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Abstract 

 

Objectives. In recent years, there has been a growing interest in the development and 
application of discrete choice experiments (DCEs) within health economics. Even 
though the literature include several reviews of the methodology associated with 
conducting DCEs and analysing the resultant choice data, a detailed classification of 
the areas covered by DCEs is lacking. The aim of this paper is to provide, after a brief 
description of the most important phases of a DCE, a comprehensive categorization of 
the various areas in which DCEs in health care have been performed.  

Methods. A systematic literature review was conducted to identify published studies 
using stated preferences DCEs within a health context between January 1990 and May 
2011.  

Results. 256 DCEs were included in the review. Compared to the 1990-2000 period, 
the number of DCEs has increased quickly, with experiments carried out in 30 different 
countries. A growing number of studies primarily investigated patients’ preferences 
during the years, collecting a greater number of responses in comparison to the 
baseline period. A significant proportion of publications estimated the benefits of health 
care services, like specialistic surgical and medical services, generic medical services, 
services for chronics and elderly people, maternity and childbirth services and 
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diagnostic facilities. Nevertheless, DCEs has also been used to value health outcomes, 
examine preferences for pharmaceutical products, investigate labour-market choices 
as well as healthcare systems characteristics and health policies. 

Conclusions. This paper adds to the body of literature reviewing the growing stock of 
published DCEs in health economics, providing a new detailed taxonomy of the various 
areas in which such experiments have been applied. Together with the methodological 
refinements, future research should continue to explore new contexts of analysis. 
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1. Introduction	
In recent years, there has been a growing interest in the development and application 
of discrete choice experiments (DCEs) within health economics shown by the explosion 
of the literature applying this technique (Ryan et al., 2008). DCEs involve generation 
and analysis of choice data, and creation of hypothetical markets that can be 
constructed to suit relevant research questions. Thus, DCEs can mimic existing 
markets or elicit preferences and values for goods/services for which markets do not 
exist. DCEs offer several advantages in the health sector, the most important of which 
is that they provide rich data sources for economic evaluation and decision making, 
allowing investigation of many types of questions, some of which would otherwise be 
intractable analytically (Lancsar and Louviere, 2008). The health economics literature 
includes several reviews of the methodology associated with conducting DCEs and 
analysing the resultant choice data. Starting from the work of Ryan and Gerard in 2003, 
where the main methodological issues were identified, many researchers have 
reported during the years the state of the practice of the DCE methodology (Hanley et 
al., 2003; Fiebig et al., 2005; Viney et al., 2005; Belkar et al., 2006; Lancsar and 
Louviere, 2006; Ryan et al., 2008; Guttmann et al., 2009; Louviere and Lancsar, 2009; 
De Bekker-Grob et al., 2010). In spite of the valuable contribution of these papers, less 
attention has been paid to the classification of the areas covered by DCEs. Hall et al. 
(2004) and De Bekker-Grob et al. (2010), reported a synthetic taxonomy of the main 
areas where DCEs have been used. Nevertheless, a more detailed categorization of 
DCEs areas of application is lacking. The aim of this paper is to provide, through a 
systematic literature review, a comprehensive classification of the various areas in 
which DCEs in health care have been carried out. In the next session a brief 
description of the most important phases of a DCE is presented. The methods for 
identifying and reviewing DCEs are then explained, followed by a description of the 
specific areas where DCEs have been applied. A comparative approach between the 
periods is adopted in order to identify any emerging trends. 

2. Background	

2.1. Discrete choice experiments	
Originated in mathematical psychology, DCEs were pioneered in marketing (Louviere 
and Woodworth, 1983) and have become very popular in transportation economics 
(Hensher, 1997) and environmental economics (Adamowicz and Boxall, 2001). Since 
the first application in health economics, (Propper, 1990) the number of studies using 
DCEs has grown rapidly (De Bekker-Grob et al., 2010). 

Discrete choice experiments are based on the assumption that goods/services can be 
described by their attributes (Lancaster, 1966), and the value of a good/service 
depends on the nature and level of these attributes. The attributes might describe the 
impact of the goods/services on health outcomes, but might also describe non-health 
outcomes or the process by which the services are delivered (Ryan, 1999). 



Mengoni A., Seghieri C., Nuti S. 

 

8 

 

Individuals are presented with alternative hypothetical goods/services consisting of a 
number of attributes with different levels, and so they are asked to choose between 
quality/time/price differentiated versions of a good/service in a way that often requires 
them to make trade-offs between attributes. 

Such stated preference techniques are favoured in health economic analyses because 
they are grounded on the utility theory (responders choose the alternative which gives 
them the highest utility) and they simulate the types of decisions that individuals are 
accustomed to making in everyday life (Ryan, 1999).  

The DCE approach is able to indicate whether particular attributes are predictors of 
choice over alternative scenarios, to provide information on the relative importance of 
the attributes used to describe the alternatives in choice sets and to indicate the 
relative overall importance of specific scenarios (combinations of attributes and levels) 
that are regarded as plausible competing scenarios (Louviere et al., 2000). Moreover, 
since all attributes (including time or price) are varied simultaneously in the course of 
the experiment, given the appropriate experimental design, marginal rates of 
substitution between all attributes (the degree to which respondents are willing to trade 
one attribute for another) can be derived from responses (Zweifel et al., 2006). 

The most important phases of a DCE, as described by Ryan and Gerard (2003), are: 
selection of attributes and level setting, experimental design and construction of choice 
sets, preferences measurement, estimation procedure and tests of the validity of 
responses. Such stages are briefly described below. For a detailed description on how 
to conduct a DCE see Lancsar and Louviere (2008).  

2.2.	Selection of attributes and level setting	
A critical aspect of the DCE design is the identification and the correct specification of 
the relevant attributes and attribute levels describing the hypothetical scenarios under 
consideration.  

Attributes can be quantitative (e.g. cost / waiting time) or qualitative (e.g. healthcare 
service characteristics). As the health-related DCEs could be complex, selecting and 
defining the attributes requires a good understanding of the target population’s 
perspective and experience (Hall et al. 2004). Attributes are generally identified from 
published literature, grey literature (policy documents and government reports) and 
qualitative methods such as semi-structured interviews and / or focus groups with 
samples of relevant respondents and experts (e.g. clinicians / policy makers) (Coast 
and Horrocks, 2007). While some respondents may consider a different set of 
attributes to be relevant, it is important that the DCE captures the main attributes for 
the majority of respondents so that concerns about omitted attributes are avoided 
(Hoyos, 2010). 

Once the attributes are identified, attribute levels need to be specified. The levels 
should reflect the range of situations that respondents might expect to experience, 
although DCEs can include currently unavailable but possible alternatives (e.g. ‘new 
treatments’) by stretching level ranges (Lancsar and Louviere, 2008). A sufficiently 
wide range of levels should be used (to avoid respondents ignoring attributes because 
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of little difference in levels) and evenly-spaced attribute levels can be useful for 
interpreting the estimated effects of numerical attributes.  

The greater the number of attributes, the greater the cognitive difficulty of completing a 
DCE. Therefore, the possibility of omitted variable bias must be weighed against task 
complexity and cognitive burden. Concerns about too complicated a task and non-
compensatory decision rules (Bech et al., 2010), may have led to the use of a lower 
number of attributes in current DCEs (De Bekker-Grob et al., 2010). In this respect, 
iterative pilot tests provide an opportunity to review the selection and definition of 
attributes and of their levels. 

Regarding quantitative attributes, although including a monetary attribute (such as cost 
of a treatment) allows indirect estimation of willingness to pay (WTP), several authors 
noted the difficulties in defining the appropriate payment vehicle in a collectively funded 
health care system, where patients pay very little for their health care (Guttmann et al., 
2009; Ryan and Gerard, 2003). Where a cost variable was not included, a measure of 
time (e.g. waiting time, travel time) frequently served as an indicator of the relative 
value of other attribute levels. In cases where WTP could be measured the monetary 
attribute was preferred, but in some contexts it was more appropriate to value trade-
offs in one attribute with respect to changes in waiting time (Guttmann et al., 2009). 
Finally, with respect to risk attributes (e.g. percentage chances of side effects), 
particular attention should be given to their description, as respondents may have 
difficulty in interpreting probabilities (Peters et al., 2006). 

2.3. Experimental design 
The experimental design is the combination of the attributes levels used to construct 
the alternatives included in the choice sets. A full factorial design includes all possible 
combinations of the levels of the attributes and allows for estimation of main effects 
and interaction effects independently of one another. A main effect refers to the direct 
effect of each independent variable (the difference in attribute levels) on the dependent 
variable (choice variable). An interaction effect is the effect of the interaction between 
two or more independent variables (by varying two or more attribute levels together) on 
the dependent variable. Given that the number of combinations of a full factorial may 
become too large to be examined by respondents, fractional factorial designs are 
usually implemented. A fractional factorial design is a sample of the full design, which 
allows the estimation of all the relevant effects for the researcher (as a minimum main 
effects only or main effects plus some higher-order interaction effects). To reduce the 
cognitive complexity, full and fractional factorial designs can also be blocked into 
different versions to which respondents are randomly assigned. For the construction of 
the choice combinations, if a binary choice DCE is used (e.g. would you use this 
service, yes/no) then the  scenarios derived from the full factorial or fractional factorial 
design are the choices. If two or more alternatives are employed the scenarios must be 
properly placed into choice sets. 

Two of the main design objectives identified by Louviere et al. (2000) are identification 
and efficiency. As recently emphasized by Louviere and Lancsar (2009), identification 
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is a crucial aspect of design implementation because one may be able to improve 
efficiency by increasing sample size, but identification cannot be changed once a 
design is constructed. 

Identification is related to the effects included in the indirect utility function (IUF) that 
can be independently estimated, which establishes the possible specification of the 
IUF.  Therefore, the parameters to be estimated should be known before an 
experimental design is created. Furthermore, the design should allow estimation of the 
most possible general IUF specification, given the financial and the cognitive 
constraints. Small fractional factorial designs,  that allow only main effects to be 
estimated under the assumption that all omitted effects are not statistically significant, 
typically have been used in health (e.g. Van der Pol and Carins, 1998; Ryan, 1999; 
Scott, 2001). This may be convenient but is rarely likely to be correct, because the 
main effects are likely to be biased if IUFs are not strictly additive1 (Lancsar and 
Louviere, 2008). In many cases, fractional factorial designs were used even when full 
factorials were relatively small and could have been used, which unnecessarily limits 
the effects that can be estimated (Viney et al., 2002). 

Efficiency is related to the precision with which the effects are estimated. In this 
respect, Huber and Zwerina (1996) proposed desirable design criteria that are 
orthogonality (attribute levels appear with equal frequency with each level of each other 
attribute in all the included alternatives), level balance (the levels of each attribute 
appear with equal frequency in all the included alternatives), minimal overlap (there are 
as few overlaps of levels as possible for each attribute in each choice set) and utility 
balance (the options in each choice set should have similar probabilities of being 
chosen). Satisfying the four principles, however, does not guarantee an optimal design 
for every particular problem of interest because there may be trade-offs between these 
desirable design properties. For example utility balance can increase random variability 
and lead to biased parameter estimates, as the parameters of discrete choice models 
cannot be estimated independently of the variance of the error term (Viney, 2005). 
Moreover if all options in each set are approximately equal in utility, there would be no 
reliable statistical information for model estimation (Louviere et al., 2008). As regards 

                                                            

1 The context for health care decision making is often complex and ‐ as Lancsar and Louviere (2006) pointed out 

‐ many  decision  rules  that  subjects might  use would  be  inconsistent with  additive  conditional  utilities,  such  as 

multiplicative decision rules. The latter can be modelled by including interactions between attributes in the design 

to produce non‐linear indirect utility functions, a step rarely undertaken in health‐related DCEs. So, the likelihood of 

obtaining unbiased estimates from models that assume linear, additive utility specifications without interactions is 

small.  Indeed, Viney  et  al.  (2002)  specified  that  the main  effects  that  can  be  estimated will  be  correlated with 

unobserved  and  unobservable  interaction  effects;  unless  these  interaction  effects  are  non‐significant,  the main 

effects estimated will be biased. This suggests that one should implement the largest design possible, because this 

provides more  statistical  information, minimises  bias  and  also makes  it more  likely  that  one  can  identify  non‐

additive  decision  rules  that  lead  to  ‘apparent’  violations  of  rationality  (Louviere  et  al.,  2000).  If  the  additivity 

assumption  is  true  in a data set, one will obtain  the same estimates of main effects  from  large designs  that one 

obtains  from  small  designs;  however  larger  designs  also  insure  against  the  likelihood  that  utility  is  not  additive 

(Lancsar  and  Louviere,  2006). However,  full  factorial  design  is  only  a  real  possibility  for  small  experiments  that 

involve a limited number of either attributes or levels, or alternatively a highly blocked design (Kjaer et al., 2005). 
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minimal overlap, Huber and Zwerina (1996) pointed out that while it is a desirable 
feature for main effects designs, it precludes estimation of interactions. 

With the development of the knowledge of statistical efficiency, an approach to produce 
optimally or near optimally efficient designs for conditional logit models with additive 
IUFs has emerged (Street and Burgess, 2007), although the literature on optimally 
efficient designs focuses largely on choice experiments in which all alternatives in the 
choice set are generic (i.e. they have the same attributes and are not labelled). 

As in the construction of efficient designs it is normally assumed that all alternatives are 
equally likely to be selected (that is all the parameters are zero), further efforts to 
improve statistical efficiency are focused on using prior assumptions about parameters, 
obtained from the pilot studies, in the design development (Rose and Bliemer, 2008). 

2.4. Preference Measurement 
The created choice sets form the basis for the DCE questionnaire. The number of 
choice sets presented to each respondent is context specific, depending on the task 
complexity (number of attributes, attributes levels and alternatives), incentives, mode of 
elicitation (e.g. mail survey, personal interview) and types of respondents (Louviere et 
al., 2000). Within health economics, the usual number of choice sets is around eight 
and seldom above sixteen (Ryan and Gerard, 2003), even though the use of larger 
numbers of choice sets per respondent has increased (De Bekker-Grob et al., 2010). It 
may be useful to add further choice questions to the experimental design, to test the 
validity of the results by incorporating consistency tests, or by providing “warm-up 
choices” to make respondents understand the task better (Carson et al., 1994). As 
discussed later, validity refers to the degree to which a DCE succeeds in measuring 
preferences without significant biases. To minimize any bias caused by the order in 
which the choice sets occur or the attributes are described, it is good practice to 
produce several versions of the questionnaire in which choice sets and attributes are 
presented in different orders (Kjaer et al. 2006). The questionnaire should be clearly 
presented and should contain a standard introduction to the DCE with choice set 
examples. Furthermore, to analyse the effect of individual characteristics on the 
choices made, data on socio-economic indicators should be collected. Finally, iterative 
pilot tests should be used in order to check for the adequacy of the attributes and levels 
considered, the respondents' understanding of the choice context and task, and 
whether the number of choice sets can be managed by the target population (Hall et al. 
2004). 

After the questionnaire has been developed, the analyst must make decisions about 
sampling issues and survey administration. Based on the sampling frame (the universe 
of respondents relevant for the study objectives) a sampling strategy and sample size 
must be defined. Several sampling strategies can be adopted. In the simple random 
samples (SRS), each decision maker in the sampling frame has an equal likelihood of 
being selected for the sample. With an exogenously stratified random samples (ESRS), 
the sampling frame is divided into mutually exclusive groups, each representing a 
proportion of the population. Within each group (stratum), individuals have an equal 
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probability of being selected (Ben-Akiva and Lerman, 1985). SRS is generally a 
reasonable choice. Yet, ESRS may be appropriate if there exists a relatively small but 
important subgroup or one wants to increase the precision of the estimates (Ryan et 
al., 2008). Sample size should be chosen to allow estimation of reliable models, subject 
to research budget and other constraints. Undertaking significant post hoc analysis to 
identify and estimate covariate effects invariably requires larger sample sizes (Lancsar 
and Louviere, 2008). 

According to Champ and Welsh (2006), a DCE can be conducted in one of two ways: 
an interviewer can ask the survey questions and record the respondents’ answers 
(interviewer-administered) or survey respondents can record their own answers (self-
administered). Interview-administered surveys can be conducted face-to-face with the 
survey respondent or over the telephone. Self-administered surveys can be conducted 
through the mail, phone, internet or on-site. Interviewer-administered DCEs are 
increasing (De Bekker-Grob et al., 2010), probably because this approach is generally 
considered the best one, though more costly one (Ryan and Gerard, 2003). On the 
other hand self-administered DCEs are often cheaper compared to other collection 
methods, but their response rates tend to be lower (Ryan et al., 2008). 

2.5. Model estimation 
The analysis of responses from choices made in DCEs is based on random utility 
theory (RUT), developed by McFadden (1974). According to the RUT, individuals hold 
some construct of (indirect) “utilities” for choice alternatives and they may have a 
perfect discrimination capability. However, researchers cannot observe all factors 
affecting individuals’ preferences. Therefore, as shown in equation 1, the latent utility of 
alternative i in a choice set Cn (as perceived by individual n) is considered to be 
decomposable into two additively separable parts: a systematic (explainable) 

component Vin and a random (unexplainable) component in,, representing unmeasured 
variation in preferences.  

 

Uin = Vin + in                             (Eq.1) 

 

The systematic component (as shown in equation 2) is at least a function of attributes 
of the good/service, where the characteristics (covariates) of individual chooser are 
typically included. 

 

Vin = Xin + Zn    (Eq.2) 

 

Xin represents the vector of attributes, usually including time/price and quality of 
alternative i as viewed by individual n, and Zn is a vector of characteristics of individual 
n, and  and  are vectors of coefficients to be estimated. 
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The basic assumption is that individual n will choose alternative i if and only if that 
alternative maximises his utility amongst all J alternatives included in the choice set Cn. 
From equation 1, alternative i is chosen if and only if: 

 

(Vin + in)  > (Vjn +  jn)   j ≠ i h Cn                       (Eq. 3) 

 

Rearranging to place the observable and unobservable components together yields: 

 

(Vin – Vjn) > (in–  jn)   j ≠ i h Cn   (Eq. 4) 

 

The analyst does not observe (in– jn), and consequently cannot determine exactly if (Vin 

– Vjn) > (in– jn).  Therefore, choice outcomes can only be determined up to the analysis 

of the probability choosing one alternative over another.  As the actual distribution of in 
– jn across the population is not known, for the analysis it is assumed that it relates to a 
certain distribution. Together with the type of choice modelled (binary choices or 
multiple choices), the latter distribution will determine the specific econometric model 
form for the choice probability. 

If the choice faced by respondents is dichotomous (e.g. would you prefer alternative A: 
yes/no) or includes only two alternatives (e.g. would you prefer alternative A or B), 
binary probit or logit models are suitable. A probit specification assumes a standard 
normal distribution of the error terms, while a logit model implies a logistic distribution 
of the random component of the IUF. In both models, a panel specification (i.e. random 
effects) may be used in order to consider the multiple observations usually obtained 
from each respondent.  

When three or more alternative choice options are available to the individual, the 
multinomial logit model (MNL) is the most commonly used specification. The MNL has 
three assumptions: independence of irrelevant alternatives (IIA) (i.e. choice 
probabilities would all change in the same proportion with the introduction of a new 
alternative or the deletion of an existing one); error terms are independent and 
identically distributed (IID) extreme value type I (Gumbel) across observations; no taste 
heterogeneity (i.e. homogenous preferences across respondents). Within health 
economics, the majority of early applications of DCEs have employed the three 
aforementioned models (Ryan and Gerard, 2003). In particular, the random-effects 
probit remains a popular choice model (Guttmann et al., 2009). 

However, in many cases, the MNL model assumptions could be too restrictive in 
describing human behaviour. As highlighted by Train (2003), the IIA assumption is 
difficult to justify in situation where some alternatives compete more closely with each 
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other than they do with other alternatives. For example, it is likely that the two services 
compete between each other more intensively than they do with opting out. Regarding 
the second assumption, the MNL model can handle situations where unobserved 
factors are independent but it cannot be used when unobserved factors are generating 
some correlation, for example in panel data when the unobserved factors affecting 
individual choice are dependent over time, implying a non-identical error distribution 
across individuals. With respect to the third restriction, the MNL can only represent the 
systematic heterogeneity by allowing for interaction between socio-economic 
characteristics and attributes of the alternatives, but cannot embody some differences 
in tastes that will remain random. 

Consequently, more behaviourally realistic choice models have been and continue to 
be developed. For example, the class of  generalised extreme value (GEV) models 
(e.g. the nested logit (NL) model) relax the IIA property by using more general 
substitution pattern. The heteroscedastic models relax the IID assumption by assuming 
independent but not identically distributed errors across individuals and alternatives. 
Models such the mixed logit (MXL) and the latent class (LC) relax the assumption of 
taste homogeneity by allowing for random taste variation, and are also able to 
overcome the other two previously cited limitations. 

Among more flexible models, NL, MXL and LC models are increasingly used by 
researchers (De Bekker-Grob et al., 2010). 

The NL is the most widely used GEV model. It partially relaxes the IIA assumption by 
nesting (grouping) subsets of alternatives with characteristics that are more similar to 
each other with respect to other characteristics which are present in the other 
alternatives. The IIA holds between pairs of alternatives included in the nest, but not 
across nests (Train, 2003). 

McFadden and Train (2000) pointed out that, under some basic conditions, any random 
utility model can be derived from an MXL. The MXL allows the fixed coefficients of the 
observed characteristics to vary over respondents according to some pre-specified 
continuous distribution (generally normal or lognormal), as a representation of 
individual taste variation. Indeed, this model is particularly appropriate when tastes 
could vary considerably across members of the population. The analyst must specify 
which coefficients should be modeled as randomly distributed ones and what 
distribution should be used for the random coefficients (Hensher and Greene, 2003). 

LC would be a feasible model specification if it can be assumed the existence of a finite 
sets of groups of people in the data with similar tastes. In the LC model the pre-
specified distribution of the observed parameters is discrete instead of continuous. The 
LC approach assumes that there are two or more classes (segments) of respondents 
with homogeneous utility functions. The segment membership is identified by 
unobserved (latent) variables that can be related to a set of discrete observed variables 
such as general attitudes and perceptions or socio-demographic characteristics of the 
respondents. As this model is semi-parametric, assumptions about parameters 
distribution are not required. However methodological tests must be used to determine 
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the optimal number of classes (Greene and Hensher, 2003). The capacity of the LC 
specification to investigate the probability of belonging to a given group, gives this 
model an advantage compared with the MXL, since it allows easier interpretation of the 
results (Fiebig et al., 2010). 

2.6. Validity issues 
The DCEs format allows researchers to incorporate consistency tests to check the 
validity of subject’s responses. As DCE tasks are cognitively challenging (Phillips et al., 
2002), consistency of choice responses with theoretical principles is an indication of 
whether the results from a survey are valid and accurate (Bowling, 1997). The 
assumptions of the classical preference-based consumer theory commonly tested are 
completeness (or stability), transitivity, monotonocity (or non-satiation) and continuity 
(or compensatory decision making). According to Lancsar and Louviere (2006), the 
most important axioms to the preference-based view of rationality are transitivity and 
completeness. 

Ozdemir et al. (2010) stated that transitivity requires that if subjects prefer Treatment A 
to Treatment B at one point in the sequence and Treatment B to Treatment C at 
another point, then they should also prefer Treatment A to Treatment C at a third point. 
Within-set monotonocity requires that subjects prefer better levels to worse levels of an 
attribute. If Treatment A and Treatment B are identical in all attributes but the cost 
attribute, and if Treatment A has a lower cost, then Treatment A should be preferred to 
Treatment B. Cross-set monotonocity tests take advantage of treatments that are 
dominated by a treatment alternative in a different choice set. Subjects who prefer 
Treatment A to Treatment B also should prefer Treatment A to any Treatment C that is 
unambiguously dominated by Treatment B; that is all attribute levels in Treatment C are 
equal to or worse than those in Treatment B. It seems reasonable also to require that 
preferences be stable, at least for the duration of the survey. Stability requires that if 
subjects prefer Treatment A to Treatment B at one point in the sequence of choice 
questions, then they should prefer Treatment A to Treatment B at any subsequent 
point. 

Lexicographic preferences describe cases where individuals rank attributes in order of 
priority and make decisions based on the highest priority attribute. When the level of 
the most important attribute is the same in two alternatives, the level of the second 
most important attribute determines the consumer’s preferences and so on until a 
unique choice is made. Lancsar and Louviere (2006) specified that lexicographic 
preference orderings are complete, transitive and strongly monotonic. However, such 
preferences are not continuous because individuals do not trade over all attributes 
when making decisions, thus violating the compensatory decision-making framework2. 
This limits the ability to derive marginal rates of substitution between attributes and 

                                                            

2  Compensatory  decision‐making  assumes  that  the  respondents  can  be  compensated  for  a  decrease  in  one 

attribute with an increase in the other attribute, involving that the respondent is willing to trade‐off the attributes 

(Bech et al., 2003). 
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such preference orderings cannot be represented by a utility function. This theoretical 
assumption is commonly tested by identifying individuals with dominant preferences: 
individuals who always chose the scenario with the ‘best’ level of a particular attribute 
and who rank that attribute as the most important  (Scott et al., 2002). 

Several studies have investigated preference consistency in DCEs. Bryan et al. (2000), 
Sheill et al. (2000) and Skjoldborg et al. (2005) found evidence of stability of 
preferences for SC studies in health applications. Ryan and San Miguel (2003) found 
no evidence of a relationship between the product and being inconsistent, and pointed 
out that unfamiliar goods conform as well as commonly used goods to the axiom of 
completeness. Various authors (Maddala et al., 2003; Wordswort et al., 2006; Peacock 
et al., 2006; Ubach et al., 2003; Ryan and Farrar, 2000) included a monotonocity test 
and reported low failure rates (2–8%). 

Once respondents ‘fail’ such axioms, the question is raised of what to do with them. 
Lancsar and Louviere (2006) argued that deletion of such respondents may be 
inappropriate since such responses may be valid. Supporting this concern, San Miguel 
et al. (2005) and Ryan et al. (2009), both using qualitative research techniques, found 
that individuals who had been defined as failing non-satiation from quantitative tests, 
had ‘rational’ reasons for doing so. Lancsar and Louviere (2006) also noted that 
random utility models are robust to both violations of compensatory decision making 
and errors made by individual in forming and revealing preferences. Deleting such 
respondents may therefore result in the removal of valid preferences, which in turn may 
reduce statistical efficiency and/or result in sample selection bias. Furthermore, even if 
respondents are not trading, and marginal rates of substitution cannot be estimated, 
these preferences are still important from a policy perspective (Lancsar and Louviere, 
2006). 

3. 	Methods	
A systematic literature review was conducted to identify published studies using stated 
preferences DCEs within a health context between January 1990 and May 2011.  

The bibliographic databases used were Medline, Scopus, Social Science Citation Index 
and EconLIT. The same text terms as Ryan and Gerard (2003) were used in the 
search strategies for each individual database. Search terms comprised “conjoint”, 
“conjoint analysis”, “conjoint measurement”, “conjoint studies”, “conjoint choice 
experiments”, “part-worth utilities”, “functional measurement”, “paired comparisons”, 
“pairwise choices” “discrete choice experiments”, “discrete choice conjoint 
experiments” and “stated preference”. Bibliographic searching was supplemented by 
reviewing references from identified key articles and by Internet searching of relevant 
web sites. 

Studies were included if they were experimental and grounded in RUT (as opposed to 
solely regarding methodology or theory), if they were based on choice-based response 
data (as opposed to rating or ranking exercises) and if they were written in English. 
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The retrieved publications were then reviewed with respect to their background details 
and classified according to the specific topic areas covered by DCEs. Consideration 
was also given to the changes occurred between the articles in the baseline period 
(1990-2000) and those in the current period (2001-2011). 

4. Results	
The search methodology generated 988 possible references. Through a careful 
reading of the full articles or abstracts, 256 DCEs were included in the review. 
Appendix 1 shows the complete list of DCEs, grouped by area of application. As the 
eligible 256 DCEs were related to 251 papers, when a DCE was not the only one in a 
specific paper it was marked with a double cross in the appendix. Papers that mainly 
investigated methodological issues and that conducted an original DCE as a 
demonstration were also included (43), as well as DCEs carried out with already 
existing stated preference data (18). They were marked in the appendix with an 
asterisk and with a cross respectively. 

4.1. Background 
Table 1 summarises background information of the DCEs included in the review in the 
period 1990 to 2000 and from 2001 to May 2011.  

 

Table 1 - Background information of DCEs. 

Item Category 
Baseline: 1990 - 
2000 

Current: 2001 - 
2011 

Total  N = 29 (%) N = 227 (%) 

   

Year 1990 - 1998 8 (28)  

1999 - 2000 21 (72)  

2001 - 2002 26 (11) 

2003 - 2004 29 (13) 

2005 - 2006 49 (22) 

2007 - 2008 65 (29) 

2009 - 2011 58 (26) 

   

Country UK 21 (72) 79 (35) 
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USA 5 (17) 26 (11) 

Netherlands 23 (10) 

Australia 1 (3) 20 (9) 

Canada 1 (3) 16 (7) 

Denmark 16 (7) 

Other European 
countries 

21 (9) 

African countries 1 (3) 7 (3) 

Far-eastern 
countries 

7 (3) 

Middle-eastern 
countries 

4 (2) 

More than one 
country 

8 (4) 

   

Source Patients 7 (24) 121 (53) 

Population 13 (45) 60 (26) 

Healthcare 
workers 

4 (14) 28 (12) 

Other sources 5 (17) 4 (2) 

More than one 
source 

14 (6) 

   

Average 
respondents 
per source 

Patients 253 500  

Population 720 801  

Healthcare 
workers 

261 426  

Other sources 630 310  

More than one 
source 

403  
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Markedly, the number of DCEs applied in health care sector has increased 
considerably, with a production of studies in the current period approximately eight 
times higher than that in the baseline. After the rapid increase in the DCEs production 
from 2001 to 2006 - with the highest number of publications reached in the period 2007 
to 2008 - a slightly decreasing trend has emerged in the last three years. 

The majority of the studies had their origin in the UK, the USA, the Netherlands, 
Australia, Canada and Denmark, with the UK and the USA being the largest producers 
of DCEs over both periods. In countries like the Netherlands and Denmark the 
technique had not been applied in the baseline period. Although to a lesser extent, 
DCEs have been also used in other European, Middle-eastern and Far-eastern 
countries in the recent period. 

A large amount of experiments evaluated patients’ preferences or community 
preferences, with a growing utilization over the years of the former preference source: 
(24% of studies have used patients from 1990 to 2000 compared to 52% of studies 
from 2001 to 2011). While the proportion of DCEs using healthcare workers’ 
preferences - such as general practitioners (GPs) and nurses - has remained stable in 
time (around 14% of the total period production), a negative variation between the two 
periods has occurred for the percentage of studies assessing other preference sources 
(e.g. policy makers, state and university employees). In the 2001-2011 period, 9 
studies and 5 studies used two- and three-preference sources respectively. This was 
typically a comparison between patients and healthcare workers. 

Except for the other preference sources, the average respondents per source 
increased over the two periods, with the greatest variation related to the responses 
provided by patients and healthcare workers. 

4.2. Areas of application 
Table 2 shows the specific areas covered by DCEs in the baseline period and in the 
current one. 

Initially, one of the principal driving force behind the application of DCEs in health 
sector was the desire to value benefits beyond the quality adjusted life year (QALY) 
paradigm (Ryan, 2004), specifically designed to capture health outcome benefits only. 
This resulted in a considerable number of studies over both periods assessing the 
benefits of specific health care services, principally by estimating the value of different 
attributes in terms of one another, including non-health outcomes (e.g. reassurance, 
anxiety) and process attributes (e.g. type of care, type of care providers, location of 
treatment, waiting time, cost). 
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Among the publications assessing preferences for health care services, the majority of 
the studies evaluated specialistic medical services and diagnostic services, 
representing together 27% of the total experiments and 40% of DCEs focused on 
health care services.  

With reference to the former area, in 1990 Propper applied the first health-related DCE 
(followed by another publication in 1995) in the evaluation of the monetary value of 
reducing waiting time on NHS waiting lists for specialistic medical services. Following 
this, Van der Pol et al. (1998) performed a DCE on haematological services. In the 
current period the previous sub-category - with 8 studies - continued to be the most 
frequently referred by researchers, even though several DCEs have also emerged in 
other disciplines. Actually, various studies have been applied in the evaluation of 
cardiological (5), dermatological (5), rheumatological (5), gastroenterological (4) and 
mental health (3) services. For example Kjaer et al. (2008) investigated heterogeneity 
in patients' preferences for cardiac rehabilitation;  Coast et al. (2006) analyzed patients’ 
preferences for a dermatology consultation;  Ratcliffe et al., (2004) focused on 
treatments for osteoarthritis;  Kleinman et al., (2002) on gastroesophagael reflux 
disease treatment and Johnson et al. (2007) considered the treatments of bipolar 
disorder. 

Regarding diagnostic services, 4 studies were employed in the baseline period. In 1998 
Bryan et al. evaluated university students’ preferences for magnetic resonance 
imaging, and used these data with other preferences obtained in the same area for a 
methodological study in 2000. Two other methodological DCEs based on cervical 
cancer and bowel cancer screening preferences followed (Ryan et al., 2000; Salked et 
al., 2000). The most frequent diagnostic services analyzed in the studies during the 
current period were colorectal cancer screening (with 6 “standard” and 3 
methodological DCEs), cytogenetic test and Down’s syndrome test (both with 4 
experiments), cervical cancer screening and HIV test (both with 3 studies). 

 

Table 2 - Areas of application of DCEs. 

Categories Sub-categories 
Baseline: 

1990 - 
2000 

Current: 
2001 - 
2011 

Total  N=29 (%)*
N=227 

(%)* 

Specialistic 
surgical 
services 

Breast cancer management 6 (2.6) 

Colorectal cancer management 2 (0.9) 

Elective surgery in general 1 (3.4) 2 (0.9) 
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Knee replacement 1 (0.4) 

Laparoscopic sterilization 1 (0.4) 

Peripheral vascular surgery 1 (0.4) 

Postoperative nausea and vomit 1 (0.4) 

Prostate cancer management 2 (0.9) 

Skin cancer management 3 (1.3) 

Surgical management of 
menorrhagia 

1 (3.4)  

Transplantation 2 (6.9) 1 (0.4) 

Upper limb surgery in 
tetraplegia 

1 (0.4) 

Specialistic 
medical 
services 

Cardiological services 5 (2.2) 

Cerebral malaria 1 (0.4) 

Chemotherapy 1 (0.4) 

Dermatological services  5 (2.2) 

Gastroenterological services  4 (1.8) 

Haematological services 1 (3.4) 7 (3.1) 

Medical services in general 2 (6.9)  

Mental health services 3 (1.3) 

Multiple myeloma therapy 1 (0.4) 

Post rape services 1 (0.4) 

Rheumatological services 5 (2.2) 

Maternity 
and 
childbirth 
services 

Acute pneumonia in children 1 (0.4) 

Child analgesia, sedation and 
anaesthesia 

2 (0.9) 

In vitro fertilization 2 (6.9) 1 (0.4) 

Intrapartum care 12 (5.3) 

Maternity-ward care 3 (1.3) 
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Miscarriage management 1 (3.4) 1 (0.4) 

Perinatal care 2 (0.9) 

Services 
for 
chronics 
and elderly 
people 

Alcoholism management 1 (0.4) 

Alzheimer management 1 (0.4) 

Asthma management 11 (4.8) 

Diabetes management 4 (1.8) 

Disease self-management 2 (0.9) 

Hearing loss management 3 (1.3) 

Hip protectors for osteoporotic 
fractures 

2 (0.9) 

Informal care 1 (0.4) 

Long term care 2 (0.9) 

Pain management 1 (0.4) 

Generic 
medical 
services 

Dental care 3 (10.3) 2 (0.9) 

Family practice 6 (2.6) 

Obesity and weight 
management 

1 (0.4) 

Out-of-hours services 1 (3.4) 6 (2.6) 

Paediatric care 2 (0.9) 

Prescribing systems 1 (0.4) 

Smoking cessation 3 (1.3) 

 * Percentages do not add up to 100% due to rounding error 

 

Table 2 - Areas of application of DCEs (Continued). 

Categories Sub-categories 
Baseline: 

1990 - 
2000 

Current: 
2001 - 
2011 

Total  
N=29 
(%)*

N=227 
(%)*
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Diagnostic 
services 

Allergic rhinitis test 1 (0.4)

Bowel cancer screening 1 (3.4)

Breast cancer screening 2 (0.9)

Cervical cancer screening 1 (3.4) 3 (1.3)

Chlamydia screening 2 (0.9)

Colorectal cancer screening 9 (4)

Cytogenetic test 4 (1.8)

Down's syndrome test 4 (1.8)

HIV test 3 (1.3)

Magnetic resonance 2 (6.9)

Pap test 1 (0.4)

Health 
outcomes 

Acute illness 1 (0.4)

Arthritis-related quality of life 1 (0.4)

Asthma-related symptoms 2 (0.9)

Cancer-related symptoms 2 (0.9)

COPD-related symptoms 1 (0.4)

General quality of life 2 (6.9) 7 (3.1)

Mortality risks 1 (0.4)

Pain-related health status 1 (0.4)

Poor health status 1 (0.4)

Respiratory and cardiovascular 
poor health 

1 (3.4)

Sexual quality of life 1 (0.4)

Social quality of life 2 (0.9)

Vision loss-related symptoms 3 (1.3)

Drugs and 
vaccines 

Antibiotics 1 (0.4)

Antidepressants 1 (0.4)
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Antiepileptic drugs 1 (0.4)

Benign prostatic hyperplasia 
drugs 

1 (0.4)

Contraceptives 2 (0.9)

Generic pharmaceutical 
products 

2 (0.9)

Intranasal corticosteroids 1 (0.4)

Meningococcal vaccine 1 (0.4)

Microbicides for HIV 1 (0.4)

Osteoporosis drugs 2 (0.9)

Psoriasis drugs 1 (0.4)

Rheumatoid arthritis drug 1 (0.4)

Urinary incontinence drugs 1 (0.4)

Varicella vaccine 1 (0.4)

Healthcare 
system 

Clinical service developments 1 (3.4)

Healthcare providers 2 (6.9) 5 (2.2)

Healthcare system's 
characteristics 

6 (2.6)

Health 
policies 
and health 
plans 

Environmental health policies  1 (0.4)

General healthcare 
interventions 

7 (3.1)

Health insurance plans 1 (3.4) 1 (0.4)

Healthcare programmes for the 
elderly 

1 (0.4)

Life saving programmes 2 (0.9)

Human 
resources 

Doctor-patient relationship 2 (6.9) 3 (1.3)

Educational interventions 1 (0.4)

Job characteristics 2 (6.9) 6 (2.6)

 * Percentages do not add up to 100% due to rounding error 
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The remaining health care service categories where DCEs were employed are the area 
of services for chronics and elderly people, the area of generic medical services, the 
group of maternity and childbirth services and of specialistic surgical services. 

Differently from the other service groups mentioned before, DCEs investigating 
services for chronics and elderly people exclusively emerged in the 2001-2011 period. 
Starting from the work of Ratcliffe et al. (2002), many studies examined preferences for 
asthma management. For example Ratcliffe et al (2002) elicited preferences for 
conventional and homeopathic treatment of asthma; Lancsar et al. (2007) considered 
preventive asthma medication;  Hitchock et al. (2007), Walzer and Zweifel (2007) and 
Walzer (2007) quantified caregivers’ preferences for paediatric asthma treatment. 
Another often explored category relates to diabetes management with 4 studies in total. 
With respect to this, for example, patients’ (Hauber et al., 2009) and doctors’ (Chen et 
al., 2010) preferences for type 2 diabetes care were obtained. Finally, diverse 
experiments investigated preferences for hearing loss management (3), disease self-
management (2), long term care (2) and hip protectors for osteoporotic fractures (2). 

In relation to DCEs directed to the generic medical services area, two studies were 
initially employed in the dental care sector to determine the relative importance of 
dental benefit plan attributes (Gaeth et al., 1999; Cunningham et al., 1999); they were 
followed by another assessing preferences for orthodontic services attributes (Ryan 
and Farrar, 2000).  Even though this sub-category remained  attractive for researchers 
during the years, with two more experiments performed in 2010, most of the studies 
pertaining to this area tried to establish the importance of characteristics related to out-
of-hours services and family practice-related services (both with 6 DCEs). Concerning 
out-of-hours services,  for example, preferences for general (Morgan et al., 1999) and 
paediatric (Scott et al., 2003) out-of-hours primary care services were quantified, as 
well as the importance of attributes associated to emergency primary care services 
available during GP hours (Gerard et al., 2004; Gerard and Lattimer, 2005). The 
studies focused mainly on family practice, investigating patient predilections for 
characteristics connected with a GP appointment - mainly access and type of 
professional consulted  - (Rubin et al., 2006; Gerard et al., 2008; Hole 2008) and with 
continuity of care (Turner et al., 2007).  The value given by the population about the 
provision of nurse-led versus doctor-led primary health care in the treatment of minor 
illness  was also taken into account (Caldow et al., 2006), as well as GPs’ preferences 
for an application to optimize information exchange with hospital emergency units in 
acute stroke care (Huis in't Veld et al., 2005). 

DCEs analyzing opinions for attributes of maternity and childbirth services started in 
the baseline period with the experiment of Ryan et al. (1997) on miscarriage 
management and two other studies on in vitro fertilization performed by the same 
author in 1999. In the current period, the greater part of the studies (12) evaluated the 



Mengoni A., Seghieri C., Nuti S. 

 

26 

 

importance of intrapartum care characteristics and, to a lesser extent, of maternity-
ward attributes (3). 

Regarding the last category of specialistic surgical services,  the DCEs production 
started with two studies on transplantation employed by Ratciffe and Ratcliffe et al. in 
1999 and 2000. Two more studies have been carried out in the same period, assessing 
preferences for elective surgery in general (Ryan et al., 2000) and for surgical 
management of menorrhagia (San Miguel et al., 2000). In the 2001-2011 period a total 
of 21 DCEs evaluated a broad range of surgical services, from peripheral vascular 
surgery (Shackley et al., 2001) to knee replacement (Byrne et al., 2006). Nevertheless, 
the majority of experiment have been directed to cancer management services, in 
particular to breast cancer (6), skin cancer (3), colorectal cancer (2) and prostate 
cancer management (2).  

As one of the main strengths of the DCE approach is the ability to consider a broad 
range of benefits (Bryan and Dolan, 2004), the technique was also used to value health 
outcomes in the provision of care. In this field, the greatest portion of studies were 
focused on the evaluation of general quality of life, often within the Quality Adjusted 
Life Year (QALY) paradigm (for example Hakim et al. (1999), Bryan et al. (2002), Gyrd-
Hansen (2003) and Stolk et al. (2010). In addition, other similar DCEs were carried out 
to investigate principally preferences for vision loss-related symptoms (3),  asthma-
related (2) and cancer-related symptoms (2). 

Since 2002, DCEs have been constantly used in the pharmaceutical sector as well, in 
an attempt to determine the importance of various drugs and vaccines. For example, 
Seston et al. (2007) and Fiebig et al. (2010) evaluated preferences for contraceptive 
products, De Bekker-Grob in 2008 and 2009 concentrated on osteoporosis drugs, Hall 
et al. (2002) and Bishai et al. (2007) directed the research respectively on the varicella 
and meningococcal vaccines. 

Lastly, the DCEs literature embraces experiments also performed in three minor but 
still significant areas of the health care sector: healthcare systems, health policies and 
plans, and human resources. 

Studies included in the first category  were mainly addressed to the analysis of 
healthcare provider choice, with 2 experiments in the baseline period and 5 in the 
current one. Another important area of interest within the same group was connected to 
preference assessment for healthcare systems characteristics, with 6 DCEs in current 
period. 

For what concerns the publications investigating health policies and health plans, most 
of them (7) evaluated preferences for general healthcare interventions. Besides, other 
studies quantified the importance for alternative health insurance plans (2) for life 
saving programmes (2), for programmes in favour of elderly people (1) and for 
environmental health policies (1). 

Within the area of human resources, various researchers elicited provider preferences 
for different job characteristics. For example,  Thornton (2000) quantified the influence 
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of economic incentives in the physicians’ specialty choice process, Wordsworth et al. 
(2004) elicited principal and sessional GPs’ preferences for alternative jobs in general 
practice, Scott et al. (2007) examined the strength of preference of community 
pharmacists for existing and potential new roles in primary care. 

Other studies inside the category (2 in the baseline period and 3 in the current one) 
evaluated the importance of different aspects of doctor-patient relationship in general 
practice, with the assessment of patients’ preferred degree of information exchange 
and involvement in decision making. 

5. 	Discussion	
This paper adds to the body of literature reviewing the growing stock of over 250 
published DCEs in health economics, providing a new detailed taxonomy of the various 
areas in which such experiments have been applied. 

The review showed that, compared to the 1990-2000 period, the number of DCEs has 
increased quickly, with experiments carried out in 30 different countries. In line with the 
increasing importance of patient experiences acknowledged in the literature (Coulter, 
2005), a growing number of studies primarily investigated patients’ preferences during 
the years, collecting a greater number of responses in comparison to the baseline 
period. 

A significant proportion of publications estimated the benefits of health care services, 
like specialistic surgical and medical services, generic medical services, services for 
chronics and elderly people, maternity and childbirth services and diagnostic facilities. 
Nevertheless, DCEs has also been used to value health outcomes, examine 
preferences for pharmaceutical products, investigate labour-market choices as well as 
healthcare systems characteristics and health policies. 

Future research should also continue to explore new contexts of analysis, together with 
methodological refinements. 

In spite of its interesting results, this paper has some limitations. First, having excluded 
non-English language literature, it is possible that some eligible studies were not 
included in the review. Second, it is possible that the use of another taxonomy to 
classify DCEs might have modified the results reported. However, the taxonomy 
allowed the categorization of the entire material collected, giving no reason to 
invalidate its use. 
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Appendix 1a - DCEs list: specialistic surgical services. 

Categories Sub-categories DCEs 

   

Specialistic 
surgical 
services 

Breast cancer 
management 

Caldon et al., 2007 

Van Helvoort-Postulart et 
al., 2008 * 

Neuman, 2009 

Van Helvoort-Postulart et 
al., 2009 

Kimman et al., 2010 

Damen et al., 2011 

Colorectal cancer 
management 

Salkeld et al., 2005 

Langenhoff et al., 2007 

Elective surgery in 
general 

Ryan et al., 2000 

McIntosh et al., 2002 * † 

Schwappach et al., 2007 

Knee replacement Byrne et al., 2006 

Laparoscopic sterilization McKessok et al., 2001 

Peripheral vascular 
surgery 

Shackley et al., 2001 

Postoperative nausea and 
vomit 

Lee at el., 2005 

Prostate cancer 
management 

Sculpher et al., 2004 

Lloyd et al., 2008 

Skin cancer management Weston et al., 2004 

Essers et al., 2010 
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Essers et al., 2010 * 

Surgical management of 
menorrhagia 

San Miguel et al., 2000 

Transplantation Ratcliffe et al., 1999 

Ratcliffe, 2000 

Ratcliffe et al., 2005 

Upper limb surgery in 
tetraplegia 

Shnoek et al., 2008 

* Methodological DCEs, † DCEs with already existing data, ‡ 
Several DCEs in the same study 

 

Appendix 1b - DCEs list: specialistic medical services. 

Categories Sub-categories DCEs 

   

Specialistic 
medical 
services 

Cardiological services Kjaer et al., 2006 

Lancsar et al., 2007 * 

Kjaer et al., 2008 

Clark et al., 2009 

Torbica et al., 2010 

Cerebral malaria Hanson et al., 2005 ‡ 

Chemotherapy Aristides et al., 2002 

Dermatological services  Coast et al., 2006 

Coast et al., 2006 * 

Kjaer et al., 2006 * 

Seston et al., 2007 

Flynn et al., 2008 † 

Gastroenterological Kleinman et al., 2002 
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services  Moayyedi et al., 2002 

Papanikolau et al., 2007 

Johnson et al., 2010 

Haematological services Van der Pol et al., 1998 

Mantovani et al., 2005 

Ossa et al., 2007 

Lee et al., 2008 

Scalone et al., 2009 

Youngkong et al., 2010 

Brown et al., 2011 

Johnson et al., 2011 * ‡ 

Medical services in 
general 

Propper, 1990 † 

Propper, 1995 

Mental health services Dwight-Johnson et al., 
2004 

Johnson et al., 2007 

Cunningham et al., 2006 

Multiple myeloma therapy Muhlbacher et al., 2008 

Post rape services Christofides et al., 2006 

Rheumatological services Ryan et al., 2001 

Ryan et al., 2001 * 

Ratcliffe et al., 2004 

Fraenkel et al., 2005 

Ryan et al., 2005 

* Methodological DCEs, † DCEs with already existing data, ‡ 
Several DCEs in the same study 
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Appendix 1c - DCEs list: maternity and childbirth services and services for chronics and 

elderly people. 

Categories Sub-categories DCEs 

   

Maternity 
and 
childbirth 
services 

Acute pneumonia in 
children 

Hanson et al., 2005 ‡ 

Child analgesia, sedation 
and anaesthesia 

Gidman et al., 2007 

Bhatt et al., 2010 

In vitro fertilization Ryan, 1999 [2] 

Bruynesteyn et al., 2005 

Intrapartum care Hundley et al., 2001 

Longworth et al., 2001 

Ratcliffe et al., 2002 * † 

Taylor et al., 2003 

Hundleyet al., 2004 

Bijlenga et al., 2007 

Pitchforth et al., 2007 

Danishevski et al., 2008 

Bijlenga et al., 2009 * † 

Pavlova et al., 2009 

Bijlenga et al., 2010 * † 

Van Mello et al., 2010 

Maternity-ward care Neuman et al., 2008 * 

Neuman et al., 2009 † 

Neuman et al., 2010 * † 

Miscarriage management Ryan et al., 1997 

Petrou et al., 2009 
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Perinatal care Van der Pol et al., 2008 * †

Van der Pol et al., 2010 

Services 
for 
chronics 
and 
elderly 
people 

Alcoholism management Mark et al., 2004 

Alzheimer management Negrìn et al., 2008 

Asthma management Ratcliffe et al., 2002 

Lancsar et al., 2004 * 

Haughney et al., 2007 

Hitchock et al., 2007 

King et al., 2007 † 

Lancsar et al., 2007 

Lloyd et al., 2007 

Walzer et al., 2007 † 

Walzer, 2007 

Lloyd et al., 2008 

McTaggart-Cowan et al., 
2008 

Diabetes management Aristides et al., 2004 

Hauber et al., 2009 

Chen et al., 2010 

Johnson et al., 2011 * ‡ 

Disease self-management Porteous et al., 2006 

Richardson et al., 2009 

Hearing loss management Fitzpatrick et al., 2007 

Grutters et al., 2008 

Grutters et al., 2008 * 

Hip protectors for 
osteoporotic fractures 

Telser et al., 2002 

Fraenkel et al., 2006 
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Informal care Mentzakis et al., 2011 

Long term care Brau et al., 2008 

Nieboer et al., 2010 

Pain management Bech et al., 2007 * 

* Methodological DCEs, † DCEs with already existing data, ‡ 
Several DCEs in the same study 

 

Appendix 1d - DCEs list: generic medical services. 

Categories Sub-categories DCEs 

   

Generic 
medical 
services 

Dental care Cunningham et al., 1999 

Gaeth et al., 1999 

Ryan et al., 2000 

Bech et al., 2010 * 

Kiiskinen et al., 2010 

Family practice Huis in’t Veld et al., 2005 

Rubin et al., 2006 

Caldow et al., 2007 

Turner et al., 2007 

Gerard et al., 2008 

Hole, 2008 

Obesity and weight 
management 

Roux et al., 2004 

Out-of-hours services Morgan et al., 2000 

San Miguel et al., 2002 * 

Scott, 2002 * † 

Scott et al., 2003 
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Gerard et al., 2004 

Gerard et al., 2005 † 

Gerard et al., 2006 

Paediatric care Banfi et al., 2009 

Kruk et al., 2009 

Prescribing systems Ryan et al., 2003 * 

Smoking cessation Goto et al., 2007 

Paterson et al., 2008 

Goto et al., 2009 

* Methodological DCEs, † DCEs with already existing data, ‡ 
Several DCEs in the same study 

 

Appendix 1e - DCEs list: diagnostic services and drugs and vaccines. 

Categories Sub-categories DCEs 

   

Diagnostic 
services 

Allergic rhinitis test Szeinbach et al., 2008 

Bowel cancer screening Salkeld et al., 2000 * 

Breast cancer screening Gyrd-Hansen et al., 2001 ‡

Gerard et al., 2003 

Cervical cancer screening Ryan et al., 2000 * † 

Ryan et al., 2004 * † 

Arana et al., 2006 

Wordsworth et al., 2006 

Chlamydia screening Ryan et al., 2009 * 

Watson et al., 2009 

Colorectal cancer 
screening 

Gyrd-Hansen et al., 2001 ‡

Salkeld et al., 2003 
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Barchi et al., 2006 

Marshall et al., 2007 

Howard et al., 2009 * 

Marshall et al., 2009 

De Bekker-Grob et al., 
2010 * 

Van Dam et al., 2010 

Johnson et al., 2011 * ‡ 

Cytogenetic test Hall et al., 2006 

Peacock et al., 2006 

Reiger et al., 2009 

Reiger et al., 2009 * 

Down's syndrome test Bishop et al., 2004 

Ryan et al., 2005 

Lewis et al., 2006 [2] 

HIV test Phillips et al., 2002 

Phillips et al., 2002 * † 

Maddala et al., 2003 

Magnetic resonance Bryan et al., 1998 

Bryan et al. 2000 * † 

Pap test Fiebig et al., 2009 

Drugs and 
vaccines 

Antibiotics McGregor et al., 2007 

Antidepressants Herbild et al., 2009 

Antiepileptic drugs Lloyd et al., 2005 

Benign prostatic 
hyperplasia drugs 

Watson et al., 2004 

Contraceptives Seston et al., 2007 
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Fiebig et al., 2010 

Generic pharmaceutical 
products 

Fincham, 2005 

Johnson et al., 2006 

Intranasal corticosteroids Mahadevia et al., 2006 

Meningococcal vaccine Bishai et al., 2007 

Microbicides for HIV Holt et al., 2006 

Osteoporosis drugs De Bekker-Grob et al., 
2008 

De Bekker-Grob et al., 
2009 

Psoriasis drugs Ashcroft et al., 2006 

Rheumatoid arthritis drug Skjoldborg et al., 2009 * 

Urinary incontinence 
drugs 

Swiburn et al., 2010 

Varicella vaccine Hall et al., 2002 

* Methodological DCEs, † DCEs with already existing data, ‡ 
Several DCEs in the same study 

 

Appendix 1f - DCEs list: healthcare system and health policies and plans. 

Categories Sub-categories DCEs 

   

Healthcare 
system 

Clinical service 
developments 

Farrar et al., 2000 

Healthcare providers Bolduc et al., 1996 

Jan et al., 2000 

Skjoldborg et al., 2003 * ‡ 

Burge et al., 2004 

Hjelmgren et al., 2007 
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Albada et al., 2009 

Boonen et al., 2011 * 

Healthcare system 
characteristics 

Gyrd-Hansen et al., 2002 

Bech, 2003 

Skjoldborg et al., 2003 * ‡ 

Akkazieva et al., 2006 

Telser et al., 2006 † 

Zweifel et al., 2006 

Health 
policies 
and health 
plans 

Environmental health 
policies  

Bosworth et al., 2009 

General healthcare 
interventions 

Baltussen et al., 2006 

Schwappach et al., 2006 * 

Baltussen et al., 2007 

Tappenden et al., 2007 

Green et al., 2008 

Mortimer et al., 2008 

Ratcliffe et al., 2009 

Health insurance plans Chakraborty et al., 1994 

Wellman et al., 2008 

Healthcare programmes 
for the elderly 

Arana et al., 2008 

Life saving programmes Schwappach, 2003 

Gyrd-Hansen et al., 2008 

* Methodological DCEs, † DCEs with already existing data, ‡ 
Several DCEs in the same study 
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Appendix 1g - DCEs list: health outcomes and human resources. 

Categories Sub-categories DCEs 

   

Health 
outcomes 

Acute illness Dickie et al., 2004 

Arthritis-related quality of 
life 

Witt et al., 2008 * 

Asthma-related symptoms McKenzie et al., 2001 

Osman et al., 2001 † 

Cancer-related symptoms Johnson et al., 2006 

Osoba et al., 2006 

COPD-related symptoms Haughney et al., 2005 

General quality of life Hakim et al., 1999 * 

Cairns et al., 2000 

Bryan et al., 2002 

Gyrd-Hansen, 2003 

Gyrd-Hansen, 2004 

Viney et al., 2005 * 

Flynn et al., 2007 * 

Flynn et al., 2010 * 

Stolk et al., 2010 

Mortality risks Tsuge et al., 2005 

Pain-related health status Chuck et al., 2009 

Poor health status Van der Pol et al., 2001 

Respiratory and 
cardiovascular poor 
health 

Johnson et al., 2000 

Sexual quality of life Ratcliffe et al., 2009 
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Social quality of life Ryan et al., 2006 

Burge et al., 2010 

Vision loss-related 
symptoms 

Aspinall et al., 2007 * 

Burr et al., 2007 

Aspinall et al., 2008 

Human 
resources 

Doctor-patient relationship Vick et al., 1998 

Scott et al., 1999 

Haas, 2005 

Longo et al., 2006 

Cheraghi-Sohi et al., 2008 

Educational interventions Thompson et al., 2005 

Job characteristics Gosden et al., 2000 

Thornton, 2000 

Scott, 2001 

Ubach et al., 2003 

Wordsworth et al., 2004 

Scott et al., 2007 

Mangham et al., 2008 

Kolstad, 2011 

* Methodological DCEs, † DCEs with already existing data, ‡ 
Several DCEs in the same study 
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