeholders Important?

Understanding how patients and other stakeholders perceive and value different
aspects of their health or health care interventions is vital to the optimal design and evaluation
of programs. Incorporating these values in decision-making, ultimately, may result in clinical,
licensing, reimbursement, and policy decisions that better reflect the preferences of
stakeholders, especially patients. Furthermore, aligning clinical practice, clinical practice
guidelines, drug development, and health policy with patient preferences could improve the
effectiveness of health interventions by improving adoption of, satisfaction with, and adherence
to clinical treatments or public-health programs.

What are Stated Preference Methods?
Stated-preference studies employ a variety of methods that are grounded in economic
theory. These methods fall into two broad categories:
= Methods using ranking, rating, or choice designs to quantify preferences for various
attributes of an intervention (often referred to as conjoint analysis, discrete-choice
experiments, or stated-choice methods) and
= Methods using direct elicitation to estimate the monetary value of a single intervention

(including contingent valuation or willingness-to-pay and willingness-to-accept

methods). (8-9).

A simple distinction between these two groups of methods is that the former aims to
estimate demand, which is derived from preferences, while the latter aims to estimate
preferences more directly. As such, these two approaches have developed as somewhat
separate disciplines, despite being grounded in consumer theory. However, in recent years,
the distinctions between the two categories of methods have also blurred in practice, with
researchers estimating demand using multiple question formats and researchers using
preference estimates to calculate willingness-to-pay for attributes. For the purposes of this
report, we will focus on the former, and for simplicity, we will use the term conjoint analysis to
describe the various related methodologies. While both approaches have their relative
advantages and disadvantages, there has been a remarkable increase in the application
conjoint analysis in health (1, 2).

Conjoint Analysis in Health

Conjoint analysis is used to measure the relative value of specific components of health
status and health care alternatives by decomposing an alternative into its constituent parts (10-
13). For example, the component attributes that define a pharmaceutical intervention might
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include efficacy outcomes, safety and tolerability outcomes, dosing convenience, mode of
administration, and cost. In all conjoint analyses, different levels are assigned to each
component attribute to create a series of profiles which study subjects evaluate in rating,
ranking, or choice tasks. Subjects’ systematic evaluation of alternative profiles allows
researchers to infer the relative importance of each component attribute, as well as changes in
the levels of each component attribute. In this report, we define a conjoint analysis as any
study in which subjects are asked to evaluate at least two profiles, each defined by at least two
component attributes with at least two possible levels for each attribute.

Stated-preference methods such as conjoint analysis are particularly useful for
guantifying preferences for products or outcomes in cases where no markets exist or where
market choices are severely constrained by regulatory and institutional factors, such as in
health (14). Conjoint analysis has been applied successfully to measuring preferences for a
diverse range of health applications. Some examples include cancer treatments (15), HIV
testing (16) and treatment (17), dermatology services (18), asthma medications (19), genetic
counseling (20), weight-loss programs (21), insulin therapy in type 2 diabetes (22), diabetes
prevention programs (23), colorectal cancer screening (24), and treatments for Alzheimer’s
disease (25).

Background to the Task Force Report

Conjoint analysis is grounded in several disciplines, including psychology, economics,
decision sciences, and marketing. Thus a variety of different techniques and approaches are
associated with the same term (3). In health, conjoint analysis has become an umbrella term
that also spans several different methods. Such methods include discrete-choice experiments,
stated-preference methods, adaptive conjoint-analysis methods, best-worst scaling, and many
other methods. In health, conjoint analysis is rarely used to refer to compositional or self-
explicated methods for measuring attribute importance, although such methods also form an
important pillar in the history of conjoint analyses in marketing (47). The task force uses the
term conjoint analysis so to include these methods, and suggests that authors using other
terms or specialized methods also refer to conjoint analysis in their abstract or as a keyword so
as to aid researchers in finding such applications.

The variety of terms, approaches and theoretical foundations make conjoint analysis a
flexible, but challenging evaluation method in health. Such variation makes it difficult to identify
many of the applications of these methods in the medical literature and complicates issues for
those who wish to understand and interpret the results without necessarily mastering the
foundations of conjoint analysis methods. Variations in conjoint analysis methods have also
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made it difficult to assess which methods are appropriate, especially for survey-design and
analysis methods (4), and have likely slowed the pace of publication of conjoint analyses in
health. A lack of accepted methods has made it difficult to assess conjoint analysis during the
peer review process of scientific journals. Reviewers often are unfamiliar with conjoint-
analysis methods or, less frequently, disagree with this as a valuation method.

The ISPOR Patient Preference Methods (PPM) — Conjoint Analysis Working Group
initiated the task force proposal and agenda to the ISPOR Health Science Policy Council.
The ISPOR Board of Directors followed the HSPC recommendation to establish the Conjoint
Analysis Good Research Practices Task Force approving the task force in March 2009.

Members of the Task Force the agreed that developing strict guidelines for conducting
conjoint analysis in health was not possible for the following reasons:

e One of the strengths of conjoint analysis is its flexibility, and imposing strict guidelines
could limit novel applications and methods development;

e Given the interdisciplinary nature of conjoint analysis, it would be unlikely that a
consensus of best practices would be reached — especially because the comparative
effectiveness of many rival methods has not been studied empirically;

e Many of the possible applications of conjoint analysis in health have been unexplored.
Best practices would be difficult to establish during a period of rapid methodological
advancement.

The Task Force thus endeavored to provide broad guidance on good research practices
by suggesting a structure to guide development, analysis, and publication of conjoint analyses
in health, without necessarily endorsing any one approach.

Consequently, this report deviates from the traditional approach taken by ISPOR Task
Force reports (5-7) in that it serves as part tutorial on conjoint analysis and part
recommendations on good research practices. The task force chose to provide its
recommendations in the form of a Checklist identifying good research practices. It will benefit
those reviewing, reading, or otherwise assessing the validity of an application of conjoint
analysis in health.

How the Checklist was Developed

The ISPOR Conjoint Analysis Good Research Practices Task Force met regularly over
the course of 24 months to identify the important steps of a conjoint analysis, to discuss good
research practices for conjoint analysis, and to develop and refine the final Checklist. ISPOR
members were engaged in the development of the Checklist through multiple sessions at the
ISPOR International and European Congress, presentations at the First and Second Conjoint

5
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Analysis in Health Conferences, and via the ISPOR website. The final format of the Checklist
was then modeled after the ten-point Checklist for cost-effectiveness analysis developed by
Drummond and colleagues (26). Each item on the Checklist includes key references, potential
pitfalls, and recommendations for good research practices.

How Should the Checklist be Used?

This Checklist should be used to understand the steps involved in producing good
conjoint analysis research. By outlining a systematic process of good research practices for
applying conjoint analysis — from formulating the research question through the presentation of
the results (either in presentations, abstracts, reports or manuscripts) — we aim to facilitate the
research process and to highlight important issues that often are neglected or poorly executed.
In producing the Checklist, we aim to be as inclusive as possible — both in terms of the
accessibility to a broad readership and applicability to a variety of conjoint analysis methods.
We are highlighting “good research practices” rather than “best research practices”, hence we
have written in a non-technical way, with many elements of the Checklist presenting “food-for-
thought” rather than a necessary or sufficient argument for research excellence.

We caution readers, especially those likely to serve as peer reviewers, that conjoint
analysis describes a variety of methods. A pluralistic approach to review is needed.
Throughout this report we encourage researchers to provide, and reviewers to expect,
explanation and justification for the methods chosen by researchers, rather than promote any
specific method. Like any contribution in health and medicine, the goal of good scientific
practice is to produce replicable results. While we do not advocate that the Checklist be used
to score articles or measure a threshold of acceptability, we acknowledge that it might be used
in that way. Our intention is that the Checklist be used as means to improve the quality of
conjoint analysis research in health and not as a hurdle to publishing.

Description of the Checklist

The findings of the Task Force are presented as a ten-item Checklist, summarized in
Figure 1 (see page 26). The Checklist includes: 1) Research question; 2) Attributes and
levels; 3) Construction of tasks; 4) Experimental design; 5) Preference elicitation; 6) Instrument
design; 7). Data collection plan; 8) Statistical analyses; 9) Results and conclusions; and 10)
Study presentation.

Implicit in the structure of the Checklist is that some tasks should be considered jointly
or collectively. For example, in constructing the preference-elicitation tasks, experimental
design and preference-elicitation methods should be considered together. Likewise, instrument
design is closely related to data collection, and choice of statistical analysis and the ability to
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draw results and conclusions also are inseparable. More experienced researchers might note
additional connections (or suggest that all ten items are linked). We highlight these particular
relationships to emphasize that the Checklist should not be used as a simple “cook book”.

In the remaining sections, we describe issues to be considered in evaluating each of
these ten items and elaborate on additional points within each section. These are summarized
in table 1. We have kept cross-referencing to a minimum and avoided referencing complex
articles or books from other disciplines. We caution readers not to consider this report as an
exhaustive reference, but simply as an introduction to conjoint analysis good research
practices.

TABLE INSERTED HERE
1) The Research question

The first item in the Checklist is common to all scientific research and relates to the
research question. Specifically, “Was a well-defined research question stated and is
conjoint analysis an appropriate method for answering it?”

Following generally accepted research practices in health, a conjoint analysis study
must clearly state a well-defined research question that delineates what the study will attempt
to measure (8). For example, a conjoint analysis might be undertaken to quantify patients’
relative preferences for cost, risk of complications, and health care service location. In addition
to defining the research question, researchers should indicate any hypotheses to be tested in
the study or acknowledge that the study is exploratory and/or descriptive. The hypotheses may
be implicit in the research question itself.

For example, in a conjoint analysis estimating the rate at which subjects are willing to
accept tradeoffs between two attributes, the testable null hypothesis is that the preference
weight for one level of the attribute is not statistically significantly different from the preference
weight for a different level of that attribute. In other words, the hypothesis test is designed to
infer whether a change in the level of one attribute (e.g., a change in surgical wait time from
one month to two months) is statistically significant. If the null hypothesis is rejected for a given
attribute, then the change in the attribute level is statistically significant indicating that subjects
are not willing to trade other attributes for changes in that attribute.

Second, the research question should define the study perspective including any
relevant decision-making or policy context. The research question, “What are patients willing to
pay for treatment to reduce the rate of relapse in multiple sclerosis?” includes both the items to
be measured — the tradeoff between cost and reduction in relapse rates — the perspective and
decision-context of the analysis — and the study perspective in the context of the patients’
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decision about multiple sclerosis treatment. In a health policy context, the research question
might be: “What level of increase in waiting time for non-emergency surgery is the public
willing to accept to reduce the rate of surgical errors?” Here, the items to be measured include
waiting periods for non-emergency surgery and the rate of surgical errors. The perspective is
that of the government or health-service provider in which the preferences of the general public
are estimated in the context of health policy for delivering non-emergency surgical health-care
services.

A conjoint analysis should explain why conjoint methods are appropriate to answer the
research question. Conjoint analysis is well suited to evaluate services or products that differ in
their component attributes and for decisions-makers that are willing to accept tradeoffs among
component attributes. Because the examples of research questions presented above involve
explicit tradeoffs between measureable attributes, conjoint analysis methods are appropriate in
each case. However, they are not the only method for answering these research questions.

In the first example, contingent valuation is a likely alternative for estimating patients’
willingness to pay to reduce the rate of relapse in multiple sclerosis. In the second example,
observational data from a pilot program for reducing surgical errors in which surgical waiting
times are increased may provide enough information to answer the research question.
Therefore, researchers should identify not only whether conjoint analysis can be used to
answer the research question, but also why conjoint analysis is preferable to alternative
methods.

2) Attributes and levels

A central feature of a conjoint analysis is the combination of the attributes and levels. It
is addressed in the second key point the in the Checklist: “Were the attributes and attribute
levels supported by evidence?”

The objective of conjoint analysis is to elicit preferences or values over the range of
attributes and attribute levels that define the profiles in the conjoint analysis tasks. All
attributes that potentially characterize the alternatives should be considered. (Some may be
excluded to ensure that the profiles are plausible to subjects.) For the chosen attributes, the
attribute levels should encompass the range that may be salient to subjects even if those
levels are hypothetical or not feasible given current technology. Again, some limitation may
need to be made in the choice of attribute levels. Authors should explain both inclusions and
omissions of attributes and levels.

Identifying attributes should be supported by evidence regarding the potential range of
preferences and values that people may hold. Sources of evidence should include literature
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reviews and other evidence regarding the impact of a disease and the nature of a health
technology, clinical experts, and interviews or focus groups with individuals who represent the
population from which study subjects are likely to be drawn.

The choice of whether focus groups or interviews should be used depends on many
factors, including the nature of the questions asked and subjects included in the research.
Simple thematic, descriptive or phenomenological analysis is generally sufficient for guiding
attribute selection. Such qualitative research will provide the basis for identifying the full set of
attributes and possible levels that characterize the profiles in the preference space. Discussion
with experts and further pilot testing with subjects (including the potential rating/ranking of
attributes) can be used to narrow down the list of attributes if necessary.

The subset of all possible attributes that should be included in the conjoint analysis
tasks can be determined based on three criteria: relevance to the research question; relevance
to the decision-context; and whether attributes are related to one another. Attributes central to
the research question or to the decision-context must either be included in these tasks or held
constant across all profiles.

For example, when eliciting patients’ preferences for a surgical intervention, the efficacy
of the intervention almost certainly is an important outcome. However, if the research is
designed to estimate patients’ willingness-to-pay or willingness-to-wait to have a less-invasive
surgical procedure, then it may make sense to exclude efficacy from the set of attributes and to
inform participants that efficacy does not vary between the profiles.

Similarly, it is important to control for any potential attributes that are omitted from the
conjoint analysis tasks, but which correlate with attributes that are included in these tasks. In
the US health care market, insurance coverage and out-of-pocket medical expenses for
procedures are routine for many patients. Cost may be perceived as correlated with
improvements in medical outcomes or access to advanced interventions. If cost is not included
in such a study, it should be controlled for by informing subjects that it is constant across
profiles.

Finally, the wording, description and any supporting material given to the respondents
for the attributes and attribute levels should be presented and justified. Ambiguities, ranges
and qualitative descriptors should be avoided. If used, a justification should be given and
supporting evidence should be presented.

3) Construction of tasks

Conjoint analysis tasks can be assembled in a number of different ways; hence it is

important to ask “Was the construction of the conjoint tasks appropriate?”
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First, each profile that subjects are asked to evaluate could include the full set of
attributes included in the study (a full-profile task) or a subset of the attributes included in the
study (a partial-profile task). Prior to constructing tasks with full profiles, researchers should
determine, through qualitative research or quantitative pilot tests whether or not subjects can
reasonably evaluate the full profiles or if they will employ simplifying heuristics, such as
focusing on only a few attributes while ignoring others, when completing the conjoint tasks. If
this happens, researchers learn nothing about subject preferences among the attributes that
the subjects ignore and the importance of the attributes on which subjects focus likely will be
overstated. If each task contains a partial profile, researchers must understand the effect of
omitting some attributes in some tasks while omitting other attributes in different tasks. The
way in which certain attributes are omitted can introduce biases in the results of the study. An
effective solution to this problem is to show full profiles, but constrain some attribute levels to
be the same (overlap) between profiles. (46)

The number of profiles or alternatives included in each task will influence the cognitive
process by which subjects evaluate the task. It also has implications for the experimental
design (see Checklist item 4 — experimental design). In addition, the number of asks often
varies from study to study, depending on the type and difficulty of each task. In some studies,
subjects may be presented with a set of many alternative profiles and asked to order or rank
the profiles from most preferred to least preferred. In this type of study, subjects often
complete only one task. In other studies, profiles are grouped in sets of two or three and
subjects are asked to rate, rank, or choose among these alternatives. Because each task
includes only a small subset of the overall number of potential profiles, subjects often are
asked to complete multiple tasks. In this case, researchers should justify both the number of
profiles in each task and the number of tasks included in the data-collection instrument.

4) Experimental design

Experimental design is the process of systematically manipulating the attribute levels to
create the profiles and tasks. It is important to ask “Was the choice of experimental design
justified and evaluated?”

The goal of a conjoint analysis experimental design is to create a set of tasks that will
yield as much statistical information as possible to obtain unbiased, precise parameter
estimates of the underlying preference model (usually preference weights for all attribute
levels) (27-28). There are several design properties that should be considered when choosing
an experimental design in a conjoint analysis study. A design is orthogonal if all effects can be
estimated independently of all other effects. (The effects are uncorrelated.) A design is

10
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balanced when each level of an attribute is presented the same number of times across the set
of tasks. Furthermore, efficient estimation requires a small variance matrix. If a design is
orthogonal and balanced, then it has optimum efficiency.

Researchers should examine and test several design approaches. A full-factorial design
in which every possible profile is presented allows estimating main effects and interactions.
However, the number of profiles required by a full-factorial design is too numerous for subjects
to easily and credibly evaluate for most practical applications. Fractional-factorial designs offer
a means of decreasing the number of tasks required in the data-collection instrument.
Fractional-factorial designs are orthogonal profiles including only uncorrelated attributes
constructed from a subset of the full-factorial. These designs guarantee that all attribute main
effects are independently estimable, and they allow for the independent estimation of some
attribute interactions if such interactions are defined during design construction (13).

Fractional-factorial designs can be generated using published “catalog designs” (29-30)
or statistical programs (e.g., SAS, SPSS). In choice-based conjoint analysis, the orthogonal
arrays are used as “seed” profiles. Choice alternatives are generated from the seed design
using techniques that enforce the design criterion of no correlation between attributes
(orthogonality), level balance (each attribute level occurs with equal frequency), and minimal
level overlap (each attribute level only appears once in a given choice) (27). These criteria
provide good statistical efficiency for linear models. However, for non-linear probabilistic
models (e.g., the conditional logit model) more statistically efficient designs can be constructed
by using design algorithms to search for an experimental design that minimizes the D-
efficiency summary measure of average variance. (27, 31).

Large designs can be blocked into multiple sub-designs to limit the number of tasks
each respondent must complete. This blocking approach also allows for the independent
identification of all parameters and interactions, but a loss of orthogonality may occur if a
proportion of the sub-designs are not returned (13). Therefore, researchers should ensure that
each sub-design is randomly assigned to subjects.

Strict orthogonality is a desirable statistical property. However, if attributes are related
to one another, an orthogonal design could result in illogical combinations of attribute levels in
a given profile in the conjoint analysis task. For example, if one attribute defining a profile is
the need for medication (no medication required or 2 tablets a day), it makes no sense to
combine certain levels of this attribute with certain levels of an attribute describing the side
effects of the medication (mild or severe) because some profiles would include a combination
of the “no medication required” level of the need for medication attribute with the “severe” level

11



339 of the side-effect attribute. Eliminating such combinations introduces nonzero correlations in
340 the design. Researchers should evaluate whether such correlations compromise estimating
341 unbiased parameters.

342 The problem of plausible combinations is an illustration instance of the larger challenge
343  of potential tradeoffs between minimizing statistical error and minimizing measurement error
344  (see Checklist item 6 — instrument design). (REF Maddalla, Phillips, Johnson). Conjoint

345 analysis questions based on statistically efficient designs may be too difficult for subjects to
346  answer accurately, so any theoretical gains in statistical efficiency may be negated by an
347  unacceptable cognitive burden.

348 Conjoint analysis tasks can include an opt-out alternative. In these cases, the opt-out
349 alternative allows subjects to choose standard-of-care, current treatment, or no treatment
350 rather than the hypothetical alternatives included in a conjoint analysis task. When subjects
351 choose an opt-out alternative for a specific task, researchers learn nothing about subjects’
352 relative preferences for the hypothetical alternatives presented in the task. Therefore, while
353 including an opt-out alternative often may provide a more realistic scenario for subjects to
354  evaluate, it also introduces additional challenges in the design and analysis of the study. An
355 alternative to including an opt-out selection in each conjoint analysis task is to include an opt-
356  out choice in a separate question following each conjoint task. That is, subjects who select
357 alternative A in a forced-choice question, are offered A or opt-out in a follow-up question.
358 Including an opt-out question in a follow-up task increases the length and difficulty of the

359 survey instrument, but provides the researcher with a more complete set of preference data.
360 5) Preference Elicitation

361 The aim of conjoint analysis is to measure preferences, so it is important to ask “Were
362 preferences elicited credibly?”

363 There are multiple question formats that can be used in preference-elicitation studies.
364 Researchers should ensure that the elicitation format used in a conjoint analysis study is

365 appropriate to answer the research questions the study is designed to answer. The most
366  appropriate elicitation format may differ for choice experiments that evaluate a new drug,

367 health service, or public health program. In addition, data generated using different question
368 formats will require different methods of statistical analysis.

369 In a discrete-choice experiment or forced-choice conjoint analysis study, each task
370 includes two profiles. Each profile is defined by a set of attribute levels between which

371 subjects are asked to choose. Alternative question formats include ratings or rankings.

372 Ratings and rankings provide more information about preferences than choice formats.

12
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Ratings indicate intensity of preference for one profile relative to another, possibly including
indifference, and rankings indicate the position of multiple alternative profiles relative to each
other.

6) Instrument design

Conjoint analysis data collection instruments are surveys. The development of a data
collection instrument should follow established, good survey research principles. Therefore, it
is important to ask, “Was the data collection instrument designed appropriately?”

It is important to elicit subject-specific health and socio-demographic information to test
for systematic differences in preferences based on these characteristics (e.g., attitudinal,
health history/status, and treatment experience). Patients’ health status may influence their
preferences in a systematic way and so may reduce the generalizability of the findings (32).
Moreover, it is also important to describe all attributes and levels thoroughly and consistently to
ensure that all subjects are evaluating the same task and not making unobservable
assumptions about the attributes and levels in a given profile. For example, different subjects
may have quite different outcomes in mind for symptom levels described simply as mild,
moderate, and severe.

Because conjoint analysis tasks often are complex and cognitively burdensome,
potential measurement error may be a serious concern (35). Measurement error may be
introduced by the order in which attributes are presented, the question order, or the number of
attributes and levels. Work by Kjaer and colleagues (36), for example, suggests participants
can show a differential sensitivity to price depending on where the cost attribute occurs in the
profile. Varying the order of attributes may be prudent. Randomising the order of questions is
good practice.

Finally, it is important to test the final questionnaire with respondents using both small
cognitive debriefing interviews and a quantitative pilot. The cognitive debriefing will identify
areas of misunderstanding or common errors as well as to whether the survey is too lengthy.
It will also test whether participants understand the instructions and feel the questions are
appropriate. The larger pilot allows for consistency or rationality tests and can give estimates
of coefficient size and direction.

7) Data collection

Given that conjoint analysis is an empirical method, it is important to ask, “Was the
data collection plan appropriate?”

Sample-size calculations represent a challenge in conjoint analysis. Minimum sample

size depends on a number of criteria, including the question format, the complexity of the

13
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choice task, the desired precision of the results, and the need to conduct subgroup analyses
(28). Researchers commonly apply rules of thumb based on the number of attribute levels
(33). Simulation techniques, which have been used in EQ-5 D valuation work, could potentially
be used to guide sample-size evaluations (34). Sample-size estimation for conjoint analysis
requires further work because it is an important criterion for grant awarding bodies and ethics
committees.

Conjoint analysis surveys can be administered in many different ways including mail
surveys using a paper-and-pencil survey instrument (22), non-mediated paper-and-pencil
surveys completed at a finite set of study sites (37), electronic administration at a finite set of
study sites using a PC (38), or electronic administration over the Internet (39). The complexity
of most conjoint analysis questions probably precludes the use of telephone-based data
collection unless the survey instrument is mailed to subjects in advance. Interviewer-led
administration of the survey may improve the quality of data because the interviewer can
recognize if more explanation is needed, more fully explain the task, and answer some
guestions (without leading the participant in any way).

However, interviewers may introduce to bias because participants may feel they need to
produce socially desirable answers or believe that their answers could influence their future
care. McColl & Fayers (40) provide a review of administration methods. Participants should
provide consent according to human-subjects regulations. They should also be informed that
the choices they are presented with are not necessarily choices that are available to them.

Subject recruitment must be consistent with the study objectives. Specifically, the
sample of subjects must be reflective of those people whose preferences we aim to elicit and
generalize. For example, if we wish to quantify the preferences of women with metastatic
breast cancer then the sample should be drawn from this population. However, it is often
difficult or costly to generate a sufficiently large sample of respondents from a narrowly defined
population. Therefore, it may be reasonable to elicit preferences from not only a sample with a
specific medical condition, but also from a sample of people at risk for the specific medical
condition or who have a milder form of the condition. It may be reasonable to include women
with localized tumors of the breast who can reasonably conceive of developing more advanced
breast cancer. Where this is done, it needs to be made explicit. In addition, appropriate
statistical controls used to account for variations in health status.

International studies present their own challenges to survey research. It is important to
ensure that appropriate translation and cultural adaptation of the survey takes place if it is used
in multiple countries. Methods used in developing patient reported outcomes instruments
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should be sufficient (41). Additional testing may be necessary to ensure that the attributes,
levels and tasks are acceptable in each country. In particular, the salient cost range may vary
between countries.

Furthermore, those who design and conduct conjoint analysis studies should consider
the participants and whether there are any issues which would affect their ability to complete
the survey. Conjoint analysis studies can be cognitively complex to complete. Some patient
groups who have known cognitive function problems — such as people with neurological
diseases — may not be able to complete the tasks. In general, it is good practice to simplify the
tasks as much as possible without compromising accuracy or completeness. To minimize the
effect of educational attainment, it is good survey research practice to keep the level of
language at the 6™ grade level.

It is important to describe the subject-specific health and demographic characteristics of
the sample and compare these characteristics to the population to which you wish to
generalize. Reviewers and readers inevitably will question whether you have inadvertently
captured the views of more highly educated, more proactive patients (such as those who
participate in patient advocacy groups) or patients with higher-than-average incomes.

Finally, any study that includes human subjects should clearly report that approval was
obtained from the appropriate institutional regulatory board and describe consent procedures,
if required. It also is important to report any respondent incentives or compensation, especially
if these could have influenced respondents’ participation in any way.

8) Statistical analyses

Conjoint analysis data and the modeling of preferences can require some complex
statistical methods. It is vital to ask “Were statistical analyses and model estimation
appropriate?”

There are several objectives to analyzing stated-preference data. First, one wants to
estimate the strength of preference for the attributes and attribute levels included in the survey.
Another might be in estimating how preferences vary by individual subject characteristics. For
policy analysis, one might be in calculating how choice probabilities vary with changes in
attributes or attribute levels, or in calculating secondary estimates of money equivalence
(WTP) (42), risk equivalence (maximum acceptable risk (MAR)) (43), or time equivalence for
various changes in attributes or attribute levels (44).

Theoretically valid and unbiased preference estimates depend on model specifications
that are consistent with the underlying utility theory used to elicit preferences and with the
particular features of the response and profile variables. Forced-choice conjoint analyses,
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discrete-choice experiments, and rating studies lend themselves to analysis using stochastic
utility maximization theory. Analysis of rating or card-sort data should use ordered-probit or
ranked-logit regression methods, although some published studies have used ordinary least
squares regression.

In most conjoint analyses, multiple responses are obtained from each subject. In these
cases, researchers should ensure that the statistical analysis of the data accounts for within-
subject correlation. Ignoring the fact that each subject provides multiple responses can result
in biased preference estimates. Thus, researchers who estimate these models should test that
the data being analyzed is consistent with the assumptions required for the model being
employed.

Researchers must determine whether to model attribute levels as continuous or
categorical. If attribute levels are specified as continuous, researchers must determine the
appropriate functional form for each continuous variable. Categorical models avoid imposing
any functional form on preference weights and provide a validity check on the correct ordering
of naturally ordered attribute levels. In addition, researchers should determine whether
categorical attribute levels are specified as dummy variables or effects-coded variables. When
effects coding is used, zero corresponds to the mean effect for each attribute, rather than the
combination of all the omitted categories, and the parameter for the omitted category is the
negative sum of the included-category parameters. Hensher et al. (13) explain why effects
coding is statistically superior for choice models.

Researchers also should account for differences in preferences that arise from
differences in individual characteristics such as age, income, education, and gender by
interacting individual characteristics with attributes included in the conjoint analysis questions
or by conducting split-sample analyses. Latent-class models allow the data to determine the
optimal division of observations into groups with similar preferences (28).

9) Results and conclusions

Researchers often are tempted to make inferences and predictions that go beyond what
the data and methods can support, so it always is important to ask, “Were the results and
conclusions valid?”

Evaluating the validity of results and conclusions requires consideration of the research
guestion as well as other aspects of the design and analysis. The results should present the
statistical findings in the context of the research question and should be presented in sufficient
detail. The results should state which attributes/levels (and interaction terms, if relevant)

included in the conjoint analysis task were or were not significant and report uncertainty
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associated with estimates. Findings should be interpreted in the context of the choice being
considered.

For example, in the multiple-sclerosis example, the results could indicate that the rate of
relapse was a significant attribute and a negative coefficient might imply higher rates of relapse
were less preferred. If attributes/levels were found to be non-significant in the statistical
analysis, these findings should also be clearly stated in the results. Results also should provide
interpretation of the relative value of specific attributes, such as how the acceptable waiting
time for non-emergency survey varies with the rate of surgical errors (i.e., the marginal
willingness-to-wait for a reduced rate(s) of surgical errors). Statistical uncertainty should be
reported in a manner consistent with the type of model selected. If alternative model
specifications were tested, the results of these alternative analyses should be described if not
presented in full.

Limitations of the study and the potential effect(s) of these limitations on results should
be clearly identified in the discussion section. Limitations can arise from selection of attributes
and/or levels, such as simplifications adopted during survey development in order to generate
a feasible design, possible correlation among selected attributes, and other design features
such as the inclusion or exclusion of an opt-out option. Assumptions underlying the analytic
approach also may affect interpretation of results and should be discussed. If the study
population is not representative of the population, this may limit generalizability of findings and
any extrapolation of results beyond the study population should be qualified and discussed.

The conclusion section should identify key findings of the study in the context of the
original research question. A key element of any research study is to provide a relevant
framework for interpreting the results: whether the results are consistent with or differ from
existing studies in the literature and how this study extends existing research should be clearly
identified and discussed.

10) Study presentation

Finally, when evaluating a conjoint analysis study, the researcher should ask, “Was the
study well and completely presented?”

The study’s importance and context must be adequately motivated so as to answer the
“so what” question. The key background literature should be cited to place the study in an
appropriate clinical or health policy context and to identify gaps in current knowledge that are
important to researchers or decision-makers. The specific contribution of the study in terms of
innovative methods or an important application should be clearly stated at the end of the

introduction.
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The text describing the study should be worded and structured appropriately for the
target journal and audience. Journals vary in both the type of reviewers, as well as the
eventual readers. In general, the use of jargon should be minimized. Acronyms and technical
language, (e.g., “importance weights” and “fractional factorial design”), should be clearly
defined with any alternative terms included with the definition. A journal such as Value in
Health has reviewers and readers who are familiar with conjoint analysis methodology. This is
unlikely in the case of a clinically-focused journal.

Moreover, conjoint analysis is a relatively new area of research. The use of technical
terms is not always consistent among authors. For example, results might be referred to as
“importance weights” or “preference weights”. Such inconsistencies are confusing to reviewers
and readers. Because there are no standardized rules for constructing a conjoint analysis
survey and there are a large number of possible experimental designs, the methods and
rationale for the study design must be adequately described. This includes the qualitative
research conducted to identify the attributes and levels, the experimental design to create the
tasks, and the methods used to analyze the results. The matrix of attributes and levels and the
final survey instrument should be submitted for review along with the paper.

It is not possible for a reviewer to provide a meaningful review of a conjoint analysis
paper without seeing the format and framing of the questions that generated the data. The
properties of the experimental design should be described to provide a context for the
strengths and limitations of the survey results. For example, if the experimental design does
not allow interactions to be tested (a main effects design); this assumption should be clearly
disclosed in describing the methods.

Finally, the discussion section should focus on both the innovative features of the paper
and the implications of the results for the target audience. The unique contributions of the
study should be discussed and compared in the context of the current state of knowledge
based on the published literature and health policy climate. However, as with all research,
authors must be careful not to overstate the importance of their findings. Because conjoint
analyses in health are published in different types of journals and may use different
terminology, it is important for authors to ensure that what may appear to be novel has not
been conducted previously. In addition, it is important that authors inform readers that the
results of a conjoint analysis often provide estimates of the value or importance of attributes to
subjects, but often do not, in and of themselves, predict future behavior or health outcomes.

As with all studies, the findings should be evaluated with respect to the research
guestion that the study was designed to answer and the hypotheses to be tested in the study.
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If the target audience is a clinical one, the conclusions of the paper should focus on the clinical
implications of the study findings. For example, the results can be translated into simple
statements about their possible impact on physician practice. Alternatively, if a study was
designed to inform health policy, the findings about public, patient or provider preferences can
be translated into suggestions for increasing the appropriate use of health care services, e.g.,
in a conjoint analysis of colorectal cancer screening tests, the findings were translated into
changes in the rates of uptake of colorectal cancer screening based on the mix of alternative
screening tests offered (45).

Conclusions

This report presents a checklist for good research practices for health applications of
conjoint analysis based on the discussions and experience of the task force members. Itis
important to note that these recommendations relate to the questions raised as part of the
Checklist and not the answers. Given that conjoint analysis is an extremely flexible tool and
represents an interdisciplinary approach to understanding the preferences of patients and
other stakeholders, it is unlikely that any consensus on best methods can be reached. Such
variation in methods is not unique to conjoint analysis. For example, there is a hearty debate
concerning risk-adjustment methods in outcomes research. Furthermore, unlike cost-
effectiveness analysis where a global view of health care interventions is taken, conjoint
analysis aims to be both specific and descriptive. We believe that a “reference case” for
conjoint analysis is neither necessary nor likely to emerge.

Future work of the ISPOR Conjoint Analysis Good Research Practices Task Force will
focus on specific good research practice recommendations for the design, analysis, and
interpretation of conjoint analysis.
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Table 1 — A Checklist for Conjoint Analysis Applications in Health

Was a well-defined research
guestion stated and is conjoint
analysis an appropriate method for
answering it?

1.1.Was a well-defined research
guestion and/or testable
hypothesis articulated?

1.2.Was the study perspective
described and the study placed
in any particular decision-
making or policy context?

1.3.What is the justification for
using conjoint analysis to
answer the research question?
2. Were the attributes and attribute
levels and supported by
evidence?

2.1. Were all important and relevant
attributes identified (that is,
supported by literature reviews,
focus groups, or other scientific
methods)?

2.2.Was the choice of included
attributes justified and
consistent with theory?

2.3. Were the range, description
and number of levels for each
included attribute justified?

3. Was the construction of the
conjoint tasks appropriate?

3.1. Was the number of attributes in
each conjoint task justified (that

is, full profile or partial profile)?

6. Was the data-collection

instrument designed

appropriately?

6.1. Was appropriate information
about respondents collected
(such as socio-demographic,
attitudinal, health history/status,
and treatment experience)?

6.2. Were the attributes adequately
described and was necessary
contextual information
provided?

6.3. Was the level of burden of the
data-collection instrument
appropriate? Were respondents
informed, encouraged, and

motivated?

. Was the data collection plan

appropriate?

7.1. Was the sampling strategy
justified (for example, sample
size, stratification, and
recruitment)?

7.2.Was the mode of administration
justified and appropriate (for
example, face-to-face, pen-and-
paper, web-based)?

7.3.Were human-subjects
considerations addressed (for
example, recruitment,
information and/or consent,

compensation)?

. Were statistical analyses and
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3.2.Was the number of profiles or
alternatives in each conjoint
task justified?

3.3.Was the number of conjoint

tasks included in the data-
collection instrument
appropriate?

. Was the choice of experimental

design justified and evaluated?

4.1.Was the choice of experimental
design justified? Were
alternative experimental
designs considered?

4.2.\Were the properties of the

experimental design evaluated?

4.3.Was (should) an opt-out or a

status-quo alternative (be)
included?

. Were preferences elicited

credibly?

5.1. Were the conjoint tasks
sufficiently motivated and
explained?

5.2.Was an appropriate elicitation
format (that is, rating,
ranking, or choice) used?
Also, did (should) the
elicitation format allow for
indifference?

5.3.In addition to preference
elicitation, did the conjoint
tasks include other questions
(e.g., strength of preference,

confidence in response,

model estimation appropriate?

8.1. Were respondent
characteristics examined and
tested?

8.2. Was the quality of the
responses examined (for
example, rationality, validity,
reliability)?

8.3. Was multivariate analysis
conducted appropriately? Were
issues of clustering and sub-
groups handled appropriately?

9. Were the results and conclusions
valid?

9.1. Did results reflect testable
hypotheses and account for
statistical uncertainty?

9.2. Were conclusions supported by
the evidence and compared to
existing findings in the
literature?

9.3. Were study limitations and
generalizability adequately
discussed?

10.Was the study presented well and
completely?

10.1. Was the study importance
and research context
adequately motivated?

10.2. Were the study methods
explained and the data-
collection instrument adequately
described and/or illustrated?

10.3. Were the implications of
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other methods)? the study stated and
understandable to a wide

audience?

Figure 1: A Checklist for Conjoint Analysis Applications in Health
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