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Abstract: This article aims to describe the conjoint analysis (CA) method and its application in
healthcare settings, and to provide researchers with a brief guide to conduct a conjoint study. CA is a
method for eliciting patients” preferences that offers choices similar to those in the real world and
allows researchers to quantify these preferences. To identify literature related to conjoint analysis, a
comprehensive search of PubMed (MEDLINE), EMBASE, Web of Science, and Google Scholar was
conducted without language or date restrictions. To identify the trend of publications and citations
in conjoint analysis, an online search of all databases indexed in the Web of Science Core Collection
was conducted on the 8th of December 2021 without time restriction. Searching key terms covered
a wide range of synonyms related to conjoint analysis. The search field was limited to the title,
and no language or date limitations were applied. The number of published documents related
to CA was nearly 900 during the year 2021 and the total number of citations for CA documents
was approximately 20,000 citations, which certainly shows that the popularity of CA is increasing,
especially in the healthcare sciences services discipline, which is in the top five fields publishing
CA documents. However, there are some limitations regarding the appropriate sample size, quality
assessment tool, and external validity of CA.
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1. Introduction

The popularity of conjoint analysis (CA) in health outcomes research has been increas-
ing in recent years [1,2]. Yet, the untraditional concept of this research method is still unclear
for many healthcare researchers and clinicians in terms of the design complexity and the
absence of confirmed sample size [1,3,4]. Throughout clinical practice, healthcare profes-
sionals have been driving their efforts towards a patient-oriented profession to improve
patient adherence to medications, prognosis, and quality of life [5]. Over the years, ap-
proaches that are referred to as stated and revealed preference methods have been executed
to assess patients’ preferences in relation to drug pharmacodynamics, pharmacokinetics,
and financial characteristics [5,6]. The stated preferences method relies on what people state
while evaluating alternative hypothetical situations (hypothetical decision) [7,8]. Contrarily,
the revealed preferences method relies on the observations of the actual choices made by
people to measure preferences (actual decision) [7-9]. Since stated choice does not always
reveal the actual preference [8], behavioral scientists developed alternative techniques that
involve studying choice behavior rather than just stated choices [10]. Therefore, the applica-
tion of alternative methods in clinical practice is linked to the patients” own perspective of
selecting the best cost-effective treatment, while considering their social and psychological
situation instead of relying mostly on disease symptoms [6,11,12].
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One of the main methods of examining patients’ preferences is the CA, which was
developed to scrutinize preferences within the decision-making process [4,13]. CA is a
stated preference method that measures how respondents state that they will react in a
certain situation [14,15]. Conjoint measurement was first developed in the 1960s by the
American mathematical psychologist Duncan Luce and the statistician John Tukey [16]. In
the early 1970s, Green and Rao introduced conjoint measurement to marketing research in
order to understand and predict buyer behavior [17] and thereafter it was most widely used
in marketing research [18]. Although the CA technique was developed in the 1960s, it was
not until the 1990s that it was used to elicit patients’ views in the healthcare field [19]. Since
then, its popularity and social impact have been growing gradually through its frequent
usage in health services rating based research studies [1,3].

The term CA generally belongs to the description of the variety of quantitative methods
used to analyze preferences [19,20]. The denomination “conjoint” refers to the idea that
several factors can be “considered jointly” [21]. Therefore, CA permits people to choose
between different hypothetical products or treatments scenarios rather than evaluating
their characteristics separately. CA presents people with ideas that closely resemble the
decisions made in real life when choosing between alternatives [22]. For example, if a
patient is requested to select the preferred surgical procedure from several alternatives for
the treatment of kidney stones, they may consider a specific procedure superior to others.
CA elicits patients’ preferences for the selected surgical procedure by evaluating multiple
factors associated with each offered procedure. These factors may include adverse events,
associated benefits, recovery time, and cost.

When people are making treatment decisions, they base their choice on several charac-
teristics of this treatment. CA assumes that each one of these characteristics has a specific
importance to people and they are making trade-offs between these characteristics [4,23].
It is also suggested that people give well-ordered preferences when evaluating options
together rather than in isolation [17]. Therefore, unlike traditional questionnaires, CA poses
several hypothetical scenarios and asks patients to rate, rank, or choose their preferred
scenario [24]. Accordingly, the importance of CA is highlighted by being a multivariate tech-
nique used specifically to understand how respondents develop preferences for products
or services [25]. In most cases, individuals could make up their minds about a particular
treatment characteristic, but they might change their preference when this characteristic
is combined to form a treatment scenario. For example, a patient’s decision to choose
between different pain-relieving medications could be based on several characteristics of
these medications, which may include a pain-relieving effect, frequency of administration,
and side effects. This patient may state that she/he would like the medication that provides
maximum pain relief, is taken once a day, and has no side effects. Yet, she/he may change
their decision when the reality states that the medications with maximum benefits hold
risks of side effects and may have to be taken more than once a day. In this situation, the
patient must trade off benefits, frequency, and side effects and make some compromises.
Hence, CA suggests that presenting patients with several scenarios in a conjoint task could
resemble the decision made when selecting medication in real life.

CA methods use three main approaches and tools to elicit well-ordered preferences:
ranking, rating, or discrete choices [19]. When conducting a CA questionnaire, researchers
can either utilize a pre-developed questionnaire design or develop their own customized
one. For example, Ratcliffe and colleagues developed their conjoint questionnaire using
a computer software package to produce a fractional factorial design [26]. Others built
narratives describing different options and asked participants to rate these options [27]
or created hypothetical scenarios and asked participants to choose between them [22]. In
recent years, pre-developed designs such as adaptive conjoint analysis (ACA) or adaptive
choice-based conjoint (ACBC) by “Sawtooth software” (a provider of CA software packages)
are becoming popular [4,28,29]. These designs provide researchers with questionnaire
templates and an analysis platform. Consequently, researchers can customize the template
to suit their requirements and can build up the questionnaire using the attributes and levels
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specific to their study. Then, a built-in statistical software such as hierarchical basin (HB)
can be used to analyze the data.

2. Methods

This article aims to provide an overview of the CA method and analyze the growth
of its application over the past 70 years. It also narratively discusses the literature of the
CA method’s process and validity, its use in healthcare settings, and its strengths and
limitations.

A comprehensive literature search was conducted. Following Gasparyan and col-
leagues’ recommendations [30], PubMed (MEDLINE), EMBASE, Web of Science, and
Google Scholar were electronically searched without language or date restrictions. Key-
words related to “conjoint analysis”, “discrete choice”, “choice experiment”, “rating con-
joint”, and “ranking conjoint” were used to search the literature. Additionally, the lead
author has significant experience in the field, and the opinions expressed in this article
are also based on personal experience of writing, editing, and commenting on reviewed
articles.

The Web of Science Core Collection (WoSCC) was utilized to identify the trend of
publications and citations over the past 70 years. WoSCC is a database providing ac-
cess to billions of cited references dating back to 1900 in the areas of life sciences, social
sciences, arts, and humanities [31], and is an emerging source of citation index [32-35].
Bibliometric studies, which are used to systematize and summarize the growing body of
publications [36] and focus on a topic’s popularity at a given point in time [37], mainly
use WoSCC. Therefore, an online search was conducted utilizing all databases indexed in
the WoSCC to identify the publications and citations trend in CA. The retrieved database
was searched on the 8th of December 2021. The database was accessed through the elec-
tronic library portal of Khalifa University, United Arab Emirates. The Boolean search
query method was applied. The searching key terms covered a wide range of synonyms
which included “conjoint analysis” OR “conjoint measurement” OR “conjoint studies” OR
“conjoint choice experiment” OR “discrete choice conjoint experiment” OR “discrete choice
experiment” OR “pairwise choices” OR “Best-Worst Scaling” OR “Best Worst Scaling” OR
“MaxDiff Scaling” OR “Maximum Difference Scaling” OR “ranking conjoint” OR “rating
conjoint” OR “adaptive conjoint analysis” OR “adaptive choice based conjoint” OR “choice
based analysis” OR “full profile conjoint” OR “choice based conjoint” OR “choice set”
OR “relative preference weight” OR “hypothetical scenario” OR “stated preference”. The
search field was limited to the title, and no language or date limitations were applied.

3. Conjoint Analysis Trend over the Past 70 Years

The WoSCC search identified a total of 9614 documents related to CA, which were
published between 1950 and the 8th of December 2021. The result of the search demon-
strated a significant increase in the production and citation of published papers related to
CA over the years to reach nearly 900 documents and 20,000 citations in 2020 and 2021 (see
Figure 1). The gradual increase in citations and research production indicates the expanded
popularity of CA methods. Furthermore, it is an indication of the improvement of the
reporting of conjoint experiments that are conducted for commercial purposes. Between
1981 and 1985, it was estimated that approximately 400 commercial conjoint analysis appli-
cations were carried out each year [38]. Yet, only a few documents were published each
year during the 1980s. This indicates that the primary purpose of using CA during that
period was commercial and academic application and reporting have only become popular
during the last 20 years. Furthermore, many advances in CA methods were documented
during the 1980s and 1990s [39] along with observations of greater interest in CA usage
throughout the healthcare field during the 1990s [19].
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Figure 1. The trend of CA documents published between 1950 and 2021.

The results of the citations analysis indicated that the business and economics field
has the highest number of publications of CA. This is expected, as CA originated from
this area of research, more specifically for marketing research. It is not surprising that the
healthcare field of research was one of the top five areas publishing papers on CA topics.
This indicates the growing interest in the CA method by healthcare researchers (see Table 1).
In terms of the type of documents, the highest number of published documents were
research articles (n = 7047; 73.3%), then meeting abstracts (n = 1624; 16.9%). Furthermore,
the highest contributing countries to CA research were the USA (n = 2321; 24.1%), People’s
Republic of China (n = 1549; 16.1%), and England (n = 899; 9.4%).

Table 1. Top 10 research areas publishing CA documents.

Research Areas Number of Published Papers
Business Economics n = 3663
Computer Science n = 2652
Mathematics n = 2495
Engineering n = 2397
Healthcare Sciences Services n=1729
Psychology n=1624
Behavioral Sciences n = 1365
Environmental Sciences Ecology n=1145
Science Technology Other Topics n=787
Public Environmental Occupational Health n =629

Note: The number of published papers in Table 1 adds up to more than the total analyzed documents (n = 9614).
The reason for this is that several documents are classified by the databases under several research areas; for
example, some documents would be classified under psychology and healthcare sciences services at the same time.

4. The Conjoint Analysis Study Process

During the 1990s, the initial focus of researchers was to assess patient preferences
and satisfaction regarding the treatment outcome only [25]. This was evidenced by the
large number of health studies assessing patients’ quality-adjusted life years (QALYs) and
healthy-years equivalents [24]. By the year 2000, the use of preferences methods gradually
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increased in the healthcare setting. Ryan and Farrar aimed to familiarize and engage
patients with their treatment plan in cooperation with their physicians by allowing them to
exhibit their preferences. This not only considered patients’ treatment response but also
treatment characteristics, surgical options, as well as physicians’ care and attitude [16].
Ryan and Farrar stratified a multistep plan in order to practice a standardized CA study
and achieve a precise assessment of patients’ preferred choices through five main stages
stated as follows.

4.1. Identifying the Relevant Attributes

Attributes are known to be the factors, features, or characteristics which are believed
to influence people’s preferences for a particular product or treatment [40,41]. Identifying
attributes must be supported by evidence that suggests the potential range of preferences
and values that people may hold [42]. Attributes must also be balanced between what
is important to the respondent and what is relevant to decision-makers [42]. Selecting
and defining the attributes can be achieved through reviewing the literature, healthcare
experts’ group discussions, and interviewing individual subjects from the patients and
public involvement (PPI) groups [41]. In some cases, a predefined policy question may
be already available. Defining attributes is the most fundamental and critical aspect of
designing a good CA study [43]. Therefore, attributes must be written in terminology that
is easy for patients to understand. This was achieved when the wording and terminol-
ogy of the attributes were based on the research users’ group (RUG) recommendations
and suggestions [23]. Table 2 shows examples of different attributes for pain-relieving
medication.

Table 2. An example of attributes and levels for pain-relieving medication.

Attributes Levels
1.  Onceaday
.. . 2. Twice a day
Frequency of administration 3. Three times a day
4. When needed
¢ L 1. Prescription drug
Type of medication 2. Non-prescription drug
1.  Orally
Route of Administration 2. Injection
3. Topical
1. Relief of mild pain
Therapeutic effect 2. Relief of moderate pain
3. Relief of severe pain
1.  Low risk of stomach pain
Adverse events 2. Moderate risk of stomach pain

3. High-risk stomach pain

1.  Completely covered by the insurance
Insurance cost coverage 2. Partially covered by the insurance
3. Not covered by the insurance

4.2. Assigning Levels

In CA, each attribute is defined by a series of levels [28]. Therefore, assigning levels to
attributes will follow up from identifying attributes and is considered important. Levels
represent the different alternatives for each attribute and must be reasonable and capable of
being traded off against each other [44]. Bridges and colleagues suggested that researchers
should avoid the use of ranges to define attributes (such as a copayment from USD 5-10)
because this requires the respondent to subjectively interpret the levels, which will affect
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the results, and they should also be cautious of choosing too many levels [42]. Furthermore,
levels of unrealistic and extreme values should be avoided as they will not be acceptable to
respondents [23]. Table 2 shows examples of levels for pain-relieving medication attributes.

4.3. Choosing Scenarios

Once the attributes and levels are identified, the levels of all attributes are combined
to form all possible scenarios. CA tasks are the mechanism by which possible profiles
are presented to respondents for preference elicitation [42]. The higher the number of
attributes and levels, the higher the number of possible scenarios. Therefore, researchers
can very rarely use all produced scenarios. Instead, CA studies utilize the orthogonal
fractional factorial experimental designs to construct a set of hypothetical scenarios [45].
If the scenarios are described with respect to all of the attributes being studied, this is
referred to as a full-profile choice experiment [46]. For example, if the treatment studied
has six important attributes, a full-profile scenario would describe the treatment of all six
attributes. This means that each scenario would have all six levels; one from each attribute.
When a study includes a large number of attributes, it becomes complex for participants
to process these scenarios. Instead, the concept of partial-profile choice experiments has
been proposed to estimate preferences for a large set of attributes [47]. In the partial-profile
choice experiment, each scenario includes a subset of the total number of attributes being
studied [18,48]. All attributes are randomly rotated into the different scenarios, so across
all scenarios in the experiment, each respondent typically considers all attributes and
levels [18,48,49]. For example, if the treatment to be studied has 12 attributes, a partial
profile choice experiment describes the treatment on a few attributes in each scenario, i.e.,
each scenario would possibly have six characteristics of the treatment. The main issue with
the partial-profile choice experiment is that the data are spread quite thinly because each
task has many attribute omissions [50,51]. This task assumes that respondents can ignore
omitted attributes and base their choice solely on the partial information presented in each
task [51].

4.4. Establishing Preference

People’s preferences of the developed scenarios can be established using a rating,
ranking, or choice-based approach. The ranking approach in Table 3 asks respondents to
list the scenarios in order of preference [19], whereas the rating approach in Table 4 requests
respondents to assign a score to each scenario, e.g., 0-10 or 0-100, usually presented on a
visual analog scale [52]. Accordingly, the rating/ranking CA approach usually requires
a low cognitive load and can be easily implemented, but they are direct scaling methods
that impose the lack of clear trade-off between preferences [53]. The choice-based approach
in Table 5 asks respondents to choose their preferred scenario out of a couple or few
scenarios [54]. The choice-based approach presents multiple attributes susceptible to
simultaneous assessment [55], then allows patients to pick the best available option from a
set of scenarios which in turn permits patients to make clear trade-offs between different
levels [56]. However, with the choice-based approach, there is a lack of ability to justify the
reasons behind the choices made [57]. Rating, ranking, and choice-based CA approaches
can be presented to respondents in various ways using different techniques. So, these
conjoint methods could be designed through hard copies of pen and paper questionnaires
or via computerized software programs.
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Table 3. Examples of the ranking approach.

Each Column Represents a Medication. Please Rank These Medications from the MOST Preferred (1) to the LEAST
Preferred (3).

Attributes Medication “A” Medication “B” Medication “C”
Frequency of administration Three times a day Once a day When needed
Type of medication Prescription drug Non-prescription drug Prescription drug

Route of administration Topical Oral Injection
Therapeutic effect Relief of severe pain Relief of moderate pain Relief of moderate pain
Adverse events High-risk stomach pain Moderate risk stomach pain High-risk stomach pain
Insurance cost coverage Covered by the insurance Not covered by the insurance Partlally covered by the

insurance

Rank - - -

Table 4. Examples of the rating approach.

How Likely Are You to Take the Medication Below?
Slide the Pointer to the Position on the Scale to Indicate Your Answer. A “0” Means You Definitely Would NOT Take This
Drug and a “50” Means You Definitely Would Take This Drug.

Once a day
Non-prescription drug Oral
Relief of moderate pain
Moderate risk stomach pain
Not covered by the insurance
Definitely would NOT take Definitely would take

B0

N
-

Table 5. Examples of the choice-based approach.

Each Column Represents a Medication. Please Select the ONE Medication That You Prefer the Most.

Attributes Medication “A” Medication “B” Medication “C”
Frequency of administration Three times a day Once a day When needed
Type of medication Prescription drug Non-prescription drug Prescription drug
Route of administration Topical Oral Injection
Therapeutic effect Relief of severe pain Relief of moderate pain Relief of moderate pain
Adverse events High-risk stomach pain Moderate-risk stomach pain High-risk stomach pain
Insurance cost coverage Covered by the insurance Not covered by the insurance Partlally covered by the
insurance
C c C

In Table 5, each vertical column represents a group of characteristics specific to medi-
cation A, B, and C, while each row illustrates the levels of a particular attribute in each of
the medication scenarios. The participants are asked to select their preferred scenario and
therefore, they have to trade-off attributes and levels against each other.

4.5. Analyzing Data

In CA methods, regression techniques are used to estimate the relative importance of
the attributes and the utilities (part-worths) of the levels [19,23]. Moreover, the maximum
amount of money that the patients are willing to pay for service or treatment is known
as the willingness to pay (WTP) [44,58]. The part-worths are interval data within each
attribute that represent the utilities of the levels within that attribute. Generally, part-worths
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are scaled to an arbitrary additive, while the relative importance is percentages data that
are given to each attribute. The higher the percentage the more important is that attribute
to the respondents and the relative importance of all attributes add up to 100%.

5. Conjoint Analysis in Healthcare

Several traditional quantitative and qualitative methods have been used to study
patients’ preferences. However, these studies were limited in number [59]. These methods
have been used to accentuate patients’ preference in general but did not identify the trade-
off that patients make to one of the treatment factors against another [60]. Unlike traditional
questionnaires, the CA method can be used to study preferences [13] and quantify the
trade-off that patients do between the different treatment factors [61].

Nowadays, there has been a rapid increase in the use of CA to quantify preferences
for various healthcare services and treatment options [62]. For example, in clinics where
the majority of cases are non-urgent, CA was found to be a useful tool for allowing patients
to discuss their needs and choose medication, health service, and diagnostic tests that suit
them the most [63,64]. In turn, CA constituted a supportive tool for clinicians to better
understand patients’ preferences and individualize their treatment plans [24,65,66]. Hence,
the CA use in practice was suggested as a tool to effectively strengthen the communication
between patients and healthcare professionals and to engage both parties in the shared
decision-making process [12,62]. A scoping review of the studies using CA recommends the
use of CA to identify patient preferences for mental health services, which could improve
the quality of care and increase the acceptability and uptake of services among patients [67].

In the hospital setting, implementation of CA constituted a feasible and useful tool
in several clinical areas such as investigating hospital stakeholders” decision-making in
the adoption of evidence-based interventions [68], eliciting patients preferences regarding
diagnostics and screening [69,70], improving decision-making regarding patients’ treat-
ment [71,72], understanding patients” perceived needs and expectations [73], and deter-
mining the clinical factors that physicians prioritize regarding patients’ treatment [74].
Furthermore, the CA method was very useful during the recent pandemic, as it has been
used to understand how people prioritize when deciding whether to present to the emer-
gency department during the coronavirus disease (COVID-19) pandemic for care unrelated
to COVID-19 [75]. This understanding of patients’ priorities helps healthcare professionals
to structure an appropriate patient safety assessment which led to remarkably reduced
chances of deaths, departments’ crowdedness, and spread of infections [75]. Moreover, CA
was seen to efficiently assess the cost-effectiveness value of alternatives when patients are
requested to select their preferred treatment option taking into consideration their financial
situation [76]. Thus, CA is a practical method for generating treatments’” marketing deci-
sions in the pharmaceutical industry, which highly relies on patients’ preferences about a
specific drug.

Throughout the discussed CA-based studies, we can discern that CA is a major asset
for valuing patients” important contributions in the decision-making process by assessing
patients’ preferences in accordance with treatment selection, patient care, offered health
services, and cost comparisons. Research-based literature verified that CA can be a practical
method of estimating utility for any combination of attributes, including combinations
representing goods or services which may not currently be available [77]. Thus, when
studying patients’ preferences for treatment, CA allows patients to choose their preferred
treatment option based on the treatments’ characteristics in isolation of treatments’ names or
market brands. Therefore, the precise performance of CA can offer valuable approximation
in relation to the relative importance of different aspects of care, the trade-offs between these
aspects, as well as the total satisfaction or utility that respondents obtain from healthcare
services [19].
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6. Validity of Conjoint Analysis Data

Recently, it has been suggested that the value of CA is not only related to its elevated
frequency of implementation but also to the unique ability of this method to generate
individuals’ preferences realistically enough to match various decision-making processes
faced by individuals in the real world [78]. Assessing the validity of CA means examining
the ability of this data collection tool to accurately measure what it is supposed to mea-
sure [79,80]. There are many types of validity and some of these types may overlap, and
researchers may argue the names of different types of validity; for example, face validity is
often confused with content validity [81]. Over 20 years ago, very little was known whether
CA works in predicting significant real-world actions [82]. However, within the last couple
of decades, researchers have been studying and investigating the validity of CA. Despite
the high expansion of CA usage in market and healthcare research, CA validity studies are
still limited. A large validity study including over 2000 commercial CA research indicated
that there was no validity gain for CA over time [83]. This could be due to the variation in
the CA tools, the expansion of recruitment methods to online and social media, and the
differences in the estimation parameters used for each study. In general, the validity for all
CA tools can be measured in two ways:

1. External validity is the ability of the CA tool to predict what people would choose
in real life. This can be achieved by asking the question “did people choose what
CA predicted?”. For example, in a conjoint study estimating the market share for an
American multinational telecommunications corporation, various trial simulations
were implemented hypothesizing that several product features had to be changed
in order to attain desired sales (8% of the total market share) [56]. Four years after
launching this product, the actual share was just under 8% [56], concluding that CA
contributes towards the identification of people-desired choices and the estimation of
the actual preference behavior. Investigating external validity for CA methods is a
challenging task that requires the researcher to follow the participants to examine if
they did what the CA tool predicted in terms of buying a product, taking a treatment,
attending a particular doctor’s clinic, etc.

2. Internal consistency validity is the main validity criterion that has been studied in
recent years for strengthening the reliability and applicability of CA. To test the
internal validity, the holdouts’ choices are used [84]. The holdouts are choices that
are similar to those selected by the participants in real life but are “held out” of
the conjoint approximation by not being part of the final estimation. The internal
validity of the conjoint task is examined by comparing how well conjoint utilities
predict choices from the holdout tasks. Therefore, the holdout tasks are not used
in the estimation of part-worths, but they are presumed to represent respondent
choices in the real world [85]. In a review evaluating CA as a method of estimating
consumers’ preferences, Green and Srinivasan reported that several studies have
demonstrated the consistency of conjoint models in terms of reproducing current
market conditions [39]. Furthermore, a study offering four topical antibiotics to treat
acne confirmed CA consistency and validity when patients” preferences assessment,
the simulated product rankings, and the results of the traditional questionnaire were
matched [86].

Generally, as the use of CA in the healthcare setting increased, some validity studies
were performed to approach more patients’ preferences and expectations. These were not
focused only on the patients’ benefit-risk trade-offs, but also on evaluating the patients’
WTP for treatments or services [55].

7. Strengths and Limitations of Conjoint Analysis

Over the years, CA design enabled researchers to elicit and quantify patients’ pref-
erences for treatments and services using a smaller number of scenarios extracted from a
larger pool of choices [1,19,72,87-89]. CA is well known for providing easy experimentation
for aspects such as price and features before launching a new product, treatment, or health



J. Pers. Med. 2022, 12, 274

10 of 14

service [90]. It is suggested that when people are deciding between multi-attributes alterna-
tives, they apply an unconscious scoring mechanism or system of their preference weight;
CA is capable of uncovering this system [18]. This is achieved by providing respondents
with the opportunity to make trade-offs between the specific features of competing items
to reach final realistic decisions [18,91]. These trade-offs are based on the value that people
place on each attribute.

Some of the limitations of the CA methods are due to the lack of validated quality
assessment tools for CA studies and lack of consensus on appropriate sample sizes [1,3,4].
Furthermore, one of the inherent limitations of CA is that respondents are evaluating
hypothetical scenarios, which might be different from what they do in real life [59]. It is
suggested that the CA questionnaire fatigues respondents as it takes more time to complete
than traditional questionnaires and it requires more focus and concentration [92]. It is also
suggested that many patients are not well exposed to research surveys [57,93]. Therefore,
reconsidering the number of questions and alternatives presented to participants during
data collection is vital to avoid unnecessary respondents’ fatigue [1,4].

8. Strengths and Limitations of This Study

To the best of our knowledge, this is the first article to report the trend of CA publica-
tions and citations over the past 70 years and the increase in its popularity based on the
amount of published literature. This article takes a well-defined, rich, and clear approach
to the discussion of CA. It provides a summary of the very large and wealthy literature
describing CA methods. The narrative nature of this article is based on a comprehensive
search of the literature and utilized several databases. However, the narrative nature of
the discussion could be subjective and open to different interpretations. Therefore, we rec-
ommend that the results of this article must be interpreted in line with its limitations. The
results in relation to the CA trend over the past 70 years are not based on a comprehensive
bibliometric analysis in terms of visualization. Nonetheless, it is based on a comprehensive
search of WoSCC databases to identify the growth in CA publications.

9. Conclusions

The popularity of CA in healthcare has been increasing and its use in this setting
is gradually competing with its use in business and marketing research. CA is a useful
method for eliciting patients’ preferences and WTP. However, there are some limitations
in the available CA literature, specifically regarding the appropriate sample size, quality
assessment tool, and the validity of CA. This highlights the need for researchers from
different fields that use CA methods to come together and develop tools to address these
limitations.

Author Contributions: Conceptualization, B.A.-O.; methodology, B.A.-O.; software, B.A.-O.; valida-
tion, B.A.-O., J.E and M.E,; formal analysis, B.A.-O.; investigation, B.A.-O., J.F. and M.E.; resources,
B.A.-O,, J.F. and M.E,; data curation, B.A.-O.; writing—original draft preparation, B.A.-O., ].E. and
M.E,; writing—review and editing, B.A.-O., ].F. and M.E,; visualization, B.A.-O.; supervision, B.A.-O.;
project administration, B.A.-O., J.E. and M.E. All authors have read and agreed to the published
version of the manuscript.

Funding: Khalifa University of Science, Technology, and Research, Fund number: 8474000267 /FSU-
2020-32.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Acknowledgments: The authors would like to thank Khalifa University of Science, Technology, and
Research for funding and supporting this project.

Conflicts of Interest: The authors declare no conflict of interest.



J. Pers. Med. 2022, 12, 274 11 of 14

References

1.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

Marshall, D.; Bridges, J.FE.P.; Hauber, B.; Cameron, R.; Donnalley, L.; Fyie, K.; Johnson, ER. Conjoint Analysis Applications in
Health—How are Studies being Designed and Reported? An Update on Current Practice in the Published Literature between
2005 and 2008. Patient 2010, 3, 249-256. [CrossRef] [PubMed]

Taylor, W.J. Pros and cons of conjoint analysis of discrete choice experiments to define classification and response criteria in
rheumatology. Curr. Opin. Rheumatol. 2016, 28, 117-121. [CrossRef] [PubMed]

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

Al-Omari, B.; McMeekin, P.; Bate, A. Systematic review of studies using conjoint analysis techniques to investigate patients’
preferences regarding osteoarthritis treatment. Patient Prefer. Adherence 2021, 15, 197-211. [CrossRef]

Soekhai, V.; Whichello, C.; Levitan, B.; Veldwijk, ].; Pinto, C.A.; Donkers, B.; Huys, L.; van Overbeeke, E.; Juhaeri, J.; de Bekker-
Grob, E.W. Methods for exploring and eliciting patient preferences in the medical product lifecycle: A literature review. Drug
Discov. Today 2019, 24, 1324-1331. [CrossRef]

Bridges, J.E.P. Stated preference methods in health care evaluation: An emerging methodological paradigm in health economics.
Appl. Health Econ. Health Policy 2003, 2, 213-224. [PubMed]

Mark, T.L.; Swait, J. Using stated preference and revealed preference modeling to evaluate prescribing decisions. Health Econ.
2004, 13, 563-573. [CrossRef]

de Corte, K.; Cairns, J.; Grieve, R. Stated versus revealed preferences: An approach to reduce bias. Health Econ. 2021, 30, 1095-1123.
[CrossRef]

Ghijben, P;; Gu, Y.; Lancsar, E.; Zavarsek, S. Revealed and stated preferences of decision makers for priority setting in health
technology assessment: A systematic review. Pharmacoeconomics 2018, 36, 323-340. [CrossRef]

Caruso, E.M.; Rahnev, D.A.; Banaji, M.R. Using conjoint analysis to detect discrimination: Revealing covert preferences from
overt choices. Soc. Cogn. 2009, 27, 128-137. [CrossRef]

de Bekker-Grob, E.W.; Berlin, C.; Levitan, B.; Raza, K.; Christoforidi, K.; Cleemput, I.; Pelouchova, J.; Enzmann, H.; Cook, N.;
Hansson, M.G. Giving patients’ preferences a voice in medical treatment life cycle: The prefer public—private project. Patient 2017,
10, 263-266. [CrossRef] [PubMed]

Al-Omari, B. The shared decision for osteoarthritis treatments. OPROJ 2019, 5, 542-545. [CrossRef]

Wong, D.W.; Chan, E; Da Silva Cardoso, E.; Lam, C.S.; Miller, S.M. Rehabilitation Counseling Students” Attitudes toward People
with Disabilities in Three Social Contexts. Rehabil. Couns. Bull. 2004, 47, 194-204. [CrossRef]

Alriksson, S.; Oberg, T. Conjoint analysis for environmental evaluation—a review of methods and applications. Environ. Sci. Pollut.
Res. Int. 2008, 15, 244-257. [CrossRef] [PubMed]

Ben-Akiva, M.; McFadden, D.; Train, K. Foundations of Stated Preference Elicitation: Consumer Behavior and Choice-based
Conjoint Analysis. FNT Econom. 2019, 10, 1-144. [CrossRef]

Luce, R.D.; Tukey, ].W. Simultaneous conjoint measurement: A new type of fundamental measurement. J. Math. Psychol. 1964, 1,
1-27. [CrossRef]

Green, PE.; Rao, V.R. Conjoint Measurement for Quantifying Judgmental Data. ]. Mark. Res. 1971, 8, 355. [CrossRef]

Orme, B.K. Getting Started with Conjoint Analysis: Strategies for Product Design and Pricing Research, 2nd ed.; Research Publishers,
LLC: Madison, WI, USA, 2009; p. 228, ISBN 9780972729772.

Ryan, M.; Farrar, S. Using conjoint analysis to elicit preferences for health care. BM] 2000, 320, 1530-1533. [CrossRef] [PubMed]
Ryan, M.; Gerard, K. Using discrete choice experiments to value health care programmes: Current practice and future research
reflections. Appl. Health Econ. Health Policy 2003, 2, 55-64. [PubMed]

Johnson, R.M. Trade-Off Analysis of Consumer Values. |. Mark. Res. 1974, 11, 121-127. [CrossRef]

Byrne, M.M.; Souchek, J.; Richardson, M.; Suarez-Almazor, M. Racial/ethnic differences in preferences for total knee replacement
surgery. J. Clin. Epidemiol. 2006, 59, 1078-1086. [CrossRef]

Al-Omari, B.; Sim, ].; Croft, P; Frisher, M. Generating Individual Patient Preferences for the Treatment of Osteoarthritis Using
Adaptive Choice-Based Conjoint (ACBC) Analysis. Rheumatol. Ther. 2017, 4, 167-182. [CrossRef] [PubMed]

Al-Omari, B.; McMeekin, P. Patients’ Preferences Regarding Osteoarthritis Medications: An Adaptive Choice-Based Conjoint
Analysis Study. Patient Prefer. Adherence 2020, 14, 2501-2515. [CrossRef] [PubMed]

Hair, J.E, Jr.; Black, W.C.; Babin, B.J.; Anderson, R.E. Multivariate Data Analysis, 7th ed.; Pearson Education Ltd: Harlow, UK, 2014;
ISBN 978-1-292-02190-4.

Ratcliffe, J.; Buxton, M.; McGarry, T.; Sheldon, R.; Chancellor, J. Patients’ preferences for characteristics associated with treatments
for osteoarthritis. Rheumatology 2004, 43, 337-345. [CrossRef] [PubMed]

Chang, J.; Kauf, T.L.; Mahajan, S.; Jordan, ].M.; Kraus, V.B.; Vail, T.P; Reed, S.D.; Omar, M.A; Kahler, K.H.; Schulman, K.A. Impact
of disease severity and gastrointestinal side effects on the health state preferences of patients with osteoarthritis. Arthritis Rheum.
2005, 52, 2366-2375. [CrossRef]

Cunningham, C.E.; Deal, K.; Chen, Y. Adaptive choice-based conjoint analysis: A new patient-centered approach to the assessment
of health service preferences. Patient 2010, 3, 257-273. [CrossRef]

Fraenkel, L.; Fried, T. If You Want Patients with Knee Osteoarthritis (OA) to Exercise: Tell them about NSAIDS. Patient 2008, 1,
21-26. [CrossRef] [PubMed]


http://doi.org/10.2165/11539650-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/22273432
http://doi.org/10.1097/BOR.0000000000000259
http://www.ncbi.nlm.nih.gov/pubmed/26780423
http://doi.org/10.1002/hec.742
http://www.ncbi.nlm.nih.gov/pubmed/12759917
http://doi.org/10.2147/PPA.S287322
http://doi.org/10.1016/j.drudis.2019.05.001
http://www.ncbi.nlm.nih.gov/pubmed/15119540
http://doi.org/10.1002/hec.845
http://doi.org/10.1002/hec.4246
http://doi.org/10.1007/s40273-017-0586-1
http://doi.org/10.1521/soco.2009.27.1.128
http://doi.org/10.1007/s40271-017-0222-3
http://www.ncbi.nlm.nih.gov/pubmed/28247251
http://doi.org/10.31031/OPROJ.2019.05.000625
http://doi.org/10.1177/00343552040470040101
http://doi.org/10.1065/espr2008.02.479
http://www.ncbi.nlm.nih.gov/pubmed/18504844
http://doi.org/10.1561/0800000036
http://doi.org/10.1016/0022-2496(64)90015-X
http://doi.org/10.2307/3149575
http://doi.org/10.1136/bmj.320.7248.1530
http://www.ncbi.nlm.nih.gov/pubmed/10834905
http://www.ncbi.nlm.nih.gov/pubmed/14619274
http://doi.org/10.1177/002224377401100201
http://doi.org/10.1016/j.jclinepi.2006.01.010
http://doi.org/10.1007/s40744-017-0056-4
http://www.ncbi.nlm.nih.gov/pubmed/28255898
http://doi.org/10.2147/PPA.S283922
http://www.ncbi.nlm.nih.gov/pubmed/33376311
http://doi.org/10.1093/rheumatology/keh038
http://www.ncbi.nlm.nih.gov/pubmed/14585925
http://doi.org/10.1002/art.21227
http://doi.org/10.2165/11537870-000000000-00000
http://doi.org/10.2165/01312067-200801010-00005
http://www.ncbi.nlm.nih.gov/pubmed/19890484

J. Pers. Med. 2022, 12, 274 12 of 14

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Gasparyan, A.Y.; Ayvazyan, L.; Blackmore, H.; Kitas, G.D. Writing a narrative biomedical review: Considerations for authors,
peer reviewers, and editors. Rheumatol. Int. 2011, 31, 1409-1417. [CrossRef]

Clarivate Web of Science. Emerging Sources Citation Index. Available online: https://clarivate.com/webofsciencegroup/
solutions/webofscience-esci/ (accessed on 21 January 2022).

NIH Library. Bibliometric Analysis: Using Web of Science and Scopus. Available online: https://www.nihlibrary.nih.gov/
training /bibliometric-analysis-using-web-science-and-scopus (accessed on 21 January 2022).

Butt, N.S.; Malik, A.A.; Shahbaz, M.Q. Bibliometric analysis of statistics journals indexed in web of science under emerging
source citation index. SAGE Open 2021, 11, 215824402098887. [CrossRef]

Donthu, N.; Kumar, S.; Mukherjee, D.; Pandey, N.; Lim, W.M. How to conduct a bibliometric analysis: An overview and
guidelines. J. Bus. Res. 2021, 133, 285-296. [CrossRef]

Ahmad, T,; Imran, M.; Ahmad, K.; Khan, M.; Baig, M.; Al-Rifai, R.H.; Al-Omari, B. A bibliometric analysis and global trends in
fascioliasis research: A neglected tropical disease. Animals 2021, 11, 3385. [CrossRef] [PubMed]

Caputo, A.; Kargina, M. A user-friendly method to merge Scopus and Web of Science data during bibliometric analysis. . Market.
Anal. 2021, 39, 1-7. [CrossRef]

Linnenluecke, M.K.; Marrone, M.; Singh, A K. Conducting systematic literature reviews and bibliometric analyses. Aust. |. Manag.
2019, 45, 175-194. [CrossRef]

Wittink, D.R.; Cattin, P. Commercial use of conjoint analysis: An update. J. Mark. 1989, 53, 91. [CrossRef]

Green, PE.; Srinivasan, V. Conjoint Analysis in Marketing: New Developments with Implications for Research and Practice. J.
Mark. 1990, 54, 3. [CrossRef]

Srivastava, V.; Pandey, N.; Reich, M.R. Identifying product attributes through conjoint analysis with special reference to Color
Doppler. |. Med. Market. 2009, 9, 319-328. [CrossRef]

Al-Omari, B.; Sim, J.; Croft, P; Frisher, M. Patient preferences for the pharmacological treatment of osteoarthritis: A feasibility
study using adaptive choice-based conjoint analysis (acbca). Eur. J. Pers. Cent. Healthc. 2015, 3, 253. [CrossRef]

Bridges, J.F.P; Hauber, A.B.; Marshall, D.; Lloyd, A.; Prosser, L.A.; Regier, D.A.; Johnson, F.R.; Mauskopf, J. Conjoint analysis
applications in health—A checklist: A report of the ISPOR Good Research Practices for Conjoint Analysis Task Force. Value Health
2011, 14, 403-413. [CrossRef]

Orme, B. Sawtooth Software Formulating Attributes and Levels in Conjoint Analysis. Available online: https://sawtoothsoftware.
com/resources/technical-papers/formulating-attributes-and-levels-in-conjoint-analysis (accessed on 11 November 2020).
Ryan, M. A role for conjoint analysis in technology assessment in health care? Int. J. Technol. Assess. Health Care 1999, 15, 443457 .
[CrossRef]

Steckel, ].H.; DeSarbo, W.S.; Mahajan, V. On the creation of acceptable conjoint analysis experimental designs. Decis. Sci. 1991, 22,
435-442. [CrossRef]

Sawtooth Software CBC Technical Paper. 2017. Available online: https:/ /sawtoothsoftware.com/resources/technical-papers/
cbe-technical-paper (accessed on 15 December 2021).

Chrzan, K. Using partial profile choice experiments to handle large numbers of attributes. Int. J. Market. Res. 2010, 52, 827-840.
[CrossRef]

Kessels, R.; Jones, B.; Goos, P. Bayesian optimal designs for discrete choice experiments with partial profiles. J. Choice Model. 2011,
4,52-74. [CrossRef]

Kessels, R.; Jones, B.; Goos, P. An improved two-stage variance balance approach for constructing partial profile designs for
discrete choice experiments. Appl. Stoch. Models Bus. Ind. 2015, 31, 626-648. [CrossRef]

Luyten, J.; Kessels, R.; Goos, P.; Beutels, P. Public preferences for prioritizing preventive and curative health care interventions: A
discrete choice experiment. Value Health 2015, 18, 224-233. [CrossRef] [PubMed]

Orme, B.K. Which Conjoint Method Should I Use? Available online: https://sawtoothsoftware.com/resources/technical-papers/
which-conjoint-method-should-i-use (accessed on 7 January 2021).

Harwood, R.H.; Rogers, A.; Dickinson, E.; Ebrahim, S. Measuring handicap: The London Handicap Scale, a new outcome measure
for chronic disease. Qual. Health Care 1994, 3, 11-16. [CrossRef] [PubMed]

van Til, J.A ; ljzerman, M.J. Why should regulators consider using patient preferences in benefit-risk assessment? Pharmacoeco-
nomics 2014, 32, 1-4. [CrossRef]

Farber, S.; Griner, B. Using conjoint analysis to value ecosystem change. Environ. Sci. Technol. 2000, 34, 1407-1412. [CrossRef]
Chachoua, L.; Dabbous, M.; Francgois, C.; Dussart, C.; Aballéa, S.; Toumi, M. Use of Patient Preference Information in Benefit-Risk
Assessment, Health Technology Assessment, and Pricing and Reimbursement Decisions: A Systematic Literature Review of
Attempts and Initiatives. Front. Med. 2020, 7, 543046. [CrossRef]

Benbenisty, R.L. Attitude research, conjoint analysis guided Ma Bell’s entry into data terminal market. Mark. News 1983, 13, 12.
Lysaght, T.; Ballantyne, A.; Toh, H.J.; Lau, A.; Ong, S.; Schaefer, O.; Shiraishi, M.; van den Boom, W.; Xafis, V.; Tai, E.S. Trust and
Trade-Offs in Sharing Data for Precision Medicine: A National Survey of Singapore. J. Pers. Med. 2021, 11, 921. [CrossRef]
Ryan, M.; Ratcliffe, J.; Tucker, J. Using willingness to pay to value alternative models of antenatal care. Soc. Sci. Med. 1997, 44,
371-380. [CrossRef]

Laba, T.-L.; Brien, J.; Fransen, M.; Jan, S. Patient preferences for adherence to treatment for osteoarthritis: The MEdication
Decisions in Osteoarthritis Study (MEDOS). BMC Musculoskelet. Disord. 2013, 14, 160. [CrossRef] [PubMed]


http://doi.org/10.1007/s00296-011-1999-3
https://clarivate.com/webofsciencegroup/solutions/webofscience-esci/
https://clarivate.com/webofsciencegroup/solutions/webofscience-esci/
https://www.nihlibrary.nih.gov/training/bibliometric-analysis-using-web-science-and-scopus
https://www.nihlibrary.nih.gov/training/bibliometric-analysis-using-web-science-and-scopus
http://doi.org/10.1177/2158244020988870
http://doi.org/10.1016/j.jbusres.2021.04.070
http://doi.org/10.3390/ani11123385
http://www.ncbi.nlm.nih.gov/pubmed/34944162
http://doi.org/10.1057/s41270-021-00142-7
http://doi.org/10.1177/0312896219877678
http://doi.org/10.1177/002224298905300310
http://doi.org/10.1177/002224299005400402
http://doi.org/10.1057/jmm.2009.35
http://doi.org/10.5750/ejpch.v3i2.975
http://doi.org/10.1016/j.jval.2010.11.013
https://sawtoothsoftware.com/resources/technical-papers/formulating-attributes-and-levels-in-conjoint-analysis
https://sawtoothsoftware.com/resources/technical-papers/formulating-attributes-and-levels-in-conjoint-analysis
http://doi.org/10.1017/S0266462399315312
http://doi.org/10.1111/j.1540-5915.1991.tb00357.x
https://sawtoothsoftware.com/resources/technical-papers/cbc-technical-paper
https://sawtoothsoftware.com/resources/technical-papers/cbc-technical-paper
http://doi.org/10.2501/S1470785310201673
http://doi.org/10.1016/S1755-5345(13)70042-3
http://doi.org/10.1002/asmb.2065
http://doi.org/10.1016/j.jval.2014.12.007
http://www.ncbi.nlm.nih.gov/pubmed/25773558
https://sawtoothsoftware.com/resources/technical-papers/which-conjoint-method-should-i-use
https://sawtoothsoftware.com/resources/technical-papers/which-conjoint-method-should-i-use
http://doi.org/10.1136/qshc.3.1.11
http://www.ncbi.nlm.nih.gov/pubmed/10171955
http://doi.org/10.1007/s40273-013-0118-6
http://doi.org/10.1021/es990727r
http://doi.org/10.3389/fmed.2020.543046
http://doi.org/10.3390/jpm11090921
http://doi.org/10.1016/S0277-9536(96)00154-2
http://doi.org/10.1186/1471-2474-14-160
http://www.ncbi.nlm.nih.gov/pubmed/23647688

J. Pers. Med. 2022, 12, 274 13 of 14

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.
80.

81.

82.

83.

Hauber, A.B.; Arden, N.K.; Mohamed, A F; Johnson, ER.; Peloso, PM.; Watson, D.J.; Mavros, P.; Gammaitoni, A.; Sen, S.S.; Taylor,
S.D. A discrete-choice experiment of United Kingdom patients” willingness to risk adverse events for improved function and
pain control in osteoarthritis. Osteoarthr. Cartil. 2013, 21, 289-297. [CrossRef]

Lamiraud, K.; Geoffard, P.-Y. Therapeutic non-adherence: A rational behavior revealing patient preferences? Health Econ. 2007,
16, 1185-1204. [CrossRef] [PubMed]

Al-Omari, B. Patient preferences for the pharmacological treatment of osteoarthritis using adaptive choice-based conjoint (ACBC)
analysis: A pilot study. Eur. ]. Pers. Cent. Healthc. 2017, 5, 220. [CrossRef]

Tiinneflen, M.; Hiligsmann, M.; Stock, S.; Vennedey, V. Patients’” preferences for the treatment of anxiety and depressive disorders:
A systematic review of discrete choice experiments. |. Med. Econ. 2020, 23, 546-556. [CrossRef] [PubMed]

Arroyo, R.; Sempere, A.P.; Ruiz-Beato, E.; Prefasi, D.; Carrefio, A.; Roset, M.; Maurino, J. Conjoint analysis to understand
preferences of patients with multiple sclerosis for disease-modifying therapy attributes in Spain: A cross-sectional observational
study. BM] Open 2017, 7, €014433. [CrossRef]

Davidson, B.A.; Ehrisman, J.; Reed, S.D.; Yang, J.-C.; Buchanan, A.; Havrilesky, L.]J. Preferences of women with epithelial ovarian
cancer for aspects of genetic testing. Gynecol. Oncol. Res. Pract. 2019, 6, 1. [CrossRef]

Mahanova, T.; Tkachenko, N. Conjoint analysis to understand preferences of contraceptives among women of reproductive age
in Ukraine. PHAR 2021, 68, 291-299. [CrossRef]

Larsen, A.; Tele, A.; Kumar, M. Mental health service preferences of patients and providers: A scoping review of conjoint analysis
and discrete choice experiments from global public health literature over the last 20 years (1999-2019). BMC Health Serv. Res.
2021, 21, 589. [CrossRef]

Lin, C; Li, L.; Lee, S.-J.; Chen, L.; Pan, Y.; Guan, J. Using Conjoint Analysis to Investigate Hospital Directors’ Preference in
Adoption of an Evidence-based Intervention. Int. J. Healthc. Manag. 2021, 14, 328-334. [CrossRef]

Ghanouni, A.; Smith, S.G.; Halligan, S.; Plumb, A.; Boone, D.; Yao, G.L.; Zhu, S; Lilford, R.; Wardle, J.; von Wagner, C. Public
preferences for colorectal cancer screening tests: A review of conjoint analysis studies. Expert Rev. Med. Devices 2013, 10, 489-499.
[CrossRef] [PubMed]

Byrne, M.M,; Thurer, R.J.; Studts, ].L. Individual decision making about lung cancer screening: A conjoint analysis of perspectives
among a high-risk national sample. Cancer Med. 2019, 8, 5779-5786. [CrossRef] [PubMed]

Joo, W.; Almario, C.V,; Ishimori, M.; Park, Y.; Jusufagic, A.; Noah, B.; Gensler, L.S.; Venuturupalli, R.S.; Kay, J.; Weisman, M.H.;
et al. Examining Treatment Decision-Making Among Patients With Axial Spondyloarthritis: Insights From a Conjoint Analysis
Survey. ACR Open Rheumatol. 2020, 2, 391-400. [CrossRef] [PubMed]

Hiligsmann, M.; Pinto, D.; Dennison, E.; Al-Daghri, N.; Beaudart, C.; Branco, J.; Bruyere, O.; Conaghan, P.G.; Cooper, C.;
Herrero-Beaumont, G.; et al. Patients” preferences for osteoarthritis treatment: The value of stated-preference studies. Aging Clin.
Exp. Res. 2019, 31, 1-3. [CrossRef] [PubMed]

Lammers, A.E.; Helm, P.C.; Bauer, UM.; van Huelsen, A.-K,; Schneider, H.; Baumgartner, H.; Diller, G.-P. Optimizing Care for
Adults with Congenital Heart Disease: Results of a Conjoint Analysis Based on a Nationwide Sample of Patients Included in the
German National Register. J. Clin. Med. 2021, 10, 3483. [CrossRef] [PubMed]

Liberman, A.L.; Pinto, D.; Rostanski, S.K.; Labovitz, D.L.; Naidech, A.M.; Prabhakaran, S. Clinical Decision-Making for Thrombol-
ysis of Acute Minor Stroke Using Adaptive Conjoint Analysis. Neurohospitalist 2019, 9, 9-14. [CrossRef]

Gale, R; Eberlein, S.; Fuller, G.; Khalil, C.; Almario, C.V.; Spiegel, B.M.R. Public Perspectives on Decisions About Emergency Care
Seeking for Care Unrelated to COVID-19 During the COVID-19 Pandemic. JAMA Netw. Open 2021, 4, e2120940. [CrossRef]
Hosogaya, N.; Takazono, T.; Yokomasu, A.; Hiroi, S.; Ikeoka, H.; Iwasaki, K.; Takeshima, T.; Mukae, H. Estimation of the value of
convenience in taking influenza antivirals in Japanese adult patients between baloxavir marboxil and neuraminidase inhibitors
using a conjoint analysis. . Med. Econ. 2021, 24, 244-254. [CrossRef]

Bhagat, D.; Kirby, B.; Bhatt, H.; Jager, R.; George, M.; Sheth, V. Patient Preferences Associated with Anti-Vascular Endothelial
Growth Factor Therapies for Neovascular Age-Related Macular Degeneration and Diabetic Macular Edema. Clin. Ophthalmol.
2020, 14, 2975-2982. [CrossRef]

de la Cuesta, B.; Egami, N.; Imai, K. Improving the external validity of conjoint analysis: The essential role of profile distribution.
Political Anal. 2021, 30, 19-45. [CrossRef]

Heale, R.; Twycross, A. Validity and reliability in quantitative studies. Evid. Based Nurs. 2015, 18, 66—-67. [CrossRef] [PubMed]
Moule, P; Aveyard, H.; Goodman, M. Nursing Research: An Introduction, 3rd ed.; SAGE Publications Ltd: London, UK, 2016; ISBN
9781473998476.

Bowling, A. Research Methods in Health: Investigating Health and Health Services (UK Higher Education OUP Humanities & Social
Sciences Health), 4th ed.; Open University Press: Maidenhead, UK, 2014; ISBN 978-0335262748.

Orme, B.K. Assessing the Validity of Conjoint Analysis. In Sawtooth Software Conference Proceedings; Sawtooth Software, Inc.:
Sequim, WA, USA, 1997; pp. 209-226. Available online: https://sawtoothsoftware.com/resources/technical-papers/assessing-
the-validity-of-conjoint-analysis-continued (accessed on 22 January 2022).

Selka, S.; Baier, D.; Kurz, P. The validity of conjoint analysis: An investigation of commercial studies over time. In Data Analysis,
Machine Learning and Knowledge Discovery; Spiliopoulou, M., Schmidt-Thieme, L., Janning, R., Eds.; Studies in classification, data
analysis, and knowledge organization; Springer International Publishing: Cham, Switzerland, 2014; pp. 227-234, ISBN 978-3-319-
01594-1.


http://doi.org/10.1016/j.joca.2012.11.007
http://doi.org/10.1002/hec.1214
http://www.ncbi.nlm.nih.gov/pubmed/17304501
http://doi.org/10.5750/ejpch.v5i2.1293
http://doi.org/10.1080/13696998.2020.1725022
http://www.ncbi.nlm.nih.gov/pubmed/32011209
http://doi.org/10.1136/bmjopen-2016-014433
http://doi.org/10.1186/s40661-019-0066-8
http://doi.org/10.3897/pharmacia.68.e62794
http://doi.org/10.1186/s12913-021-06499-w
http://doi.org/10.1080/20479700.2019.1645925
http://doi.org/10.1586/17434440.2013.811867
http://www.ncbi.nlm.nih.gov/pubmed/23895076
http://doi.org/10.1002/cam4.2445
http://www.ncbi.nlm.nih.gov/pubmed/31385463
http://doi.org/10.1002/acr2.11151
http://www.ncbi.nlm.nih.gov/pubmed/32519467
http://doi.org/10.1007/s40520-018-1098-3
http://www.ncbi.nlm.nih.gov/pubmed/30607878
http://doi.org/10.3390/jcm10163483
http://www.ncbi.nlm.nih.gov/pubmed/34441779
http://doi.org/10.1177/1941874418799563
http://doi.org/10.1001/jamanetworkopen.2021.20940
http://doi.org/10.1080/13696998.2021.1877150
http://doi.org/10.2147/OPTH.S273564
http://doi.org/10.1017/pan.2020.40
http://doi.org/10.1136/eb-2015-102129
http://www.ncbi.nlm.nih.gov/pubmed/25979629
https://sawtoothsoftware.com/resources/technical-papers/assessing-the-validity-of-conjoint-analysis-continued
https://sawtoothsoftware.com/resources/technical-papers/assessing-the-validity-of-conjoint-analysis-continued

J. Pers. Med. 2022, 12, 274 14 of 14

84.
85.

86.

87.

88.

89.

90.

91.

92.

93.

Melles, T. Validity and Reliability of Online Conjoint Analysis; Sawtooth Software: Sequim, WA, USA, 2000.

Orme, B.K.; Alpert, M.I; Christensen, E. Assessing the Validity of Conjoint Analysis. Available online: https://sawtoothsoftware.
com/uploads/sawtoothsoftware/originals /Oeca6196-1f27-401f-b515-c1eb63a0bc98.pdf (accessed on 19 March 2021).

Kellett, N.; West, F.; Finlay, A.Y. Conjoint analysis: A novel, rigorous tool for determining patient preferences for topical antibiotic
treatment for acne. A randomised controlled trial. Br. J. Dermatol. 2006, 154, 524-532. [CrossRef]

Lancsar, E.; Louviere, ]. Conducting discrete choice experiments to inform healthcare decision making: A user’s guide. Pharma-
coeconomics 2008, 26, 661-677. [CrossRef] [PubMed]

Viney, R.; Lancsar, E.; Louviere, ]. Discrete choice experiments to measure consumer preferences for health and healthcare. Expert
Rev. Pharmacoecon. Outcomes Res. 2002, 2, 319-326. [CrossRef]

Hensher, D.A.; Rose, ] M.; Greene, W.H. Applied Choice Analysis: A Primer; Cambridge University Press: Cambridge, UK, 2005;
ISBN 9780511610356.

Webb, E.].D.; Meads, D.; Eskyte, I.; King, N.; Dracup, N.; Chataway, J.; Ford, H.L.; Marti, J.; Pavitt, S.H.; Schmierer, K; et al. A
Systematic Review of Discrete-Choice Experiments and Conjoint Analysis Studies in People with Multiple Sclerosis. Patient 2018,
11, 391-402. [CrossRef] [PubMed]

Fraenkel, L.; Nowell, W.B.; Michel, G.; Wiedmeyer, C. Preference phenotypes to facilitate shared decision-making in rheumatoid
arthritis. Ann. Rheum. Dis. 2018, 77, 678-683. [CrossRef]

Maciej, O.; Arentze, T.; Borgers, A.; Timmermans, H. The effects of pre-experimental training on the validity and reliability of
conjoint analysis: The case of housing preference. . Land Use Sci. 2013, 8, 224-233. [CrossRef]

Roy, A.N.; Madhavan, S.S.; Lloyd, A. A Discrete Choice Experiment to Elicit Patient Willingness to Pay for Attributes of
Treatment-Induced Symptom Relief in Comorbid Insomnia. Manag. Care 2015, 24, 42-48.


https://sawtoothsoftware.com/uploads/sawtoothsoftware/originals/0eca6196-1f27-401f-b515-c1eb63a0bc98.pdf
https://sawtoothsoftware.com/uploads/sawtoothsoftware/originals/0eca6196-1f27-401f-b515-c1eb63a0bc98.pdf
http://doi.org/10.1111/j.1365-2133.2005.07047.x
http://doi.org/10.2165/00019053-200826080-00004
http://www.ncbi.nlm.nih.gov/pubmed/18620460
http://doi.org/10.1586/14737167.2.4.319
http://doi.org/10.1007/s40271-017-0296-y
http://www.ncbi.nlm.nih.gov/pubmed/29313265
http://doi.org/10.1136/annrheumdis-2017-212407
http://doi.org/10.1080/1747423X.2012.664176

	Introduction 
	Methods 
	Conjoint Analysis Trend over the Past 70 Years 
	The Conjoint Analysis Study Process 
	Identifying the Relevant Attributes 
	Assigning Levels 
	Choosing Scenarios 
	Establishing Preference 
	Analyzing Data 

	Conjoint Analysis in Healthcare 
	Validity of Conjoint Analysis Data 
	Strengths and Limitations of Conjoint Analysis 
	Strengths and Limitations of This Study 
	Conclusions 
	References

