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AbstrACt
Introduction Organ transplantation is the treatment of 
choice for patients with severe organ failure. Nevertheless, 
donor organs are a scarce resource resulting in a large 
mismatch between supply and demand. Therefore, 
priority-setting leads to the dilemma of how these scarce 
organs should be allocated and who should be considered 
eligible to receive a suitable organ. In order to improve the 
supply–demand mismatch in transplantation medicine, 
this study explores preferences of different stakeholders 
(general public, medical professionals and patients) for the 
allocation of donor organs for transplantation in Germany. 
The aims are (1) to determine criteria and preferences, 
which are relevant for the allocation of scarce donor 
organs and (2) to compare the results between the three 
target groups to derive strategies for health policy.
Methods and analysis We outline the study protocol 
for discrete choice experiments, where respondents are 
presented with different choices including attributes with 
varied attribute levels. They were asked to choose between 
these choice sets. First, systematic reviews will be 
conducted to identify the state of art. Subsequently, focus 
group discussions with the public and patients as well as 
expert interviews with medical professionals will follow 
to establish the attributes that are going to be included in 
the experiments and to verify the results of the systematic 
reviews. Using this qualitative exploratory work, discrete 
choice studies will be designed to quantitatively assess 
preferences. We will use a D-efficient fractional factorial 
design to survey a total sample of 600 respondents 
according to the public, medical professionals and patients 
each. Multinomial conditional logit model and latent class 
model will be analysed to estimate the final results.
Ethics and dissemination This study has received Ethics 
Approval from the Hannover Medical School Human Ethics 
Committee (Vote number: 7921_BO_K_2018). Findings 
will be disseminated through conference presentations, 
workshops with stakeholders and peer-reviewed journal 
articles.

IntroduCtIon 
Since its beginning, transplantation medi-
cine worldwide is faced with the challenge of 
a mismatch in supply and demand for donor 
organs, forcing stakeholders to make deci-
sions on how these scarce resources should 

be allocated and who should be considered 
to receive an available organ.1 This deci-
sion-making and priority-setting is an ethical 
dilemma, because for most patients with severe 
organ failure, a new healthy organ is the last 
chance to live. However, organ allocation 
procedures need to be seen as a complex case, 
in which multiple factors must be considered.2 
To date, allocation of deceased donor organs 
is based on criteria such as time on the waiting 
list, medical urgency, chance of success or 
paediatric status.3 In Germany, for example, all 
organ allocation decisions are recommended 
to explicitly consider medical urgency and 
transplantation success according to the 1997 
German organ transplantation act.4 Yet, these 

strengths and limitations of this study

 ► To our knowledge, this study will be the first to 
measure and quantify stated preferences (discrete 
choice experiments) for deceased donor organ al-
location considering three different stakeholder 
groups: the general public, medical professionals 
and patients.

 ► This approach allows a complete overview and 
comparison between different stakeholders, since 
discrete choice experiments provide a better under-
standing of preferences than instruments which use 
surveys measuring preferences directly.

 ► The attributes and levels will be selected based on 
findings of preliminary work such as systematic 
reviews as well as qualitative research, in order to 
identify which aspects of organ allocation are most 
important and to provide a realistic context.

 ► The results will contribute a better understanding of 
preferences and an improvement of the organ al-
location policy, in order to increase the number of 
available organs.

 ► Given a scenario, the design of discrete choice ex-
periments demands participants to make a decision 
on what they might think, while not assessing actual 
decisions, which is a limitation of the methodology.
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criteria are conflicting since success rate usually decreases if 
urgency increases.5 

How to allocate organs should be seen as a societal task, 
since selecting a specific patient always comes with dese-
lecting other patients, which might not have the chance to 
receive another organ in the future. Therefore, the deci-
sion-making as well as priority-setting is dependent from 
different stakeholders: general public (they are the poten-
tial suppliers of organs and determine how many organs are 
available for transplantation), medical professionals (they 
are the healthcare providers responsible for the patients) as 
well as patients (they are the recipients of the new organs).

Public preferences of organ allocation
It is important to involve public preferences in the organ 
allocation decisions, since organ donation needs to be 
seen as a public resource: Supply and demand for organs 
is highly dependent on the amount of people donating 
and people needing, respectively. To date, most studies 
and overviews focused on organ donation rather than 
organ allocation.6–12 A systematic review by Tong et al13 
ascertained seven main themes underlying public prefer-
ences for organ allocation: ‘maximum benefit’ (survival 
and quality of life), ‘social valuation’ (with dependants, 
employed or respected occupation), ‘moral deserving-
ness’ (registered donor, healthy lifestyle), ‘prejudice’ 
(citizen, ethnicity), ‘fair innings’ (younger age, first trans-
plant), ‘first come, first served’ (longer waiting time) 
as well as ‘medical urgency’ (more severe illness, closer 
to death). All relevant themes occur simultaneously, 
resulting in rather conflicting preferences between indi-
viduals, whereby an overall trade-off between different 
criteria was not identifiable. However, most of the single 
studies ascertain public preferences with direct question-
naires, showing that the public wants to prioritise those 
with the most benefit, while also considering those with 
the highest urgency or longest waiting time.14–18

Medical professionals’ preferences of organ allocation
Medical professionals have a very unique role in the 
process of organ allocation. They are the gatekeeper for 
patients to organ allocation, starting with informing the 
patients about the procedure, initiating organisational 
procedures when perceiving their patients as in need of 
an organ and taking the necessary medical steps for their 
transplantation.19 So far, many studies on this topic iden-
tified that some candidates are seen as more deserving 
to receive an organ than others, whereas patients with 
suicidal tendencies, HIV, alcoholism or a history of 
substance abuse are seen as undeserving.20 Furthermore, 
a lot of medical factors are seen as clear contraindications 
to transplantation, such as diabetes, active systematic lupus 
erythematosus or inoperable coronary artery disease.19 
Studies assessing the preferences of medical professionals 
regarding organ allocation are often asking either for 
agreement/disagreement towards specific statements21 22 
or for an opinion of whether a hypothetical patient is 
eligible for transplantation.23 Comparing patients and 

deciding for one, or ranking criteria regarding their 
importance in allocation eligibility is rarely done. Also, 
qualitative interviews have usually been explorative.24 25

Patients’ preferences of organ allocation
The patients act as a counterpart to the medical professionals 
in this case. While medical professionals act as advocates for 
their patients and should decide in their best interest,26 in 
practice this relationship might be different. Patients are 
affected by their own medical condition and have pref-
erences shaped by the extreme situation they are in. A 
common design for studies involving patients is comparing 
two hypothetical candidates and investigating the impact of 
the trade-offs offered on the patients’ decisions. This is often 
done via scenario-based questionnaires.27–30 Additionally, 
patients are often asked to rank attributes according to their 
personal preferences or according to a group consensus.31 32 
While some personal factors, such as having children or 
other dependants, are seen as highly important,29 30 32 other 
personal factors, such as being a donor themselves, are not 
perceived as relevant.31 33 They intuitively understand that 
scarce resources need to be allocated by highest efficiency,33 
and also agree with prioritising patients by longer waiting 
time.27 31 To our knowledge, no systematic reviews have 
assessed the perspectives of patients regarding prioritising 
candidates for organ allocation so far.

AIMs
This paper describes the study protocol of the ‘Präferenzen 
in der Organallokation’ (POL) (Preferences in Organ 
Allocation) study. This study elicits how the three target 
groups of public, medical professionals and patients in 
Germany want to allocate donor organs and what aspects 
of organ allocation influence their preferences. The 
specific objectives are:
1. Extract criteria and preferences on how donor organs 

should be allocated.
2. Assess the extent to which preferences vary between 

the three target groups.
3. Determine the relative importance of different attri-

butes that go beyond transplantation success and med-
ical urgency.

This study is using liver transplantations as the example 
of allocation decisions. Furthermore, we compare the 
public preferences with current ethical principles of 
distributive justice. We expect that the results allow a 
better understanding of preferences between different 
stakeholders and contribute to influence the organ allo-
cation policy.

MEthods And AnAlysIs
overview of approach and method: discrete choice 
experiment development
The POL study will use both quantitative and qualitative 
methods including systematic reviews, focus group discus-
sions, expert interviews and discrete choice experiments 
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(DCEs) to investigate preferences from the public, 
medical professionals and patients regarding allocation 
of donor organs for transplantation. It should be noted 
that qualitative work is required as a part of DCE develop-
ment in order to identify relevant attributes and levels for 
the choice design.34

A DCE is a common method to elicit stated preferences, 
which has been increasingly used in health economics 
regarding among others to assess health or healthcare 
services.35 It asks its respondents to imagine scenarios, 
designed to mimic real life and make a choice on the basis 
of their own preferences between different alternatives in 
each scenario. The method is based on Lancaster’s theory36 
that (1) the utility of goods and services can be described 
or defined by different key characteristics or factors (ie, 
attributes) that characterise the good or service and that 
(2) each attribute varied systematically with different spec-
ifications (ie, attribute levels). In a DCE, a good or service 
is described with relevant attributes based on changing 
combinations of attribute levels. Respondents are asked to 
choose between a number of hypothetical alternatives (ie, 
choice sets) the option that is most preferred. It is assumed 
that respondents take into account all information provided 
and select the option that has the highest value or utility 
for them. From these choices, a mathematical model can 
be constructed which describes the relative importance (ie, 
trade-off) of the attributes. Therefore, DCE studies allow 
determining which attributes are driving individual’s pref-
erences, which trade-offs respondents are willing to accept 
and how changes in attributes and attribute levels affect the 
respective preferences.36 Furthermore, DCEs are based on 
the random utility theory,37 which means, in contrast to the 
classic consumer theory, that individual choice behaviour is 
rather probabilistic than deterministic. This implies that the 
utility of a good or service can be divided into an explicable, 
systematic element as well as a non-explicable, random 
element. The latter, for example, can be due to unobserved 
preferences or measurement errors.38 39

According to the aims of the POL study, three substudies 
with the perspective of the public, medical professionals 
and patients will be conducted. The same methods and 
processes will be used for each study, as described in the 
five steps below. The study will follow the International 
Society for Pharmacoeconomics and Outcomes Research 
best practices guidelines for Good Research Practices 
for Conjoint Analysis Task Force.40 An overview of the 
DCE development process is shown in figure 1. We are 
currently in the first stage (completed systematic review) 
of identifying attributes of organ allocation.

stage 1: systematic review
Two systematic reviews were conducted to identify which 
aspects of organ allocation are most important for the 
target groups. Irrespective of study design, all quantita-
tive and qualitative studies evaluating preferences and 
perspectives regarding the allocation of donor organs 
and listed from 1 January 2000 to 1 November 2017 
were searched in three databases without language 

restriction: PubMed, Web of Science Core Collection 
and EBSCO Biomedical Reference Collection: Corporate 
Edition. Only studies from the year 2000 onwards were 
included in order to represent up-to-date preferences 
and perspectives as well as to consider changes in trans-
plantation medicine. In addition, we checked reference 
lists from retrieved literature for relevant publications. 
Two researchers independently screened studies in a 
three-step process. First, titles were screened to identify 
potentially relevant studies. Subsequently, the abstracts 
of the included titles were screened in order to assess 
the studies still relevant. These were then read in full for 
more detail. The screening was conducted in a sensitive 
approach. Disagreements were discussed until consensus 
was reached and the help of a third reviewer was consulted 
in cases where consensus could not be reached.

For full transparency, we will publish the results of both 
systematic reviews.

stage 2: qualitative research
Focus group discussions and expert interviews will be 
conducted both to establish the attributes to be included 
in the DCEs and to verify the results of the system-
atic reviews. Overall, three to four focus groups will be 
performed with the involvement of public and patients 
(n=8–12). The final number of focus groups realised will 
be based on the point of data saturation. The public will 
be recruited via Hannover Medical School event series 
‘Patientenuniversität’ (‘patient university’, an indepen-
dent health education institution to increase health 
literacy in the general population) as well as via news-
paper advertising. These participants will be sorted in 
one group with people who do not have any information/
experiences about organ transplantation and allocation, 
one who does and a third, mixed group. Patients with liver 
failure will be recruited from Hannover Medical School 
and support groups. Participants will be purposively 
sampled to ensure a balance of numbers between male 
and female, age groups and a variety of cultural back-
grounds, when possible. Each focus group will have three 
phases: (1) preliminary questions about general thoughts 
and attitudes to organ transplantation and allocation, (2) 
a group discussion on what factors should be considered 
in organ allocation and how people should be prioritised 
to receive organs and (3) a ranking exercise of the factors 
identified from the group discussion. The ranking exer-
cise will be conducted using a modified nominal group 
technique.41–43 Furthermore, we will conduct four to six 
expert interviews with medical professionals, (physicians 
and surgeons involved in the transplantation process, 
transplantation commissioned) recruited via Hannover 
Medical School as well as national and international 
congresses and conferences. The final number realised is 
also dependent on achieved data saturation.

For all target groups, people who are interested in 
participating in the focus group discussions or face-to-
face interviews are asked to respond to the study adver-
tisements by contacting the research team through email 
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or telephone for more information. Following contact, 
we will provide additional information on the intention 
to ensure participants have adequate knowledge and 
understand what their participation would involve. All 
participants must be aged 18 years or older, able to speak 
German and with the ability to provide consent. If they 
meet these inclusion criteria, participants will be asked to 
provide an email or postal address to send an invitation 
including the participant information sheet and consent 
form. All sessions will be moderated by the research team 
and will be digitally audio recorded and later transcribed 
in full without any identifying information. The focus 
group discussions will last approximately 1.5–2 hours 
while the expert interviews will last 30–45 min. Transcripts 
will be entered into MAXQDA (VERBI Software GmbH 
V.18.0.8) and reviewed line by line by the research team. 

A preliminary coding system will be developed and the 
data will be analysed for emergent themes using content 
analysis according to Mayring.44

stage 3: development of dCE design
Following the preliminary work in stages 1 and 2, a design 
for the DCE studies will be created when the attributes 
and attribute levels have been decided on. The final list 
of attributes and attribute levels will be selected from 
current recommendations40 by (1) considering any 
possible important attribute for the organ allocation and 
(2) including those who could be realistically described 
in choice scenarios without creating dominant options. 
A process of selecting and specifying these attributes and 
attribute levels will be followed.

Figure 1 Development of the DCEs. DCEs, discrete choice experiments.
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In an unlabelled DCE, the inclusion of the exact number 
of attributes and attribute levels is LA (if equal in all attri-
butes), where L is the number of attribute levels and A the 
number of attributes. Because it is not feasible to confront 
all respondents with all possible combinations of attribute 
levels due to time frame and fatigue constraints, each 
respondent will be presented with a subset of all possible 
choice sets, a so-called fractional factorial design. This prac-
tical purpose reduces the number of choices used in the 
experiment while maximising the statistical efficiency (ie, 
precision) of the design. Therefore, a design maximised 
for the multinomial logit model based on D-efficient frac-
tional factorial experimental criteria will be used to generate 
a certain number of pairwise choice sets using the design 
software SAS OnDemand for Academics (SAS V.9.4).39 45 46 
We will generate a design that can estimate the organ alloca-
tion criteria effects as well as potential interactions between 
different criteria effects. Previous research suggests, based 
on rules of thumb, that respondents can efficiently handle 
approximately 10 choice sets at one time if they do not 
have any cognitive impairment47 and that the number of 
included attributes should be limited to maximum eight 
each with two to four levels.39 40 It should be noted that the 
design has to enable a realistic and comprehensive image 
resulting in little descriptions of the used attributes, which 
were supported visually. Consequently, the final design will 
be divided into several blocks (ie, versions) of the survey with 
10 choice sets per block for all three target groups. Blocking 
is an accepted statistical technique in a DCE design and will 
be used to ensure balance among differing attribute levels.45 
Every version of the survey will be randomly allocated to 
each respondent by the software used to design the survey. 
An example of a DCE choice task is shown in figure 2.

The DCE questionnaire will be tested for face and 
theoretical validity. Pilot data will be collected on approx-
imately 18 respondents from the public, medical profes-
sionals and patients. Face validity will be explored refining 
the phrasing and comprehension of the respondents 
and asking at the end of the survey what they thought 
could be improved about the survey. Whereas theoretical 
validity will be tested through sign and significance of the 

parameter estimates to ensure that they are conform to 
priori expectations, especially without dominant attri-
butes. Additionally, two choice sets will also be included 
to serve as consistency and reliability checks. A consis-
tency check is a theoretically dominant choice set which 
is used to test the rationality of the respondents and a 
reliability check is simply a repetition of a choice set from 
the experimental design to somewhere later.48 49

stage 4: dCE survey
The questionnaires will be structured into an introduc-
tion, an explanation of the context of the survey, an 
example of the choice set with descriptions of all used 
attributes and attribute levels, a suggestion on respon-
dents’ time and the importance of their participation 
and confidentiality. In addition to the DCE questions, 
information on socioeconomic and sociodemographic 
characteristics as well as attitude to organ transplantation 
and allocation via Likert scales will be collected for each 
survey. The questionnaires will also include questions on 
a Likert scale, which will allow an evaluation of the level 
difficulty of the choice sets and how confident the respon-
dents were with their decisions.

The DCE survey will be conducted using a paper-and-
pencil questionnaire for all three target groups with an 
option for an additional online survey for the public. For 
the public survey, we will use a quota sampling based on 
age and sex to recruit a sample broadly representative of 
the German public. Respondents will be recruited from 
local residents’ registration office across Lower Saxony. 
Medical professionals and patients will be recruited 
through clinics across Germany. Inclusion criteria are the 
same as with the qualitative research.

To date, the sample size calculations for DCE studies 
have not been completely developed. Therefore, a final 
power calculation cannot be performed. However, there 
is ambiguity about the relevance of sample size calcu-
lation in DCEs because the sampling theory rather is 
designed to minimise errors in the choice proportions of 
the alternatives than to calculate the minimum sample 
size to generate reliability of the estimated effects. 

Figure 2 Example of a DCE choice set. DCE, discrete choice experiment.
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Therefore, the final sample size is dependent on the 
design characteristics of the DCE, whereby the number 
of attributes, the attribute levels, the number of choice 
sets, the number of alternatives in each choice set and 
the size and direction of prior parameters obtained from 
the pilot study has been decided before sample size for 
DCEs can be calculated.50 51 However, previous studies 
using DCE design have typically shown that 300–400 
respondents may be sufficient for statistical analysis.35 
Johnson and Orme52 53 propose their calculation for a 
minimal sample size:  

nta
c ≥ 500 , where n is the minimal 

sample size, t the number of choice sets, a the number of 
alternatives in each choice set and c the highest number 
of level in attributes included. It should be noted that for 
robust results the formal should conclude to a minimum 
of 500. More desirable should be a final value of 1000.54 
To ensure that the respondents are broadly generalisable 
to the German adult population and that we are able to 
explore interactions between different attributes as well 
as to analyse subgroups, we plan with a sample size of 
approximately 200 respondents in each of the public, 
medical professionals and patients resulting in a total of 
600 respondents.

stage 5: analysis
Data obtained from the paper-and-pencil questionnaires 
will be entered directly by one of the study researchers into 
Microsoft Excel (Microsoft Corporation V.2010), and will 
be checked by a second researcher. Data will be imported 
into Stata (StataCorp V.15) and frequency distributions will 
be used to check for and exclude outliers. All three target 
groups will be analysed separately and afterwards will be 
checked against each other. First, descriptive statistics will 
be calculated for respondent samples. Second, data to the 
DCE will be analysed using multinomial conditional logit 
model (MCLM) and latent class models (LCM). An MCLM 
is the most basic choice model used as a comparison when 
estimating more complex models51 and estimates average 
preferences as fixed values while an LCM allows to identify 
correlations in responses and to assess preference hetero-
geneity. Therefore, LCMs group respondents into classes 
which have similar preferences to identify respondents char-
acteristics associated with particular groups. Finally, sensi-
tivity analyses will be performed to determine the stability of 
the parameter estimates.

Model results will be expressed as parameter estimates 
(β), odds of one choice instead of another choice and 
their 95% CIs as well as p values. The results of this study 
will inform policy about public, medical professionals’ 
and patients’ preferences for the allocation of donor 
organs for transplantation by highlighting factors, which 
are most important in the allocation as well as factors, 
which differentiate between the three target groups.

Patient and public involvement
We are planning to involve patient support groups in the 
recruitment process. Patients and public were neither 
involved in the development of the research questions or 

the outcome measures, nor in the study design and will 
not be used for conducting the research except of their 
role as respondents. Every participant (patients, public as 
well as medical professionals) will be informed that they 
can request the study results in written form at the end of 
the project.

EthICs And dIssEMInAtIon
Confidentiality and anonymity of the obtained data will 
be strictly guaranteed. Digital recording of the focus 
groups and expert interviews will only be performed after 
written informed consent is given from the participants. 
Participants will not be identifiable in any transcripts. It 
will be stated clearly that all participants have the right to 
withdraw from the research at any point in time without 
any disadvantages. For the DCE survey, no formal written 
consent will be needed, as consent will be implied by 
completion and sending of the questionnaire. Addition-
ally, written consent is not possible if the public will be 
surveyed via an online platform. Overall, data protection 
is guaranteed and secured according to the internal data 
protection office from the Hannover Medical School.

Submission of abstracts to various conferences and 
publication in peer-reviewed medicine as well as public 
health and social science journals is to follow. Results will 
also be communicated to the funding body by way of an 
annual report. To develop strategies for wider dissemi-
nation of the findings, we will organise workshops at the 
end of the project with decision-makers in the field of 
health policy as well as stakeholders. By supplying a better 
understanding of current preferences in the public, 
medical professionals and patients, our study will high-
light options to allow for more transparent and equitable 
policies to organ allocation and in the consequence to 
increase the willingness to donate organs.
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