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Abstract

Objectives. Neuroendocrine tumors (NETs) are rare, slow-growing malignant tumors. So far,
there are no data on patient preferences regarding its therapy. This empirical study aimed to
elicit patient preferences in the drug treatment of NET.
Methods. Based on qualitative patient interviews and an analytic hierarchy process, six
patient-relevant attributes were analyzed and weighted using a discrete-choice experiment.
Patients were recruited with the help of a NET support group. An experimental 3*3 + 6*3
–MNL design was created using NGene. The design consisted of eighty-four choices, divided
into seven blocks. Participants were randomly assigned to these blocks. The analysis included
random parameter logit and latent class models.
Results. A total of 275 participants (51.6 percent female; mean age, 58.4 years) were included.
The preference analysis within the random parameter logit model, taking into account the 95
percent confidence interval, showed predominance for the attribute “overall survival.” The
attributes “response to treatment” and “stabilization of tumor growth” followed. The side
effects “nausea/vomiting” and “diarrhea” were considered of relatively equal importance.
Latent class analysis of possible subgroup differences revealed three preference patterns.
Conclusions. Preferences can influence therapeutic decisions. Preference analyses indicated
that “overall survival” had the strongest influence, with participants clearly weighing outcome
attributes higher than side effect attributes. In conclusion, mono-criterial decisions would not
fully reflect patient perspectives.

With requests for greater involvement and participation of patients and the general societal
shift toward greater self-responsibility, self-determination, and autonomy, the role of the
patient is changing (1). To fully and objectively assess clinical needs and treatment decisions,
patient perspectives should be included.

With regard to optimal treatment of neuroendocrine tumors (NETs), decisions on
approval, appraisal, utility assessment, and ultimately the pricing of health technologies are
made by experts, with judgments grounded on evidence of clinical effectiveness obtained
from (randomized) clinical trials. So far, decisions important from the perspective of NET
patients and their next-of-kin, and how they are weighted against each other, have not yet
been considered. As different preference studies have shown, decisions from experts do not
always correlate with the subjective preferences of the patient, and patient criteria are not nec-
essarily congruent with the endpoints set by experts (2). In addition, endpoints can be weighed
differently in decision-making. Finally, subgroup differences in terms of preferences between
different patient populations can also occur (3).

NETs are slow-growing tumors that arise in the gastrointestinal tract, endocrine pancreas,
lung, or thymus and are often malignant (4). Many secrete hormones and thus provoke endo-
crine symptoms. Up to 10 percent of all NETs (5), especially midgut NETs, secrete high con-
centrations of hormones (6). Symptoms caused by these NETs are collectively known as
carcinoid syndrome (5).

NETs are relatively rare, having an annual incidence of approximately 2.5 to 5 per 100,000
people in Germany (approximately 1,600–4,000 per year) (7) and prevalence of approximately
35 per 100,000 (8). Recent estimates show a steady increase in the incidence of NET and a dra-
matic increase in its prevalence; however, survival rates have increased, which is probably due to
better diagnosis and treatment (9;10). The treatment of NET is multi-modal (11) and aims to
control symptoms and reduce circulating hormone levels, thus preventing further tumor growth.
Reducing tumor size may improve the chances of survival and quality of life of patients (9).

Drug treatment for patients with NET has several aims: treat the hormonal symptoms
(anti-symptomatic treatment), improve the quality of life, and delay tumor growth (anti-
proliferative therapy). The choice of a drug depends on the particular tumor type, because
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there are few drugs that are suitable for universal use (7;12).
Biotherapies include mainly two groups of substances: somatosta-
tin analogues and interferon-alfa (4;7;12). Several other new drugs
are also available with different mechanisms of action, including
cytostatics, tyrosine kinase inhibitors, and anti-angiogenic
drugs; recently, radiolabeled substances have been introduced.
Many of these compounds have shown promising results in
patients with NET (4).

Due to lackof information on patient preferences regarding drug
treatment options ofNET inGermany, identification andweighting
of patient-relevant outcomes for decision-making are necessary.
Obtaining preference criteria from patients should improve deci-
sions about usage of health technologies in the short term (as
preference-based treatment alternatives lead to higher compliance
and adherence), strengthen patient orientation in the medium
term (as patient-centered treatment alternatives and communica-
tion enhance patient understanding), and improve clinical effects
in terms of morbidity and mortality in the long term (as higher
compliance and adherence will lead to better treatment outcomes).

Against this background, the following questions are to be
answered in the context of an empirical study with German par-
ticipants: What are the key decision criteria for the selection of an
optimal drug therapy from the perspectives of patients as well as
their relatives? How do patients and relatives weigh these different
decision criteria when selecting the optimal NET drug therapy?
Are there differences in the weighting of the relevant decision cri-
teria for different sub-groups? In this empirical study, we docu-
mented patient preferences regarding the drug treatment of
NET. A discrete choice experiment (DCE) was used to rank
patient-relevant treatment characteristics. The goal of the survey
was to provide a basis for patient-oriented evaluations of innova-
tive treatment options in NET and to assess patient perspectives
on the basis of scientific evidence. Our overall aim was to expand
the scientific clinical findings in the field of NET through assess-
ments of treatment from the perspectives of patients and family
members by means of preference data.

Methods

Elicitation of Patient Preferences through DCEs

The DCE is a choice-based version of the conjoint analysis, which
was made possible by the theoretical work of Lancaster (13) and
McFadden (14). Instead of ranking or rating different therapeutic
features (as in traditional importance elicitation formats and con-
joint analyses), DCEs perform a pairwise comparison of hypo-
thetical alternatives (differently configured therapy options) and
ask participants to choose between them (15). Thus, respondents
are forced to make trade-offs between attributes and their levels.
This method offers practical advantages, such as closeness to real-
ity, as trade-off decisions are part of everybody’s everyday life. The
implementation of pairwise comparisons considerably reduces the
degree of complexity of the tasks for participants (16–18).
Therefore, DCEs have been increasingly used in health economics
and health service research (19;20). The structure of a DCE and
its analysis are multi-stage (21–23). Several checklists are available
and were considered during design of this study (16;18;24).

Decision Model: Attributes and Levels

A literature search was conducted on indications for NET (by
means of PubMed and Medline) to document available

state-of-the-art treatment options. Effects tables were used to
structure the relevant literature. An effects table is a qualitative
tool for displaying a concise summary of the key benefits and
risks of a drug and summarizes key results from clinical studies
in a certain indication (25).

Before the main survey was conducted, a preliminary qualitative
study in nine NET patients who underwent semi-structured per-
sonal interviews was conducted. Within these, a list of treatment
characteristics extracted from the literature was discussed and
tested for relevance from the patient’s perspective. Patient priorities
were elicited using an analytic hierarchy process (AHP) (26;27).

From these preliminary results, a DCE survey was developed
using the most relevant aspects from the AHP, which was pre-
tested in another nine qualitative personal interviews. These inter-
views were used to evaluate the clarity of the questionnaire design,
the quality of the scales used, and the comprehensibility of the
attributes, levels, graphics, and trade-offs included. This adaptive
approach allowed the quality of the instrument to be optimized
and questionnaire finalized (28). A scope test to test for possible
recoding of attribute levels on an ordinal scale was not included.
However, visualizations used in the DCE to present attribute lev-
els were also tested during the interviews. Figure 1 shows the final
framework of the attributes, the characteristics with their explana-
tions, and the associated icons.

The description of the attribute levels was created in a style
used in the classification scheme by the U.S. Department of
Health and Human Services and the Office of Human Research
Protection of the Food and Drug Administration (29).
Furthermore, a detailed patient-friendly introduction to every
attribute and related level was included in the survey. Attributes
related to side effects were introduced with respect to severity
and risk to explain the different aspects of the attributes and to
avoid any free interpretations.

Study Population and Recruitment

The survey was conducted between October and December 2014
using paper-and-pencil and online questionnaires. The support
group “Netzwerk Neuroendokrine Tumoren (NeT) e.V.” aided
in recruitment of patients for the survey. Patients diagnosed
with NET as well as their relatives who gave informed consent
and who were older than 18 years were included in the survey.
Participants who did not meet all of the criteria were excluded
as ineligible (disqualified), as were all participants who did not
complete the questionnaire (incomplete).

Ethical Considerations

All documents, the study design, and the research questions for this
study were reviewed and approved by the “Landesärztekammer
Baden-Württemberg” ethics board (approval number
F-2014-029). All participants were fully informed about the study
and its potential risks and benefits before participation.

Experimental Design

To construct the DCE choice sets, an experimental d-efficient
design (3*3; 6*3 MNL- Design) was created using NGene software
(30). The selected design comprised eighty-four choices, which
were divided into seven blocks of twelve choices. Allocation of
participants to the individual blocks was randomized. An analysis
of the linearity assumption based on various levels of attributes

244 Mühlbacher and Juhnke

https://doi.org/10.1017/S0266462319000217 Published online by Cambridge University Press

https://doi.org/10.1017/S0266462319000217


was possible with this design; that is, a parameter (coefficient) for
each level could be calculated. From the experimental design, two
alternatives were shown (binary choice sets). The experimental
design excluded illogical combinations of attribute levels and
also defined several combinations that condition each other. A
status quo alternative was not taken into account in the choice
scenarios, and participants had to state which of the therapeutic
options they would choose (forced choice).

Based on Orme’s formula (31), at least 125 respondents were
needed to estimate the main effects (12 choice tasks, 2 alterna-
tives, and a maximum of 3 levels). Because current discussion
indicates that this value is the lowest limit and given the intended
test for heterogeneity of preferences (32;33), a sample size of 200
participants was targeted to guarantee a statistically robust esti-
mate and the chance to carry out analysis of subgroups.

Data Analyses

Socio-demographic data collected in the first part of the question-
naire were analyzed using descriptive analyses. The relative
importance of each treatment attribute and level was estimated
by means of multivariate methods (e.g., random parameter logit
model, conditional logit model, latent class model) (34). SPSS
and STATA were used for statistical analyses. In all analyses,
p < .05 (double-sided) was considered statistically significant.
The evaluation of the preference coefficients took place with

consideration of the 95 percent confidence interval. Likelihood
ratio tests, Akaike information criterion (AIC), and Bayesian
information criterion (BIC) were used to check the accuracy of
the model, to determine the most appropriate model, and to
test for parameters that might improve the model fit.

Results

Socio-demographic Data and Health Responses

Participants could choose whether they filled in the online ques-
tionnaire or the identical paper-and-pencil questionnaire. Most
(74.6 percent) opted for the online version. Of the total sample
of 275 participants, 51.6 percent were female. Mean age was
58.4 years (range, 28–78 years; standard deviation [SD] = 10.05).
As shown in Supplementary Table 1, 77.1 percent of the partici-
pants were married. Of total participants, 26.2 percent held an
intermediate high-school diploma or technical college qualifica-
tion and 42.5 percent had a university degree. Of total patient
responders, 82.1 percent rated their current health as “good,”
“very good,” or “excellent,” with 17.5 percent indicating that
their current health was “not so good” or “poor.”

Mixed Logit Model (Random Parameter Logit Model) Results

Because the linearity assumption cannot be taken for granted, a
nonlinear model was estimated. Thus, effects coding was used,

Fig. 1. Overview of the decision model with visualizations.
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and no function was assumed about the attribute levels. With this
coding, a coefficient could be calculated for each level. The ran-
dom parameter logit (also “mixed logit”) takes unobserved het-
erogeneities between the survey participants into account.
Figure 2 and Supplementary Table 2 illustrate the corresponding
values. In the mixed logit model, the significance of the individual
therapeutic properties must be evaluated by differences between
the coefficients of the best and worst levels. If one compares
this more differentiated analysis with the previously presented
analysis of the conditional logit model, the relevance of the deci-
sion criteria shows a similar structure. If the different risks (of
occurrence) are analyzed separately from the effect-coded model
shown here, it becomes apparent that no clear rankings for side
effects can be derived due to overlaps among confidence intervals.

AIC and BIC were used to select the models. Both information
criteria follow the idea that a model should not be unnecessarily
complex and balance the quality of fit of the estimated model to
the available empirical data (sample) and its complexity measured
by the number of parameters. The number of parameters is con-
sidered “punitively,” meaning that, for both information criteria,
the model with the lowest value of the information criterion is
best. Within the analyses, the model quality, measured by AIC
and BIC, improved significantly in the combined model. Thus,
for further analyses and for ease of illustration, the compound
attributes with six levels (side effects) were summarized according
to the primary dimension of the attributes to three levels. The
summary was based on the severity of occurrence (“mild” to
“severe”) for the occurrence of “diarrhea” and “nausea/ vomiting.”
In the “occurrence of abdominal pain,” the summary was based
on the probability of occurrence (15 percent to 25 percent).

The meaning of each therapy characteristic must be evaluated
by differences in coefficients of the levels. In addition, the mixed
logit model allows an analysis of existing heterogeneities within
the individual attributes and levels. Because all attributes have
been adopted as “random parameters” within the calculation
model, the extent of heterogeneous preferences within the sample
can be inferred from the SD. The corresponding SDs are shown in
Supplementary Table 2.

The random parameter logit model resulted in the following
order. The preference analysis (considering the 95 percent confi-
dence interval) showed dominance for the attribute of “overall
survival” (level difference [LD] = 3.229), which was followed by
“response to treatment” (LD = 1.440), “stabilization of tumor
growth” (LD: 1.236), “occurrence of nausea/ vomiting” (LD =
1.218), and “occurrence of diarrhea” (LD = 0.852). In the therapy
decision of NET patients, “abdominal pain” (LD = 0.150) did not
seem to play a decisive role, which is expressed by the lack of sig-
nificance for two of the three levels.

Subgroup Testing Through Latent Class Analysis

Because the mixed logit model revealed significant SDs for most
levels, resulting from heterogeneities within the sample, an
exploratory analysis was generated by means of latent class mod-
els. A latent class model divides the population into several classes
with differences in sensitivities across classes. With the class
membership being treated as a latent component, a probabilistic
class-allocation model is used. The class-membership probabili-
ties are a function of socio-demographic attributes of the decision
maker, meaning that any taste heterogeneity across respondents
can be linked directly to variations across individuals. The stan-
dard mixed model has a rather low degree of flexibility in terms

of the analysis of the extent of heterogeneity, and the possibility
of identifying variations due to patient characteristics is quite lim-
ited (35;36). The latent class model has significant advantages in
interpretation over the mixed model. Using LC, one is able to link
taste heterogeneity to socio-demographic indicators instead of just
knowing that a certain sensitivity follows a certain (assumed) ran-
dom distribution in the study sample (35;37).

When reviewing model accuracy using AIC and BIC, a three-
class model was identified as suitable to reflect existing heteroge-
neity in responses. In addition, based on the probability of class
membership, structure variables could be analyzed regarding affil-
iations and possible correlations between socio-demographic var-
iables, and preference weightings were derived. To determine class
membership, significant differences in group distribution were
first analyzed using cross tables, which were confirmed by mean
value comparisons. From the significant structural parameters, a
regression model was calculated. In total, five structural and per-
sonal characteristics were identified that influenced the respective
probability of class membership: “gender,” “marital status (mar-
ried),” “living in a household with a partner,” “worries about
the future,” and “self-rated health.”

The preference pattern of the first group (class 1 [n = 54; 19.5
percent]) was characterized by a very high rating of the three out-
come attributes (Figure 3). In class 1, order of preference was
“response to treatment” (LD = 1.989), followed by “overall sur-
vival” (LD = 1.613) and “stabilization of tumor growth” (LD =
1.347). Members of class 1 were predominantly male. More
than in the other two classes, participants in class 1 indicated
“less/not at all” when asked about concerns regarding future
health. In the other two classes, participants were moderately or
very concerned regarding future health.

Class 2 (n = 95; 34.84 percent) showed significantly different
preference patterns versus class 1. Side effect attributes were sig-
nificantly more important, with “nausea/vomiting” (LD = 1.677)
being most relevant for this subgroup, which was followed by
“occurrence of diarrhea” (LD = 1.166) and “overall survival”
(LD = 0.964) (Figure 3). Participants in class 2 were predomi-
nantly and significantly female. In class 2, an above average num-
ber of participants lived in single households (as opposed to the
results of class 3). Accordingly, class 2 included the lowest propor-
tion of married participants (Table 1). This effect was statistically
significant.

In class 3 (n = 126; 46.0 percent), a noticeable preference was
shown for “overall survival” (LD = 4.519) (Figure 3). This most
important preference was followed by “stabilization of tumor
growth” (LD = 1.130) and “response to treatment” (LD = 0.949).
Participants in class 3 mainly lived together with a partner and
were mainly married (Table 1). We observed a significant associ-
ation between the structure variable “married” and class
membership.

Discussion

Most patients with NETs of the digestive organs are in their 6th
and 7th decade of life, with our present sample within this
range of 50 to 69 years (38;39). Compared with past investiga-
tions, our study included the highest number of NET patients
(40). With regard to tumor location, fifty respondents (18.2 per-
cent) had tumors of the pancreas (functionally active or nonfunc-
tional active). This is within results from the Global Patient
Survey (41), in which 22 percent of participants worldwide and
15 percent of U.S. respondents reported tumors of the pancreas.
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Also in accordance most NET forms being balanced between
males and females (38;39;42;43), the current sample was relatively
balanced, with 133 men and 142 women.

This study is the first to elicit patient preferences with regard
to medicinal therapies for NETs. In the mixed logit model, all
attributes except “occurrence of abdominal pain” showed a signif-
icant effect within therapeutic decisions. “Occurrence of abdom-
inal pain” had no significant coefficient r in the mixed logit
model, meaning that this side effect did not affect decision choices
with respect to medicinal therapies. This result is consistent with
the lack of occurrence of this adverse event in our respondents:
49.8 percent of respondents indicated “not at all” or only
“mild” abdominal pain.

The attributes that affected therapeutic decisions (overall sur-
vival, response to treatment, stabilization of tumor growth, nau-
sea/vomiting, and diarrhea) are discussed below.

Overall survival was a key decision criterion and had the great-
est effect on patient decisions. When asked, “What do you think is
the average life expectancy in a drug therapy,” 78.2 percent of par-
ticipants answered time spans over 55 months and 33.8 percent
answered time over 90 months. In other words, most study par-
ticipants believed that a medicinal therapy resulted in an overall
survival of more than 4.5 years. This corresponds with the origi-
nal survival times of various active agents (44). Due to the lack of

availability of additional preference studies for NET treatment,
these preference results could not be compared.

Both “response to treatment” and “stabilization of tumor
growth” shared equal importance as part of the underlying deci-
sion model or underlying level margins. The high importance of
response to treatment was displayed in the AHP. In previous stud-
ies, response to treatment has been ranked third in the AHP
(26;27). Stabilization of tumor growth also significantly affected
decision of participants. Progression-free survival is the primary
endpoint in most clinical trials (45–49). Because study partici-
pants were recruited with the help of a support group, the
study sample was familiar with this clinical parameter and under-
stood its meaning and importance.

Side effects were weighted lower than treatment outcomes.
Among the side effects, “nausea/vomiting” had the highest
weight. One possible explanation is that patients are often seri-
ously affected daily by this side effect. Therefore, patients find
that nausea/vomiting limits their performance and possibly
reduces their quality of life. A total of 40.0 percent of respondents
stated that their quality of life was moderately or severely affected
by nausea/vomiting. However, when asked about the frequency of
occurrence of nausea/vomiting, only 5.5 percent of 181 respon-
dents taking medications reported having moderate or severe nau-
sea/vomiting during therapy.

Fig. 2. Random parameter logit model (95 percent CI and SD).
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Similar to previous AHP results, occurrence of diarrhea was
the second highest rated side effect (26;27). However, we observed
a relatively low significance in the mixed logit model (taking into
account the 95 percent confidence interval, a split rank must be
assumed due to the intersection of the intervals). When respon-
dents were asked about how strong diarrhea would affect quality
of life, 55.2 percent stated moderately or severely. When asked
about the frequency (of occurrence) of diarrhea, 24.8 percent of
181 respondents taking medication claimed to have moderate or
severe diarrhea during therapy.

Latent Class Analysis

The latent class analyses revealed three heterogeneous classes,
each showing different weightings of therapeutic characteristics.
Class 1 clearly emphasized the effects of therapy and valued
these the most. This class corresponds somewhat to a clinical
viewpoint, in which outcomes precede side effects. In class 2,
the side effects “nausea/vomiting” and “diarrhea” were the most
important attributes for therapeutic decisions, with “overall sur-
vival” being the third most important outcome attribute. Thus,
this group seemed to value “quality” instead of “quantity.” That
is, adverse events and treatment outcomes were paramount to a
certain extent, but outcome was not preferred at any price.
Class 3 was a mixture of the other two groups, with both views

seemingly superimposed. However, we observed a large gap
between the main outcome attribute and the subsequent attri-
butes. As shown by the heterogeneity test in the mixed logit
model, “overall survival” was a significantly more important attri-
bute. This underlines the great difference between the individual
attributes in this largest of the three subgroups.

Among studies that analyzed the extent by which patient char-
acteristics could influence the preference patterns, one study
showed a dependence on educational status, whereas another
found no correlation. In terms of gender, different studies on
other oncological indications have consistently shown no relation-
ship between gender of respondents and the preference patterns
(50–54). The present latent class analysis was clearly contradic-
tory, as we observed significant differences between men and
women. However, similar to previous results (55;56), no relevant
differences between age and preference patterns were observed.

Study Limitations

The study had several limitations. First, recruitment conducted by
means of a patient support group could have influenced our study
population with respect to individual parameters, which could not
be examined in total. However, access to this self-help group is
free to every patient and family member. In addition, socio-
demographic data showed a pattern similar to other studies.

Fig. 3. Preference patterns for class 1, 2, and 3 (95 percent- CI).
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As previously shown, preferences can depend on the popula-
tion’s cultural background and their existing healthcare system
(55). When interpreting and generalizing our study results, it is
important to remember that a German study sample was used.
Furthermore, it cannot be excluded that interactions may be pre-
sent. Because analysis was not designed to discern interactions,
this would need to be addressed in further experiments.

It has to be noted that study participants did not form
decisions on the survey together with their relatives or their
physicians, which could be different in reality, depending on
the patient and the healthcare provider setting. Different stake-
holders may have different preferences. As part of an evaluation
process, it should be possible to consider all perspectives (i.e.,
those of decision makers, citizens, patients, insurers, and experts).

Table 1. Latent Class Analysis (Three-Class Model)

Attribute
Class 1 Class 2 Class 3

Level Coeff. SE p Coeff SE p Coeff SE p

Response to treatment

High: 90 out of 100 (90%) 0.981 0.091 <.01 0.381 0.074 <.01 0.570 0.092 <.01

Medium 60 out of 100 (60%) 0.027 0.060 >.1 −0.035 0.050 >.1 −0.191 0.062 <.01

Low 30 out of 100 (30%) −1.008 0.092 <.01 −0.346 0.073 <.01 −0.379 0.094 <.01

Stabilization of tumor growth

High: 50 months 0.639 0.098 <.01 0.292 0.083 <.01 0.507 0.097 <.01

Medium: 30 months 0.069 0.060 >.1 0.045 0.049 >.1 0.116 0.063 <.1

Low 10 months −0.708 0.101 <.01 −0.336 0.080 <.01 −0.623 0.111 <.01

Overall survival

High 90 months 0.771 0.100 <.01 0.392 0.083 <.01 2.158 0.122 <.01

Medium 55 months 0.071 0.060 >.01 0.180 0.050 <.01 0.203 0.052 <.01

Low 20 months −0.842 0.103 <.01 −0.572 0.082 <.01 −2.361 0.124 <.01

Side effect: diarrhea

Mild in 10 to 30 out of 100 0.246 0.073 <.01 0.387 0.063 <.01 0.126 0.074 <.1

Moderate in 10 to 30 out of 100 −0.102 0.067 >.1 0.392 0.058 <.01 0.111 0.070 >.1

Severe in 10 to 30 out of 100 −0.144 0.072 <.05 −0.779 0.066 <.01 −0.237 0.079 <.01

Side effect: nausea\vomiting

Mild in 5 to 20 out of 100 −0.064 0.073 >.1 0.684 0.065 <.01 0.309 0.074 <.01

Moderate in 5 to 20 out of 100 0.093 0.068 >.1 0.309 0.055 <.01 0.242 0.070 <.01

Severe in 5 to 20 out of 100 −0.029 0.076 >.1 −0.993 0.072 <.01 −0.551 0.083 <.01

Occurrence of abdominal pain

15 out of 100 mild to moderate −0.152 0.071 <.05 −0.074 0.060 >.1 0.009 0.067 >.1

20 out of 100 mild to moderate 0.005 0.066 >.1 0.073 0.055 >.1 0.114 0.072 >.1

25 out of 100 mild to moderate 0.146 0.072 <.05 0.001 0.060 >.1 −0.123 0.067 <.1

Patient share 54 (19.50%) 95 (34.40%) 126 (46.00%)

Constant −0.8725 (0.3200) −0.2841 (0.2018) Reference

Explaining structural and personal characteristics

Gender male ++ −−

Gender female −− ++

Marital status (married) + −− ++

Living in a household with a partner + −− ++

Worries about the future (high) −− ++ ++

Worries about the future (less/not at all) + −− −−

Self-rated health (very good/excellent) −−

Self-rated health (good) ++ + +

−−, low number of respondents; ++, high number of respondents.
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Information and priorities from each view are necessary and
important.

Scale heterogeneity (differences in choice variability) was not
considered in this analysis. Choice variability refers to how
respondents may be inconsistent in their overall choices. The
focus of our analysis was segments/classes of respondents,
which we assumed to be consistent in their choice decisions.
Latent classes in the analysis were only characterized in terms
of preference differences (56).

Conclusions

With the present movement of “patient involvement” and “shared
decision making,” patient preferences and objectives on innova-
tive therapies and medications should be analyzed and consid-
ered, including with regard to NETs.

NET treatment decisions are complex and require a fine bal-
ance between potential outcomes and simultaneous potential
risks and side effects. The results showed that patients and their
relatives gave the highest weighting to “overall survival,” “response
to treatment,” and “stabilization of tumor growth.” Thus, overall
survival is of crucial importance for participants in the context
of a possible choice of therapy versus potential side effects and
associated impairments.

However, sole consideration of treatment from a patient’s per-
spective is not appropriate. That is, patient benefit is not only deter-
mined byoverall survival but also by other positive outcomes as well
as potential side effects. Patients trade several aspects when making
their final treatment decisions. Therefore, multi-criteria decision
models should be used for allocation and treatment decisions.

The study found that the DCE could identify and weigh
patient-relevant characteristics of NET treatment options in
terms of possible treatment alternatives. The DCE features a
high degree of realism and is easy to handle for the patient.
This comprehensive theoretical and application-oriented use of
a DCE allowed us to view essential decision criteria for optimal
drug therapies for NET treatment according to patients and
their relatives. By assigning weight to different treatment proper-
ties and their characteristics, we could evaluate how patients and
their relatives evaluated relevance of different aspects of NET
treatment.

Patient preferences gained from this study can be used as
information in the context of shared decision-making (57–59).
Moreover, the results can allow patient preferences to be added
to clinical evidence when making treatment or regulatory deci-
sions and to extend available knowledge. Incorporating the
patient perspective within treatment and reimbursement deci-
sions can improve the optimal allocation of scarce resources.
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