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Abstract

In Sweden, three principles prescribed by law compose the ethical platform aiming to ensure a fair
distribution of healthcare resources. The goals of each of the three principles are to 1: ensure equal
care, regardless of personal characteristics or social function; 2: give priority to patients of bad health;
3: base priority decisions on cost-effectiveness. The weights given to the last two principles yield
different implications on which pharmaceuticals and medical procedures to subsidize and can be seen
as an equity-efficiency trade-off. Knowledge of the Swedish public’s views on this balance has been
stated to be of large value to decision-makers, to be used as a basis for priority decisions. However,
no such information exists to date. A large share of studies from other countries has moreover
provided counter-intuitive estimates, possibly indicating a need for methodological development. In
this thesis, I provide a suggestion on a discrete choice approach to quantify opinions on how to
weight disease severity and cost-effectiveness in healthcare prioritization. In addition, I present a
novel method to use the estimates to rank treatments. The design is furthermore tested in a pilot
study, being the first to investigate this question in a Swedish setting. The results indicate that the
population values both the amount and distribution of health created, favoring individuals suffering
from severe conditions, which is seen as in line with a priori expectations. The thesis contributes to
the literature aiming to quantify opinions on healthcare prioritization.
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1 Introduction

In Sweden, healthcare accounts for approximately 12 % of GDP, with 86 % being publicly funded
(SCB, 2022a).[45] Due to an aging population and exponential increases in viable healthcare tech-
nologies, the never-ending economic problem of limited resources and unlimited claims is particularly
present in the health sector. Scarcity, coupled with the necessity to make priority decisions between
competing claims on resources, has led to an increased usage of economic evaluation in health-
care. Meanwhile, policymakers’ interest in understanding public preferences to inform decisions
and enhance adherence to health programs is on the rise. (Lancsar & Louviere, 2008; Svensson,
2022).[24][50] In this thesis, I provide a suggestion on a novel empirical design developed to quantify
opinions on how to balance disease severity and cost-effectiveness in healthcare prioritization.

Prioritizing patients based on health is in Sweden declared by law. The law, with the purpose of
ensuring a fair distribution of healthcare resources, is constituted by three principles. The first states
that all individuals have the right to equally qualitative care, regardless of personal characteristics
and social function. The second declares that patients with greater needs and worse quality of
life shall be prioritized. The third principle adds that decisions on the distribution of healthcare
resources are to be based on the cost-effectiveness of the treatments (SFS, 1996).[38] These three
principles must be followed by healthcare priority setting institutions, such as the Swedish Dental and
Pharmaceutical Benefits Agency (TLV): the central government agency responsible for determining
whether a pharmaceutical product, medical device, or dental care procedure shall be subsidized by
the Swedish publicly funded healthcare system (TLV, n.d.).[55]. The first principle mainly guides
how priority decisions are not to be made – for example, by considering gender, income, or age
(Svensson, 2022).[50] However, the second and third principle, using patients’ need for healthcare
versus cost-effectiveness, will yield different implications on what products and services to subsidize
in Swedish healthcare. There is hence a need to balance the two principles. One is then faced
with the inevitable question: how shall the weighting be made? Prioritizing patients of greater
need increases health-related equity in society. On the contrary, decisions based on cost-effectiveness
maximize the amount of health generated. This balance can therefore be seen as an equity-efficiency
trade-off. The question is debated by ethicists, economists, and healthcare professionals, and TLV
continuously adjust the operationalization of the principles (e.g. Engström, 2015; Sandman et al.,
2015; Barra et al., 2020a; TLV, 2015).[14][37][3][51]

There is an increasing international interest in numerically incorporating concerns for severity
in the reimbursement, i.e. subsidization, process (NOMA, 2012; Van de Watering et al., 2013; DH,
2011).[33][57][11] Douglas Lundin, the chief economist at TLV, testifies that the equity-efficiency
trade-off is a key issue at TLV and that knowledge of the Swedish public’s opinion on how to weigh
the two factors would be of large value for them (D. Lundin, personal communication, 2021-12-01).
Also Martin Henriksson, a member of the board taking the executive decisions on reimbursement at
TLV, emphasizes the value of such information (M. Henriksson, personal communication, 2022-01-
10). In addition, the academic community has stressed the need for studies on the subject (e.g. Barra
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et al., 2020b; Hausman, 2019).[4][19] There is furthermore reason to believe that TLV’s decision-
making is influenced by a cognitive bias, where the opportunity cost of reimbursement decisions is
partly ignored (Siverskog & Henriksson, 2021),[43] making empirical evidence even more valuable.
In addition, one may argue that in a democratic society, the government’s budget-setting process
shall, where possible, be informed by the preferences of the public (Baker et al., 2010).[2] There is
also reason to believe that the citizens’ trust in the healthcare system may be adversely affected if the
values determining the priorities are not aligned with their own (Wiss, 2017).[61] Empirical evidence
on public preferences on healthcare prioritization may be a way of decreasing such disparities.

People’s preferences on this equity-efficiency trade-off can however not be estimated using ob-
servational data. Therefore, despite the importance of such knowledge, the Swedish population’s
opinion on the subject is yet to be studied. Given the variability in results from other countries,
there is no reason to believe in universally appropriate "best estimates", and measures will hence
need to be country-specific (Nord & Johansen, 2014).[32] Besides the considerable variation in esti-
mates from previous research, a large share of studies has provided counter-intuitive estimates (e.g.
Lancsar et al., 2011; Baker et al., 2010; Van de Wetering et al., 2015).[25][2][58] This suggests a need
for methodological development.

My suggested empirical design, developed to quantify opinions on how to balance disease severity
and cost-effectiveness in healthcare prioritization, is a form of discrete choice experiment. Discrete
choice experiments have increased rapidly in usage during the last decades and play an increasingly
important role in informing public decisions in healthcare priority settings (Lancsar & Louviere,
2008; Whitty et al., 2014).[24][60] In this thesis, I moreover provide a way for TLV and international
equivalents to use the estimates from my design to rank treatments. To my knowledge, no such
measure has been presented for this purpose before. In addition, I test my method on Swedish
university students, making this study the first on a Swedish population.

While the presentation of the institutional framework is in the Swedish setting, the suggested
empirical design is just as suitable to use on other populations. Furthermore, if the method is im-
plemented by TLV in a large Swedish study, the results will also be of relevance to other healthcare
prioritization institutions, such as the Swedish Agency for Health Technology Assessment and As-
sessment of Social Services (SBU) and the National Board of Health and Welfare (Socialstyrelsen),
responsible for evaluations and guidelines respectively in Swedish healthcare prioritization (SBU,
2017).[44]

The results show that not only the amount of health is valued, but also how it is distributed,
prioritizing patients of worse health. This finding is in line with ex-ante hypotheses and is a sign of
quality of the design. The results are also consistent with accepting higher costs to treat patients of
worse health, as done today in Sweden.

The thesis proceeds with a description of the institutional framework in Section 2. The theoretical
framework is presented in Section 3, followed by a part on how to estimate preferences in Section 4.
In Section 5, it is described how the method is applied to the subject of this thesis. A summary of
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previous research on the subject is presented in Section 6. In Section 7, the results are presented.
The thesis is wrapped up by a discussion and a conclusion in Section 8 and 9.

2 Institutional framework

This section begins with a brief background on pharmaceutical reimbursement in Sweden. After that,
the respective roles of cost-effectiveness and disease severity in Swedish healthcare prioritization are
presented.

2.1 Pharmaceutical reimbursement in Sweden

In Sweden, prescription pharmaceuticals are subsidized by the state. The Pharmaceutical Benefits
Act states that it is TLV’s responsibility to decide which pharmaceuticals that are to be reimbursed
(SFS, 2002).[39] Moreover, the legislation declares that a pharmaceutical is to be subsidized if the
cost seems reasonable from a humanitarian, medical and economic perspective. In the Health and
Medical Services Act and the Ethical Platform, included in the law concerning priorities in healthcare,
it is stated how healthcare priorities shall be made in Sweden (SFS, 1996; 2017).[38][40] The Ethical
Platform states three principles that are to guide prioritization:

(1) The Human dignity principle: all human beings are equal and have the same rights, irre-
spective of personal characteristics and functions in society.

(2) The Needs-solidarity principle: resources are to be allocated based on needs.

(3) The Cost-effectiveness principle: in choices between various services or interventions, health-
care should strive for a reasonable relation between costs and effects, where the latter is
measured in terms of improved health and life quality.

The law states that the cost-effectiveness principle is to be given the least value. It is however
mentioned that this hierarchy mainly applies to decisions at the individual level. It also stresses
that cost-effectiveness is an overall target in healthcare. Still, it is not declared how the trade-offs
between the cost-effectiveness principle and the other two principles are to be operationalized. As
a consequence, legislators have left it to decision-makers to judge how these weightings are to be
made. In practice, TLV has primarily based reimbursement decisions on cost-effectiveness, while
accounting for an informal case-by-case assessment of disease severity (Siverskog & Henriksson,
2021; Wiss, 2017).1[43][61] TLV does not have a fixed budget, and hence reimbursement decisions
may affect the amount spent on pharmaceuticals, instead of displacing other treatments (Lundin et
al., 2014).[29] However, in practice displacement is present. Furthermore, regardless of the degree
to which the healthcare budget expands to create room for additional spending, the fact remains

1The needs-solidarity principle has, for instance, led to TLV accepting a higher cost for treatments of rare diseases,
otherwise improbable to be provided on the market, due to the small patient groups leading to a limited commercial
interest in researching and developing such products (Wiss, 2017).[61]
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that expenditures on one treatment could always be spent on another one (Siverskog & Henriksson,
2021).[43]

2.1.1 Cost-effectiveness and health economic evaluations

Health economic evaluations are used to allocate resources optimally in priority decisions in which
new pharmaceutical products are evaluated. Cost-Effectiveness Analysis (CEA) compares the costs
and effects of medical interventions; for example, a new treatment compared to the treatment
widely used at the time. The most favored effect measure in CEA is Quality-Adjusted-Life-Years
(QALYs) (Wiss, 2017).[61] With QALYs, both changes in quality of life from using a pharmaceutical
product, and expected life-years saved, are captured in a single measure. Health-related life quality
is expressed by so-called utility weights, which is a way of representing health on a scale, where 1
stands for perfect health and 0 death. QALYs are then obtained by summing the predicted years
of life gained, where years spent in different health states are weighted using the utility weights
associated with the respective health states (Zweifel et al., 2009, pp. 25-26).[62]

The Incremental Cost-Effectiveness Ratio (ICER) is the primary outcome of cost-effectiveness
analyses and is calculated in the following way:

ICER =
Costs treatment X − Costs treatment Y

Effects treatment X − Effects treatment Y
(1)

In the formula, the costs and effects of a new intervention (X) are compared to the corresponding
of a comparator (Y), e.g. the most used treatment. The result and conclusion drawn from a CEA
can be illustrated in the cost-effectiveness plane, as in Figure 1.2

Figure 1: The cost-effectiveness plane.

The cost-effectiveness plane contains four quadrants and a line representing the willingness to pay
2A modification of a figure presented in Drummond (2005),[13] as presented in Wiss (2017).[61]
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for a gain in health. When the cost-effectiveness analysis shows that the new intervention is more
expensive and less effective than the comparator (quadrant I), the new intervention is dominated by
the comparator. On the contrary, if the new intervention is less costly and more effective than the
comparator (quadrant IV), the comparator is dominated by the new treatment. However, in cases
where one of the treatments is found to be less expensive and the other more effective (quadrants
II and III), none of the treatments is dominant, and the additional effect gained from a treatment
has to be weighed against the greater costs associated with it.3 In these cases, the reimbursement
decision depends on the willingness to pay for a QALY, commonly referred to as the threshold value
(Wiss, 2017).[61] The choice of threshold value is a matter of debate and is in Sweden associated
with patients’ needs, i.e. the second principle (Barra et al., 2020a).[3]

2.1.2 Disease severity and health economic evaluations

As in most countries, no official threshold value is used in Swedish healthcare. Nevertheless, an
amount commonly stated as an indication is SEK 500,000 (∼EUR 50,000) per QALY (Barra et al.,
2020a).[3] The health distribution is also considered, and a greater sum is accepted to treat patients
with worse health (Svensson et al., 2015).[49] Reimbursement decisions made by TLV during the last
few years indicate that SEK 750,000 (∼EUR 75,000) per QALY is accepted for severe conditions and
1,000,000 (∼EUR 100,000) for diseases of the highest level of severity (Barra et al., 2020a).[3] The
gradual increase in threshold can be seen as the trade-off between cost-effectiveness and patients’
needs4 used today (Siverskog & Henriksson, 2021).[43]

3 Theoretical framework

This part starts with a description of opportunity cost neglect, a cognitive shortcoming possibly
present in TLV’s decision-making process. Then, theories of distributive justice used to guide health-
care prioritization are presented. Afterward, an instrument to measure health in several dimensions
is described, as well as how these have been connected empirically to an aggregate estimate of health.
Lastly, an assumption on the scale used to present health in the survey is discussed.

3.1 Opportunity cost neglect

The marginal cost of producing a QALY in the Swedish health system has been estimated to be
SEK 180,000 (∼EUR 18,000). Consequently, if a new treatment is estimated to cost more, it is
expected to create less health than is forgone by funding it. On the contrary, a net societal gain in
health is anticipated by reimbursing treatments cheaper than SEK 180,000 (Siverskog & Henriksson,
2019).[42]

3Very few new treatments are located in quadrant III (Svensson, 2022).[50]
4As well as non-discrimination, the first principle.
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To exemplify, in 2018 TLV reimbursed the drug Orkambi treating cystic fibrosis, with the ex-
pected ICER of SEK 2,540,000 (∼EUR 254,000) per QALY, motivated by the severity and rarity
of the disease (TLV, 2018a; b).[52][53] Using the estimate of the marginal cost to produce a QALY,
one can conclude that the reimbursement led to an expected 8.6 (2,540,000180,000 ) QALYs lost per QALY
gained. To justify the decision, the health of patients receiving Orkambi must be valued at at least
8.6 times the well-being of unidentified ones (Siverskog & Henriksson, 2021).5[43]

A possible explanation for such decisions, as argued by Siverskog and Henriksson (2021),[43]
is opportunity cost neglect.6 The theory refers to the tendency to ignore, or forget to consider,
opportunity costs if not reminded of them (Frederick et al., 2009).[16] A factor possibly leading to
such behavior is that patients affected by negative reimbursement decisions are often identifiable
and represented by vocal interest organizations, such as patient organizations, industry lobbyists,
and organizations for clinical specialties and occupational groups. On the other hand, individuals
whose health is forgone as a consequence of positive reimbursement decisions are unidentified and
generally lack heavy advocacy. This asymmetric attention could lead to positive decisions being
more comfortable to make (Claxton et al., 2015; Svensson, 2022).[9][50] Opportunity cost neglect
may hence lead to an unfair allocation of health resources.

3.2 Theories of distributive justice in healthcare

While most people probably agree that a fair allocation of public health resources is important,
it is not easy to settle for a definition. Theories of distributive justice provide insights into how
resources are to be distributed. This section will briefly describe five theories, all being used as
guidance in questions of prioritization in healthcare: utilitarianism, prioritarianism, egalitarianism,
the difference principle, and rule-of-rescue (Barra et al., 2020a; Wiss, 2017).[3][61]

Utilitarianism is generally assumed in economic welfare analysis (Atkinson, 2009).[1] According
to utilitarian theory, a fair distribution of healthcare resources is one where utility, for example
proxied by QALYs, is maximized.7 Thus, if accepting utilitarianism, the overall aim of healthcare
prioritization is to maximize the amount of QALYs produced in society. This means spending
resources on the most cost-effective treatments, regardless of characteristics, such as disease severity
(Wiss, 2017).[61]

Another, although similar, view is prioritarianism. Advocates of prioritarianism argue that while
there is a value in maximizing the relevant outcome, there should also be an aspiration to benefit
individuals who are worse off (Parfit, 1991).[35]

Just allocation of resources according to an egalitarian view is one that leads to the most equal
5An even more extreme example is a surgical procedure treating the disease claudicatio intermittens, in some

regions implemented against national recommendations of the National Board of Health and Welfare to an estimated
cost of at least SEK 50,000,000 (∼EUR 5,000,000) per QALY gained (Svensson, 2022).[50]

6Worth noting is that Martin Henriksson is a member of the board taking the executive decisions of reimbursement
at TLV (TLV, 2022).[54]

7It is however not obvious that health is a suitable proxy for utility, which is discussed in Section 8.
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distribution of the outcome in question, e.g. health or healthcare (Wiss, 2017).[61] However, it is
essential to note that the choice of outcome has substantial implications on the conclusions drawn.
While aiming to equalize health leads to severity guiding prioritization decisions, putting the focus
on healthcare will result in severity not being valued at all.

The difference principle, advocated by Rawls (1971),[36] is a less strict form of the egalitarian
view, in which unequal treatment is accepted, but only in cases that benefit the least privileged in
society.

Lastly, even though it can be argued not to qualify as a theory of distributive justice, a moral
intuition commonly referred to as the rule-of-rescue is that of helping identified individuals in ex-
traordinary need, no matter the costs (Largent & Pearson, 2012; Hughes et al., 2005).[26][21] To be
able to study the presence of these ideas among people, it is necessary to quantify health.

3.3 Measuring health

3.3.1 EQ-5D-3L

EQ-5D-3L is an instrument used in clinical studies, as well as in health economic evaluation, health-
care, and population studies, as a comprehensive measure of health-related life quality (Burström
et al., 2014).[7] With EQ-5D-3L, an individual’s health is reported in five dimensions. One is if she
has trouble walking about. A second is her ability of self-care, for example dressing, cooking, and
taking care of her hygiene. The ability to perform everyday activities, such as work or studies, is
also included. The two last dimensions are pain or discomfort, and anxiety or depression. The five
dimensions have three levels of severity: no problem, moderate problems, and severe problems. This
leads to a total of 35 = 243 unique health states (Burström et al., 2014).[7]

Burström et al. (2014)[7] study the average health-related life quality in various EQ-5D-3L
health states on more than 45,000 nationally representative Swedes. This is done by first letting
the participants assess their own health in the five dimensions of EQ-5D-3L. Then, each individual’s
aggregate health-related quality of life is estimated using various techniques. Aggregate health-
related life quality is measured on a scale from 0 to 1, where 0 represents death and 1 perfect health.
The relation between the health dimensions and aggregate health is then estimated using regression
analysis. Section 5.2 provides a description of how these estimates are used in my survey.

3.3.2 Properties of the health scale

To produce valid empirical estimates using scales measuring health, intervals of equal length must
have the same interpretation. For example, on the health scale ranging from 0 to 1, the distance
between 0.2 and 0.4 must be perceived as equal to 0.6 to 0.8. If this is not the case, estimates from
one part of the health scale cannot be carried over to another (Shah, 2009).[41]

Nord (1993)[31] finds that although intervals do not seem to be perceived as completely equal in
empirical studies employing health scales, deviations appear too small to undermine the results.

9



In Section 7.1, I present the results from investigating if the respondents of my survey treat the
levels as on interval scale, using two different approaches. Both examinations lend support to the
assumption that they are doing so.

4 Preference estimation

This section begins with a discussion of the properties of the category of data used in this study.
Then, the empirical method is explained using a simplified example.

4.1 Revealed versus stated preferences

In choice analysis, one distinguishes between Revealed Preference (RP) data and Stated Preference
(SP) data. RP data refers to information on choices made on an actual market (Hensher et al., 2005,
p. 92).[20] As individuals’ views on how to weigh cost-effectiveness and disease severity in healthcare
prioritization are not revealed through such actions, RP data cannot be used in this thesis. Instead,
stated preference data, representing choices made in hypothetical situations, are used. Using SP
data enables collecting information on preferences not otherwise expressed.

The central assumption of an SP-survey design is that a respondent’s stated preferences are an
unbiased estimate of her preferences (Benjamin et al., 2014).[5] The nature of stated preferences,
however, warrants some discussion. A common concern with SP data is that individuals do not
necessarily answer in accordance with their true values, especially on questions where one option is
seen as more socially desirable than the other(s) (Camerer & Hogarth 1999; Ding et al., 2005).[8][12]
Instead, choices may be based on one’s meta- or laundered preferences, i.e. the preferences one wants
to have. This tendency has been explained by SP surveys putting respondents in a deliberative
frame of mind, making them weigh emotional factors less than in "real life". It has however been
argued that meta-preferences can be preferable to true preferences when studying certain questions
(Benjamin et al., 2014).[5] Whether true or meta-preferences are the most interesting in my research
question is considered outside the scope of this thesis. Either way, letting individuals express their
opinions on political questions is the foundation of a democratic society.

Generally, a negative aspect of using SP data is that the participants might ignore personal
constraints, for example, by not considering personal budget restrictions on surveys studying con-
sumption behavior (Hensher et al., 2005, p. 96).[20] In my survey, however, there are no unfeasible
options.

4.2 Discrete choice analysis

The stated preference data are analyzed using discrete choice modeling. In discrete choice modeling,
choices are analyzed to estimate the implied underlying preferences leading up to a decision (Louviere
& Lancsar, 2009).[28]
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Before presenting my empirical design, the method is introduced using an example. Assume we
want to analyze reasons for choosing to travel by car or bus to work. Car and bus are then referred
to as the alternatives. Specifically, we want to estimate the influence of travel time and cost on the
choice. Travel time and cost are then the attributes (Hensher et al., 2005, p. 4).[20] Assume the two
modes of transportation vary in the levels of the attributes travel time and cost: the travel time by
car and bus is 30 and 60 minutes respectively. Furthermore, assume the cost of traveling by car to
be $10 and $4 by bus. Individuals are then faced with a choice set where the two alternatives are
presented with their respective levels of the attributes (Hensher et al., 2005, p. 3).[20] When faced
with a choice set, one is assumed to choose the alternative that leads to the highest utility (Hensher
et al., 2005, p. 89).8[20]

The overall utility of alternative Y , Y = car, bus, for participant i is represented as UY i. More-
over, UY i can be divided into factors observed by the analyst and not. The observed factors are
denoted VY i and the unobserved εY i. VY i and εY i are here, as commonly done, assumed to be
independent and additive (Hensher, 2005, p. 75; Gyrd-Hansen, 2004; Baker, 2010, Lancsar & Lou-
viere, 2008).9[20][18][2][24] The utility of an alternative can then be represented by the following
expression:

UY i = VY i + εY i
10 (2)

VY i in turn contains the attributes, as well as their respective weights, establishing their relative
contribution to the observed sources of utility. Given a representative sample of n individuals, the
weights can be estimated using a logistic regression model:11

ln
(

Pr(Yi=Cari)
1−Pr(Yi=Cari)

)
= α130mini + α2$6i (3)

To compare the weight the population puts on the respective benefits of traveling by car and bus,
the Marginal Rate of Substitution (MRS) is produced by calculating the quotient of the estimated
parameters: α1

α2
.12 The interpretation of this fraction is the average relative weight the population

puts on saving 30 minutes in travel time by traveling by car compared to saving $6 by taking the
bus (e.g. Gyrd-Hansen, 2004; Lancsar & Louviere, 2008).13[18][24]

8Utility is here a relative measure where only the level of utility of an alternative compared to the other alternative
in the same choice set is relevant (Hensher et al., 2005, p. 74).[20]

9This assumption is necessary if not questions including all possible combinations of attribute levels are given to
each respondent (Gyrd-Hansen, 2004).[18] Including all would result in 256 choice sets per respondent in my design,
which is not practically possible. Lancsar and Louviere (2008)[24] argue that this may lead to biased estimates of the
main effects. However, the results of a simulation study suggest that not being the case (Lusk & Norwood, 2005).[30]

10A part of εY i is believed to be individual-specific. Hence the errors are clustered at the individual level in the
estimated models.

11Assuming a linear utility function and εY i being exponentially distributed of type II.
12I stick to common practice in discrete choice experiments by referring to the quotient as MRS, although it is

slightly misleading since marginal effects are not estimated.
13MRS is derived in Appendix A.2.
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5 Measuring preferences on disease severity versus treatment effect

In this section, my empirical design is presented. First, the attributes used are defined. Second, the
survey is presented, followed by lessons from testing it before implementation. Then, descriptive
statistics of the data are presented. The section ends with a presentation of my main model, followed
by a description of how to use the estimates to rank treatments.

5.1 Disease severity and treatment effect

The attributes studied in this thesis are Disease Severity (DS) and Treatment Effect (TE). Disease
severity is defined as 100 (maximum health) - health level before treatment. The definition of
treatment effect is the increase in health due to a treatment. Accordingly, the disease severity in the
example question below in Figure 2 is 30 (100 - 70) for Treatment A and 70 (100-30) for Treatment
B. The treatment effect of the respective treatments is 20 (90 - 70) for A and 10 (40 - 30) for B.

5.2 The survey

The data were collected by surveying a sample of students at Campus Ekonomikum, Uppsala Uni-
versity. The respondents completed the survey without assistance.

The first page of the survey contains background information on the topic, such as that pri-
ority decisions have to be made in healthcare due to limited public resources. The participant is
also introduced to representing health levels as numbers, from 0 to 100, and visually on a scale.14

Furthermore, the respondent is asked to imagine that factors not mentioned in the questions, such
as the patients’ age and the treatment costs, are the same between alternatives, i.e. treatments.15

Since the cost is held constant, TE is the only variable determining a treatment’s cost-effectiveness.
Lastly, in order to decrease the risk of the participant hastening when answering the questions, it is
stated that her choices may affect future healthcare prioritization.16 The first page of the survey is
presented in Appendix C.1.

The second page of the survey contains four examples of health states and their corresponding
average aggregate health level among the Swedish population. The examples are presented using the
EQ-5D-3L framework and are all connected to the aggregate health levels based on estimates from
Burström et al. (2014).[7] The reason behind including the example health states is to give partici-
pants an intuitive picture of the health scale before answering the questions. I believe that the wide

14Using a scale of 0 to 100 instead of 0 to 1, most often used to quantify health, has been shown to enhance
respondent understanding due to people in general being accustomed to thinking in percent (Lancsar et al., 2011).[25]

15In another setting, including patient age as an attribute could be preferable to holding it constant since it may
be of interest to study its effect on choices. As stated however, Swedish healthcare priority decisions are not allowed
to be made based on age, according to the Human Dignity Principle. Age may nevertheless alter priorities indirectly,
through treatments’ effect on life expectancy possibly differing between ages.

16If not giving the questions an effort leads to more or less answering them randomly, it will result in attenuation
of the estimates (Benjamin et al., 2014).[5] Also, information such as whom to contact if one has questions, assurance
of anonymity, and the expected time to complete the survey is presented on page one.
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usage of EQ-5D-3L in clinical studies, health economic evaluations, and healthcare and population
studies attests to its suitability to communicate health to the general public in an understandable
way.

At the end of each page containing a question on treatments, there is a nudge constituted by a
sentence encouraging the participant to go back and remind himself of the health state examples.

At the bottom of page two, one is asked to check off a box to consent to participate in the study.
The surveys without approval were excluded from the sample. The second page of the survey is
presented in Appendix C.1.

Page three and onwards contain the main questions of the survey. The questions were created
by first listing all possible combinations for which the following criteria are true:

1) The disease severity of the less severe health state (A) is 60-100.

2) The health of the more severe health state (B) is 10-40 units worse than the less severe state.

3) The treatment of the less severe state leads to an increase in health of 10-40 units.

4) The treatment effect of the more severe state is 10-30 units smaller than the one of the
less severe condition.

Moreover, DS and TE increase in steps by 10 units. These criteria result in 44 = 256 unique pairs
of health states with associated treatments. Then, all pairs in which one of the alternatives domi-
nates the other, given that disease severity and treatment effect are valued positively in healthcare
prioritization, were removed. This was done to force respondents to trade off disease severity and
treatment effect. An example of domination is that the treatment effect of Treatment A is greater
than of B, while the alternatives do not differ in disease severity. Lastly, all pairs in which a health
state ended up outside the range of 0 to 100 were excluded. This resulted in 40 unique pairwise
comparisons of hypothetical health states and treatments in which one of the options is associated
with worse health, i.e. a greater DS, and the other with a greater total health gain, i.e. TE. The
difference in TE between the alternatives of a question varies between 10 and 30, and between 10
and 40 for DS. According to TLV, it is relatively rare that treatments differ more in DS and TE
than there are estimations for from my method (D. Lundin, personal communication, 2022-05-02).
The 40 choice sets are listed in Table 6 in Appendix B. Also, an example question is presented in
Appendix C.1.

In the main part of the survey, each participant is presented with eight questions.17 The ques-
tions are randomly drawn from a pool of five different blocks.18 The respondent is then asked to
choose which of the two treatments she thinks shall be prioritized if the healthcare budget is in-

17The optimal number of choice sets per respondent depends on the context and is difficult to determine. Eight is
however a common number in health applications (Lancsar & Louviere, 2008).[24]

18The questions included in each block were randomized, as was the order of the questions. Using fixed blocks
instead of randomizing the questions assigned to each respondent was done to avoid a large imbalance in the number
of times the different questions occur, which would not otherwise be ensured with a small sample.
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sufficient to finance both. The options are neutrally labeled: "Treatment A" and "Treatment B"
to avoid signaling any right or wrong answer. There is also a "no-choice" option for participants
being indifferent between the alternatives, do not have an opinion, or fail to understand the choice
context (Feick, 1989).[15] By including such an option, participants are not forced to choose in these
situations.

Figure 2: The alternatives of an example question.

In Figure 2, the alternatives of an example question are displayed.19 The difference in treatment
effect between the two treatments is 10 units ((90 - 70) - (40 - 30)). The difference in disease severity
is 40 (70 - 30). Thus, if a respondent chooses Alternative A, she values a difference in TE of 10 units
higher than a difference in DS of 40. If B is chosen, it is the opposite case.

On the last page, questions on the choice sets’ perceived difficulty, and respondent demographics,
are asked.

In all choice sets, Alternative A is associated with a greater treatment effect than Treatment
B, while the disease severity of Alternative B is always greater than that of A. I believe that
there are both positive and negative aspects to this approach compared to randomizing the sides
of the alternatives. The argument for it is that the choice sets become more similar, enabling the
participant to more quickly detect the characteristics of the health states and treatments of the
particular question, and hence letting him focus on the ethical dilemma. The first argument against
my choice of ordering is the possible presence of the so-called ordering bias: that the sequence in
which alternatives are presented may affect their choice probability (Krucien et al., 2017).[23]

Secondly, one might argue that not placing the alternatives randomly might lead to participants,
after some choice sets, beginning to assume which alternative they prefer,20 and therefore start
choosing without considering the alternatives in each particular question.

While I did not record the time taken for the participants to complete the survey, I believe
that the meantime was around ten minutes and that it took very few less than five minutes. This
estimate is in line with the findings from the pre-pilot, in which participants recorded a meantime
just over ten minutes. A time duration of ten minutes would indicate an approximate time per
choice set of one minute, which I believe is enough to seriously consider the alternatives. Moreover,
the robustness tests in Section 7.3 suggest that there is neither any such behavior described above

19The complete question is presented in C.1.
20E.g. "I promote always favoring a greater treatment effect" or "The unfortunate shall be prioritized".
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nor any ordering bias.

5.2.1 Pre-pilot

Before using the survey on the population, iterative testing was performed to develop and test it
on a group of ten individuals similar in age and education to the study population. The purpose of
this pre-pilot study was to investigate respondents’ understanding of the attributes and levels, task
complexity, length of the survey, as well as likely responses. Lessons learned from the discussions
include:

1) A greater treatment effect and disease severity increases choice probability, ceteris paribus.

2) The task is (after some modifications) generally seen as comprehensible.

3) A large share of the task difficulty is due to the ethical considerations.

4) The example health states on page two of the survey are used extensively.

5.2.2 Descriptive statistics

42 respondents completed the survey, each answering eight questions, resulting in 336 observations.
Alternative B was chosen in 59 % of all choice sets, Alternative A in 41 %, and the "no-choice"
option was never elected.

As the data were collected on university students, the characteristics of the respondents differ
from the Swedish population. The share of individuals with less than three years of post-secondary
education was in the sample 81 %, while 19 % had studied for three years or longer. These groups
constitute 44 % and 29 % of 25 to 64-year-old Swedes (SCB, 2022b).[46] Moreover, females were
overrepresented in the sample, composing 69 %, and the rest were male. These groups both represent
approximately 50 % of the entire population (SCB, 2022c).[47] Lastly, the shares of the respondents
in the age groups 18-19, 20-24, and 25-29 years were 2 %, 74 %, and 24 % respectively, with no one
being more than 29 years old. In the Swedish population, these groups add up to respective shares
of 2 %, 6 %, and 7 % (SCB, n.d.).[48]

Of the subjects studied by the respondents, business studies was the most common one, consti-
tuting 26 % of the individuals. The second most frequent subject was economics (19 %), followed by
law (17 %), media and communication studies (12 %), and mathematics (10 %). Political science,
statistics, as well as urban and regional planning all accounted for 5 % of the sample. Lastly, 2 %
studied social and economic geography.

The response rate was 63 %. Of the 37 % denying participation, 29 % were male and 71 %
female. The distribution of subjects studied was: business studies (25 %), statistics (18 %), law
(14 %), sociology (14 %), urban and regional planning (11 %), engineering (11 %) and peace and
conflict studies (7 %).
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Regarding the questions’ perceived degree of difficulty, 5 % thought that the questions were not
difficult, while 57 % and 38 % thought they were somewhat and very challenging respectively.

5.3 The model

In the main model, I use the differences in attributes between the alternatives in a choice set
as independent variables. The following logistic regression model is estimated using maximum
likelihood:21

ln
(

Pr(Yi=Bi)
1−Pr(Yi=Bi)

)
= β1∆TE20i + β2∆TE30i +Θ1∆DS20i +Θ2∆DS30i +Θ3∆DS40i + νXi

(4)
where the dependent variable is the natural logarithm of the odds of Alternative B being chosen
by respondent i. Furthermore, ∆TER, R = 20, 30,22 is a dummy variable taking the value 1 if the
treatment effect in Alternative A is greater than in B with 20 or 30 units respectively, and 0 if the
difference is 10. ∆DSTi, T = 20, 30, 40 takes the value 1 if B’s disease severity is greater than A’s,
of the respective number of units, and zero if it is greater by 10. Xi is a vector of control variables
containing the choice set’s average disease severity and treatment effect.

Besides using the estimates to rank treatments, as presented in Section 5.4, the results can be used
to determine if individuals choose in line with different theories of distributive justice. For example,
under the assumption that health can be used as a proxy for utility, utilitarian preferences will
result in only aiming to maximize health, without concerns for disease severity, i.e. Θ1=Θ2=Θ3=0.
Prioritarian views, on the other hand, will yield non-zero estimates of the coefficients of disease
severity.

5.4 From estimates to ranking

In this section, a way of ranking treatments based on the estimates from the model presented in
Equation 4 is suggested.

The marginal rate of substitution of differences in attributes can be calculated using the following
expression: MRSkj = −βk

Θj
, k=1, 2, j=1, 2, 3.23 The MRS is interpreted as the relative weight the

population puts on the difference in treatment effect, in relation to the difference in disease severity.
If MRS > 1, the population puts a larger weight on the difference in treatment effect than disease
severity. If MRS < 1, a larger weight is put on the difference in disease severity, and if MRS = 1,
the two are weighted equally.

21The model is derived in Appendix A.1.
22One could imagine using relative differences instead of absolute ones. However, I follow common practice in health

studies and apply the latter (e.g. Lancsar et al., 2011; van de Wetering et al., 2015; Burström et al., 2014).[25][58][7]
23The negative sign in the denominator of the MRS is due to the estimated parameters associated with differences

in treatment effect are expected to be negative. This is a consequence of the treatment effects of the A alternatives
being greater than the TE of B and choosing B being the outcome variable.
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Assume two treatments for two conditions differ in both disease severity and treatment effect
by 20 units. Let us call the treatment with the greater effect C and the one treating a more severe
disease D. A difference in DS of 20 is captured by ∆DS20i, with the associated coefficient Θ1.
The corresponding variable for a difference in TE of the size 20 is ∆TE20i, with β1 as the related
parameter.

We can also include differences in treatment cost in the quotient. If the cost of Treatment C, for
instance, is twice the cost of D, this difference is internalized in the following way: −βk

λΘj
, where λ in

the example is 2.24

Moreover, assume that C and D, besides raising health-related life quality, also lead to an increase
in expected years of survival, which differ between the treatments. To internalize such variation,
the parameters can be scaled. For example, imagine that Treatment C leads to an increased life
expectancy of three years and D two. Then, the parameter associated with the difference in treatment
effect is weighted by a factor of ψ, in the example being 3

2 , resulting in the following MRS: ψ(−βk)λΘj
.25

The MRS measure can also be used in situations where the treatment effects, and hence also
the difference in TE, vary over time. Then, to calculate the "total" MRS, one can use the weighted
average of the MRS estimates capturing the various differences in treatment effect.

6 Previous research

I group most previous studies on the subject into two categories. The first contains partly qualitative
studies. These, I believe, have limited policy relevance. The second consists of studies, in my opinion
demanding too much of respondents and thereby possibly generating invalid estimates.

In the first group is the influential study by Nord (1993)[31] and several other ones to a large
extent inspired by his work (e.g. Oddsson, 2003; Green & Gerard, 2009).[34][17] In these studies, the
health states and treatment effects are only presented with words, e.g. a disease causing "moderate
problems" and a treatment providing "considerable" help (e.g. Nord, 1993; Oddsson, 2003; Green
& Gerard, 2009).[31][34][17] In my belief, there is a limited possibility to use the results from such
studies in healthcare priority decisions. Johnston et al. (2017)[22] argue that imprecise terms,
such as high, medium, and low, shall be avoided unless clearly defined. To my knowledge, no such
clarification is given in these studies. Consequently, they are sensitive to the exact phrasing used.
This is illustrated by Ubel (1999),[56] concluding that slightly changing the words describing the
health states in Nord (1993)[31] leads to considerably different results.

Unlike the mentioned studies, I use health description phrases from empirical research, knowing
24This can be made under the assumption of constant marginal utilities of DS and TE. The derivation is found in

Appendix A.3.1.
25This way of treating life quality and length interchangeably is the base of the commonly used QALY measure.

However, to make this adjustment, besides assuming that marginal utilities of DS and TE are constant, it must be
assumed that treatments are linear in DS, TE, and effect on life expectancy. The derivation is found in Appendix
A.3.2.
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how they are perceived and related to average aggregate health. I moreover complement the health
state descriptions with visualizations. Illustrations have been shown to improve respondents’ under-
standing of the task (Vriens et al., 1998; Deliza et al., 2003; Lancsar et al., 2011),[59][10][25] and
were by the participants of my pre-pilot found to be of much help.

In the second category is Lancsar et al. (2011),[25] estimating the relative weight of several
attributes in healthcare prioritization with a discrete choice experiment. Besides disease severity,
they include the attributes age the patients became unwell and the age the patient would die without
treatment. Lancsar et al. (2011)[25] include graphic representations of the choices. However, since
the treatments both increase health-related quality of life and life expectancy, the figures are two-
dimensional. The health and life expectancy before and after treatment are then represented by
differently sized rectangles. These, I believe, might be hard for participants to grasp. Also, health-
related life quality is only described as different shares of perfect health, demanding that participants
have an intuitive understanding of, for instance, "70 % health". Judgments on the internal validity of
discrete choice experiments are mainly based on whether estimated parameters have expected signs
and suggest anticipated characteristics of preferences, such as monotonicity (e.g., Lloyd, 2003).[27]
Several point estimates from Lancsar et al. (2011)[25] may be seen as counter-intuitive. For instance,
individuals who would survive to 70 or 80 years of age without treatment are given a large weight.
Lancsar et al. (2011)[25] suggest values of caring about the old in society and the sample being
unrepresentative as potential explanations for this finding. Furthermore, individuals with relatively
good health are to be favored, while patients struggling with the highest levels of disease severity
are to be given the lowest prioritization. For those results, a general wish to prioritize patients who
are more likely to return to full health is provided as an explanation (Lancsar et al., 2011).[25]

Baker et al. (2010)[2] is another study in the second group. Using a discrete choice experiment,
they investigate the importance of treatment effect and disease severity in healthcare prioritization.
Apart from DS and TE, Baker et al. (2010)[2] include the attributes years gained in life expectancy,
age at onset, as well as age at death if untreated. Similar to Lancsar et al. (2011),[25] Baker et
al. (2010)[2] include a visual two-dimensional health representation in the questions. Also, in much
the same way, the results found are quite counter-intuitive, with for instance the weight decreasing
with increased disease severity. The authors however note that the differences in those estimates are
small (Baker et al., 2010).[2]

A third study is van de Wetering et al. (2015),[58] being similar in design to Lancsar et al.
(2011)[25] and Baker et al. (2010),[2] but also including treatment prize as an attribute. Results
from the study include preferences for treating patients with less severe diseases. The authors bring
up the study’s design, including the complex graphical representation of the health states, as possible
reasons behind the counter-intuitive findings (van de Wetering et al., 2015).[58]

Gyrd-Hansen (2004)[18], not to be placed in either of the two categories of studies, estimates
the weight of the five health dimensions of EQ-5D-3L, instead of aggregate health, in healthcare
prioritization using a discrete choice experiment. Including all five dimensions in each alternative, I
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believe, is too much information for participants to process. Moreover, using them as attributes may
lead to additional problems. Inter-attribute correlation is the cognitive perceptions participants bind
to attributes. These ideas might lead to "cognitively unacceptable combinations" of attributes, which
in turn may result in participants stop taking the experiment seriously (Hensher et al., 2005, pp.
106-107; Lancsar & Louviere, 2008).[20][24] I believe this may be a risk in Gyrd-Hansen (2004)[18],
due to the inclusion of alternatives for instance described by the inability to wash, dress oneself, and
perform usual activities, such as study or housework, but no problems in walking about. Another
aspect participants may view as unrealistic is that health dimensions in some questions are worsened
by treatment. For instance, a treatment may lead to problems with walking.26 Lastly, Gyrd-Hansen
(2004)[18] does not use any graphical representation. The results include an estimate implying the
population values health improvement negatively. The author argues that this is hard to explain,
but brings up collinearity as a potential reason (Gyrd-Hansen, 2004).[18]

7 Results

This section begins with a presentation of the main results on how the population values differences
in DS and TE, which are used to rank treatments. Afterward, estimates of the relative weights of
different DS levels are presented. The section ends with descriptions and findings of robustness tests
and an examination of the respondents’ consistency.

7.1 Ranking of treatments

In column one of Table 1, the results from the model represented by Equation 4 are presented.
Due to the model only consisting of dummy variables, it reveals the data without inserting any
assumptions on the shapes of respondents’ utility functions. This is to be completely transparent
with the results.

Starting with the estimates of disease severity, one can conclude that all else equal, respondents’
probability of choosing an alternative increases with disease severity, i.e. Θ1, Θ2, and Θ3 are all
positive. Moreover, the point estimates imply a monotonic increase, i.e. Θ3 > Θ2 > Θ1. These
findings are in line with a priori expectations, as long as not the majority of the population are
utilitarians not considering DS at all, and proxy utility with health. Another potential reason for
finding dissimilar results would be widespread preferences for not prioritizing patients of the lowest
health levels above individuals of slightly better health. Such views were revealed in the pre-pilot
with motivations such as that the former would "not be able to work and contribute to society
even if getting treatment". Worth noting however is that the estimates are associated with much
uncertainty due to the small sample size.

26Treatments worsening health is not unrealistic considering side effects. However, what is relevant for the validity
of the results is if it perceived so by the participants.
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Table 1: Main results.

(1) (2) (3)
VARIABLES Alternative B Alternative B Alternative B

∆DS20 1.132*** 1.209***
(0.393) (0.405)

∆DS30 1.636*** 1.346**
(0.420) (0.538)

∆DS40 1.701*** 2.151*
(0.532) (1.225)

∆TE20 -1.369*** -1.296***
(0.311) (0.481)

∆TE30 -1.955*** -2.125***
(0.400) (0.463)

∆TE10 × TE B=10 -0.120
(0.448)

∆TE10 × TE B=20 -0.211
(0.418)

∆DS20 × DS A≤20 -0.257
(0.827)

∆DS30 × DS A≤20 -0.198
(1.067)

∆DS30 × DS B≥70 0.575
(0.522)

∆DS40 × DS B≥70 -0.463
(1.190)

∆DS 0.171***
(0.046)

∆DS2 -0.002***
(0.001)

∆TE -0.110***
(0.020)

Average DS 0.059** -0.025 -0.036
(0.019) (0.025) (0.023)

Average TE -0.030 0.052 0.055**
(0.028) (0.036) (0.025)

Observations 384 384 384
R-squared 0.137 0.142 0.132

Standard errors clustered at the individual level in parentheses.
Goodness-of-fit measure: MacFadden’s pseudo R-squared.

*** p<0.01, ** p<0.05, * p<0.1

The results also display that respondents on average value treatment effect positively, ceteris
paribus, i.e. | β1, β2 |> 0. As with disease severity, there is an indication of monotonic preferences
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for treatment effect: | β2 | > | β1 |. This, I argue, is also expected. The estimated parameters for
both attributes differ significantly from zero on all common significant levels.

I furthermore investigate if the differences in attributes are valued differently depending on their
levels. It may, for example, be that differences in DS are weighted more heavily in the worst part of
the health scale. This could for instance be based on an idea that favoring patients with worse health
of a given number of units is more important when their health is very severe, than the same number
in the better part of the health scale. This, among other types of interaction effects, is included in
the model described by Equation 4, and the results are presented in column two of Table 1.27 As
can be seen, no estimated coefficients of interaction effects are statistically significant. Hence, the
model without interaction effect, described by Equation 4 is used. This finding is also in line with
the respondents treating the health levels as on interval scale, discussed in 3.3.2.

Using the estimates from the model represented by Equation 4, MRS estimates displaying the
average relative weight of differences in TE and DS can be extracted, which are presented in Table
2. All estimates are presented in the form MRSkj where k is the attribute difference placed at the
top of the table, and j the one located to the left. Hence, MRS estimates greater than 1 in Table 2
imply a larger weight put on the difference in TE than DS, while estimates smaller than 1 suggest
the opposite.

Table 2: MRS estimates for differences in TE and DS, with standard errors in parenthesis. The
standard errors are calculated using the Delta method (Bliemer and Rose, 2013).[6]

∆TE20 ∆TE30

∆DS20 1.210 1.727
(0.472) (0.704)

∆DS30 0.837 1.195
(0.278) (0.445)

∆DS40 0.805 1.149
(0.309) (0.473)

From Table 2, one can for instance see that a difference in TE of 20 is weighted 21 % higher
than a difference in DS of 20 units.

We furthermore want to be able to compare treatments of differences in DS and TE smaller than
20, the smallest estimated differences. I do this by assuming ∆DS0 = ∆TE0 = 0, i.e. an attribute
being the same between alternatives has no effect on choice probability.28 Then, in order to examine
the shapes of the utility functions,29 I plot the estimates of the model presented in Equation 4, and

27As a consequence of excluding choice sets with dominated alternatives, a quite limited number of interaction
effects are viable. For example, if the TE of Alternative A is 20, it cannot be more than 10 units greater than the TE
of B, since that would lead to domination. Also, multicollinearity hinders more interaction effects from being possible
to estimate.

28This assumption is investigated empirically in Section 7.3.
29Note that the x-axes are differences in the attributes. They are hence no ordinary utility functions.
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connect them with lines:

Figure 3: Estimated utility functions of differences in DS and TE.

In Figure 3, the average relative utility, measured on the y-axis, associated with differences in
DS and TE, placed on the x-axis, is displayed. From the visualization, one can detect that the
relative utility increases concavely with difference in disease severity. For differences in treatment
effect, no non-linearity can be detected.30 To investigate the shapes of the utility functions further,
I estimate a logit model, linear in treatment effect and containing both a linear and a quadratic
term for disease severity:

ln
(

Pr(Yi=Bi)
1−Pr(Yi=Bi)

)
= γ1∆TEi + ω1∆DSi + ω2∆DS

2
i + ηXi (5)

Using this model, no reference level is needed. Hence it can be explored if the reference levels
of the model represented by Equation 4, ∆DS10 and ∆TE10, seem to be located on the estimated
utility functions. The estimates are presented in column three of Table 1. The parameters are highly
significant, and MacFadden’s pseudo R-squared is just slightly smaller than the flexible model: 0.132
compared to 0.137. Moreover, I use a likelihood ratio test to assess if the flexible model described
by Equation 4 has a significantly better fit than the one presented in Equation 5. The p-value found
is 0.189, meaning that the null hypothesis of the two models fitting the data equally well is not
rejected. This indicates that ∆DS10 and ∆TE10 are located on the estimated utility functions. It
also lends support to the assumption of respondents treating attribute levels as on interval scale,
discussed in Section 3.3.2, since the flexible model does not significantly better fit the data than the
less flexible one, where the levels are treated as equidistant.

As stated, an assumption made is that ∆DS0 = ∆TE0 = 0. Hence, respondents are assumed to
be indifferent between ∆DS0 and ∆TE0, which per definition means MRS∆TE0 ∆DS0 = 1. With
MRS∆TE0 ∆DS0, we have MRS estimates for differences in TE between 0 and 30 and between 0 and
40 for DS. To extract MRS estimates for differences in between existing estimates, weighted averages
of MRS∆TE0 ∆DS0 and the values from Table 2 are used.

30Worth noting is that the range in differences is smaller for TE than DS.
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7.2 Valuing disease severity

Besides ranking treatments, the survey results can be used to estimate the relative weights associated
with different levels of DS, using a model described by Equation 6:

ln
(

Pr(Yi=Bi)
1−Pr(Yi=Bi)

)
= ϕ1jDSB30i + ϕ2jDSB40i + ϕ3jDSB50i + ϕ4jDSB60i + ϕ5jDSB70i+

+ϕ6jDSB80i + ζXi

(6)

The results are found in Table 3. As can be seen, the point estimates increase monotonically with
DS, indicating that the population believes that patients’ prioritization shall increase with disease
severity. This may be seen as in line with a priori expectations, as discussed regarding the findings
on differences in DS in Section 7.1.

Table 3: Model estimating the weight of different DS levels.

(1)
VARIABLES Alternative B

DSB30 3.711***
(1.381)

DSB40 5.626***
(1.713)

DSB50 6.193***
(2.182)

DSB60 7.923***
(2.461)

DSB70 8.952***
(2.777)

DSB80 10.042***
(3.116)

Average DS -0.176***
(0.057)

Average TE 0.046**
(0.023)

Observations 384
R-squared 0.052
Standard errors clustered at the individual level in parentheses.

Goodness-of-fit measure: MacFadden’s pseudo R-squared.
*** p<0.01, ** p<0.05, * p<0.1

The estimates can also be presented as a utility function, as in Figure 4:31

31In Figure 4, the utility of treating individuals of perfect health (DS = 0) is assumed to be 0.

23



Figure 4: Estimated utility function of DS.

Moreover, MRS estimates are presented in Table 4, from which we for example can see that the
weight for treating diseases of severity 60 is 41 % larger than for 40.

Table 4: MRS estimates for levels of DS, with standard errors in parenthesis. The standard errors
are calculated using the Delta method (Bliemer and Rose, 2013).[6]

DSB30 DSB40 DSB50 DSB60 DSB70 DSB80

DSB30 1 1.516 1.669 2.135 2.412 2.706
(0.307) (0.337) (0.417) (0.476) (0.552)

DSB40 0.660 1 1.101 1.408 1.519 1.785
(0.133) (0.090) (0.089) (0.104) (1.102)

DSB50 0.599 0.908 1 1.279 1.446 1.621
(0.121) (0.074) (0.087) (0.090) (0.110)

DSB60 0.468 0.710 0.782 1 1.130 1.267
(0.091) (0.045) (0.053) (0.043) (0.045)

DSB70 0.415 0.628 0.692 0.885 1 1.122
(0.082) (0.041) (0.043) (0.371) (0.048)

DSB80 0.370 0.560 0.617 0.789 0.891 1
(0.075) (0.032) (0.042) (0.028) (0.038)

The corresponding model to the one presented in Equation 6 for TE is also estimated. The point
estimates, presented in the second column of Table 5 in Appendix B, are found to have the expected
sign and also increase monotonically, as anticipated.

7.3 Robustness tests

In the survey, Alternative A is always associated with a greater TE, while DS is greater in Alternative
B. A concern with not varying the location of the alternatives with higher levels in the two attributes
is that if a respondent concludes which attribute she generally weighs heavier, she may start choosing
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without considering the levels of each particular question. If this type of behavior is present, and
more occurrent among respondents favoring one of the attributes, it will result in the estimated
coefficients of the preferred characteristic being positively biased in absolute value. To investigate
this potential issue, the model presented in Equation 4 is re-estimated with an intercept included. A
non-zero intercept would indicate a tendency of one of the alternatives being systematically favored,
not explained by the attributes. The estimated model is presented in column one in Table 5 in
Appendix B. As can be seen, the estimated intercept does not differ from zero. In addition, this
result implies that no ordering bias is present since an intercept also would capture such behavior.

7.4 Consistency test

In order to judge the validity of the results, a consistency test was developed. In the test, the number
of inconsistent answers in relation to all possible inconsistencies was calculated, assuming that utility
increases monotonically with greater differences in the attributes. The test was constructed so that
if a respondent does not choose an alternative weakly dominating32 a previously chosen alternative
in both DS and TE, while the alternative to the first elected alternative weakly dominates the chosen
alternative in the second choice set, it is judged as an inconsistent choice. To exemplify: a respondent
chooses an alternative leading to a health increase of 70 to 100, over one where the treatment leads
to a rise in health of 30 to 50. Then, she does not choose one associated with a health increase of 60
to 90 (weakly dominating the already chosen 70 to 100 because of a greater DS and an equivalent
TE) over a treatment with a treatment effect of 40 to 50 (dominated by 30 to 50 in both TE and
DS). This counts as an inconsistency because she does not choose the alternative with the greater
treatment effect in the second question, although she did in the previous one where it was "worse"
while the other treatment was "better" than the corresponding one in the second question. This
example is illustrated in Figure 11 in Appendix C.3.

Of all possible occurrences, 22 % were answered in a way deemed inconsistent. Dividing the
sample into groups based on the amount of education shows that the share among students who
had studied at the post-secondary level for less than three years was 22 %. Similarly, 23 % was the
proportion among those having studied for at least three years.

Regarding the assumption of monotonic preferences, the estimates of the model presented in
Equation 4 provide some support for this assumption being fulfilled when considering the whole
sample. Moreover, it is probable that monotonic preferences are present for treatment effect; not
preferring a greater TE ceteris paribus is seen as improbable. Regarding disease severity however,
several respondents in the pre-pilot revealed preferences for not prioritizing patients of the lowest
health levels above individuals of slightly better health, with motivations such as that the former
would "not be able to work and contribute to society even if getting treatment". For respondents
with such values, their answers may incorrectly be judged as inconsistent, as a result of the imposed
assumptions. The share of inconsistent responses from this test is therefore believed to be upward

32I.e. the associated utility being the same or higher, given the assumed preferences.
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biased and is to be seen as an upper bound of the true share.33

8 Discussion

While the focus of this thesis is methodological, the empirical results warrant some discussion. The
signs of all estimated coefficients were in accordance with ex-ante hypotheses. The results indicate
that the population not only values the amount of health created, but also how it is distributed,
prioritizing patients of worse health. The latter supports using higher willingness-to-pay thresholds
to treat patients of greater degrees of severity, as done today in Sweden.

The results are in line with the theory of prioritarianism, advocating for a substantial weight to
be put on maximizing health, while still valuing discrepancies in disease severity. If the respondents
proxy utility with health, the results are less compatible with them having widespread utilitarian
views, only aiming to maximize the amount of utility created, since no significant estimates of the
disease severity coefficients then would have been expected to be found. However, if the marginal
utility of health among the population is judged as decreasing, the findings are compatible with
them having utilitarian ideas. If assuming health as the variable of interest, the results are neither
in line with egalitarianism nor the difference principle, since such views would lead to only disease
severity guiding choice in the survey.

That the empirical design seems able to capture expected opinions on questions most individuals
probably have spent limited time pondering upon, I believe is a sign of quality of the method.34

Not finding counter-intuitive estimates is more the exception than the rule in studies done so far on
the subject. Furthermore, there is some indication that the method can mediate small differences
between health states, and corresponding treatments for peoples’ preferences to be estimated as
monotonic. It is however important to note that due to the small sample size, there is substantial
uncertainty associated with the estimates. While it would be of large value to collect enough data
to significantly distinguish the MRS estimates from each other, this is seen as beyond the scope of
this pilot study.

Furthermore, a model where differences in treatment effect are modeled as linear and differences
in disease severity both as linear and with a quadratic term seems to capture the variation in respon-
dent preferences. This gives support to increasing the range of differences possible to extract MRS
estimates for, which leads to the great majority of treatments considered by TLV being possible to
compare with the method. It is however not guaranteed that the preferences of the Swedish popu-
lation can be modeled in a similar manner, which is a limitation of the empirical design suggested

33In order to get rid of this suboptimal feature, the assumption of monotonic preferences could be dropped for
DS. This would however result in not detecting all inconsistent answers for those who do have such preferences,
leading to the share of answers considered as inconsistent being downward biased. In order to be conservative, the
above-discussed consistency test is used and not the latter.

34As mentioned, judgments on the internal validity of discrete choice experiments are mainly based on whether
model parameters have expected signs and suggest anticipated characteristics of preferences, such as monotonicity.
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in this thesis.
Lastly, while there are indications of the survey being able to capture the preferences of the

population studied, this does not ensure the same for the Swedish population. Differences between
the sample studied and the Swedish population include a larger share in the sample having studied
at the post-secondary level for less than three years and the opposite for three years or more. Even
though there is no evidence from the consistency test implying that individuals with shorter post-
secondary education handle the survey less well, people with no such education may. This group is
not represented in the sample, which is a weakness of the study.

9 Conclusion

This thesis aimed to provide a suggestion for a method to quantify opinions on how to trade off
disease severity and cost-effectiveness in healthcare prioritization. Although empirical evidence on
the question from a Swedish population is of value for priority-setting institutions, no such knowledge
has existed to date. Moreover, as a large share of studies made on the subject from other countries
has provided counter-intuitive estimates, this suggests a need for methodological development.

The results found in my pilot study indicate that the population values both the amount and
distribution of health created, favoring individuals suffering from severe conditions. The findings are
seen as in line with ex-ante hypotheses, which is a sign of quality of the method. The results are also
consistent with Swedish healthcare prioritization – spending more resources on patients with worse
health. Moreover, the findings are compatible with the theory of prioritarianism, advocating for a
substantial weight to be put on maximizing health, while still valuing discrepancies in disease severity.
If assuming health as the variable of interest, the findings are neither in line with egalitarianism nor
the difference principle, aiming for complete equality. The compatibility with widespread utilitarian
views, generally assumed in economic welfare analysis, depends on the respondents’ perception of
the relation between utility and health.

Important to note is that while the focus of the institutional framework has been on the Swedish
setting, the suggested empirical design is just as suitable to use on other populations.

My proposition for future research is to employ the suggested method on a large representative
sample of the Swedish population.
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Appendices

A Derivations

A.1 Derivation of the model

Of the two alternatives, A and B, the choice process of individual i can be represented in the fol-
lowing way:

Bi =

1

0
if

VBi − VAi < 0

VBi − VAi > 0
and the "no-choice" option if VBi − VAi = 0

We let the observed sources of utility be specified as:
VAi = αA + α20TE

A
20i + α30TE

A
30i + α40TE

A
40i + γ20DS

A
20i + γ30DS

A
30i + γ40DS

A
40i

and:
VBi = αB + α10TE

B
10i + α20TE

B
20i + α30TE

B
30i + γ30DS

B
30i + γ40DS

B
40i+, ...,+γ80DS

B
80i

where TEAKi, K = 20, 30, 40 and DSALi, L = 20, 30, 40 take the value zero or one depending on a given
alternative A’s treatment effect and disease severity respectively. Similarly, TEBMi, M = 10, 20, 30

and DSBNi, N = 30, 40, ..., 80 take the value zero or one depending on the respective treatment effect
and disease severity of a B alternative.

The difference in observed utility between alternative A and B, combining all attribute levels, is
then given as:
VBi − VAi = αB − αA + λ10(TE

B
10i − TEA20i) + α20(TE

B
20i − TEA20i) + ...+ τ40(DS

B
80i −DSA40i)

which can be written more concisely as:
VBi−VAi = αB−αA+α20(TE

B
20i−TEA20i)+α30(TE

B
30i−TEA30i)+γ30(DSB30i−DSA30i)+γ40(DSB40i−

DSA40i)+λ10∆TE10i+λ20∆TE20i+λ30∆TE30i+τ10∆DS10i+τ20∆DS20i+τ30∆DS30i+τ40∆DS40i

where ∆TEP , P = 10, 20, 30 is the difference in the size of treatment effect between alternative
A and B. Similarly, ∆DSQ, Q = 10, 20, 30, 40 is the difference in disease severity between A and
B. I make the assumption that αA = αB, meaning that no utility is intrinsically associated with
either alternative A or B, i.e. no ordering bias is present.35 Moreover, neither disease severity nor
treatment effect is ever the same in a choice set, since that would lead to one of the alternatives
dominating the other. Using ∆TE10i and ∆DS10i as reference levels for the two attributes and
assuming that the unobserved factors are extreme value distributed, the following logistic regression
model can be estimated using maximum likelihood:

ln
(

Pr(Y=Bi)
1−Pr(Y=Bi)

)
= β1∆TE20i + β2∆TE30i +Θ1∆DS20i +Θ2∆DS30i +Θ3∆DS40i + νXi

(7)
35This is investigated empirically in Section 7.3, where support for the assumption is found.

34



A.2 Derivation of MRS

Assume the following utility function representing the utility of decreasing the travel time and cost
to work:

V = ιmin+ χdollar (8)

where the marginal utility of saving one minute is ι and the corresponding of saving a dollar is χ.
MRSmindollar is defined as:

∂V
∂min
∂V

∂dollar

, which with the assumed utility function is equal to: ι
χ and is

interpreted as the number of dollars saved in travel cost that is equally worth in utility to saving a
minute in travel time.

A.3 Derivation of adjustments of MRS

A.3.1 Differences in cost between treatments

Assume the following utility function:

V = β1TE20 + β2TE30 + Θ1DS20 + Θ2DS30 + Θ3DS40 (9)

Furthermore, assume two treatments for two conditions where the treatment effect of the first treat-
ment, which we call C, is 20 and the second, D, is 30. The utility from a treatment effect of 20 and
30 units respectively is captured by TE20 and TE30. Furthermore, assume that the costs of C and
D are PTE20 and PTE30.

To maximize utility, consumption of the treatments shall be at MRSTE20TE30 = PTE20
PTE30

. By

definition, we know that MRSTE20TE30 =
∂V

∂TE20
∂V

∂TE30

. We partially differentiate the utility function and

find that ∂V
∂TE20 = β1 and ∂V

∂TE30 = β2. Hence, utility maximization is where β1
β2

= PTE20
PTE30

. We then
assume that PTE20 doubles. Assuming that the marginal utilities are constant, the MRS can be
adjusted for that change: µβ1

β2
= µPTE20

PTE30
, where µ in the example is 2.

TE20 and TE30 were arbitrarily chosen. The same adjustment can be applied to estimates of
other values and to differences in the attributes. It has thus been shown that changes and differences
in cost can be incorporated in the MRS, assuming constant marginal utilities.

A.3.2 Differences in effect on life expectancy between treatments

In this derivation, the same example as in Appendix A.3.1 is used. Furthermore, besides constant
marginal utilities, we assume that treatments are linear in health-related life quality, treatment
effect, and effect on life expectancy. We can then modify Equation 9 to the following:

V = β1TE20×LETE20+β2TE30×LETE30+Θ1DS20×LEDS20+Θ2DS30×LEDS30+Θ3DS40×LEDS40
(10)

Where, LES , S = TE20, TE30, DS20, DS30, DS40, is the expected extension of life from a treat-
ment. Assume that Treatment C is expected to extend life by ρ years and Treatment D by π, i.e.
LETE20 and LETE30 are ρ and π respectively. We then calculate MRSTE20TE30 = ρβ1

πβ2
.
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The same adjustment can be made on estimates of other values, as well as differences in DS and
TE. Hence, it has been shown that differences between treatments in effect on life expectancy can
be internalized in the MRS, given the assumptions made.

B Tables

Table 5: (1): Model including an intercept.
(2): Model with different levels of TE.

(1) (2)
VARIABLES Alternative B Alternative B

∆DS20 1.132***
(0.394)

∆DS30 1.640***
(0.416)

∆DS40 1.709***
(0.557)

∆TE20 -1.368***
(0.310)

∆TE30 -1.949***
(0.428)

TEB10 2.504***
(0.745)

TEB20 5.065***
(1.084)

TEB30 6.702***
(1.396)

Average DS -0.030 0.027***
(0.025) (0.016)

Average TE 0.059** -0.204***
(0.028) (0.048)

Constant 0.038
(0.804)

Observations 384 384
R-squared 0.137 0.097
Standard errors clustered at the individual level in parentheses.

Goodness-of-fit measure: MacFadden’s pseudo R-squared.
*** p<0.01, ** p<0.05, * p<0.1
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Table 6: All included choice sets, presented as DS, TE, divided by blocks.

DS, TE
CHOICE SET Alternative A Alternative B
Block 1
1 30, 20 60, 10
2 40, 30 50, 20
3 30, 30 40, 20
4 40, 40 70, 10
5 40, 20 80, 10
6 40, 30 80, 10
7 30, 30 40, 10
8 40, 20 60, 10
Block 2
1 40, 40 80, 10
2 30, 30 70, 20
3 40, 30 70, 20
4 40, 30 50, 10
5 40, 40 60, 10
6 30, 30 50, 20
7 40, 30 60, 20
8 20, 20 40, 10
Block 3
1 30, 20 70, 10
2 30, 20 40, 10
3 40, 40 80, 20
4 40, 30 80, 20
5 30, 20 50, 10
6 40, 40 50, 10
7 40, 40 70, 30
8 40, 30 60, 10
Block 4
1 40, 40 60, 30
2 20, 20 30, 10
3 30, 30 60, 20
4 30, 30 50, 10
5 40, 40 50, 20
6 30, 30 70, 10
7 40, 40 50, 30
8 40, 40 80, 30
Block 5
1 20, 20 50, 10
2 40, 30 70, 10
3 40, 40 70, 20
4 40, 20 70, 10
5 20, 20 60, 10
6 40, 40 60, 20
7 40, 20 50, 10
8 30, 30 60, 10
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C Figures

C.1 The survey

Figure 5: The first page of the survey.
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Figure 6: The second page of the survey.
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Figure 7: An example of the questions in the survey.
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C.2 The survey translated to English

Figure 8: The first page of the survey, translated to English.
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Figure 9: The second page of the survey, translated to English.
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Figure 10: An example of the questions in the survey, translated to English.
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C.3 Other figures

Figure 11: Example of an inconsistency. "∧" and "∨" are used to illustrate dominance of the lower
and upper alternative respectively.
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