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ABSTRACT
The overall value of treatments for chronic lymphocytic leukemia (CLL) depends on several factors, 
including preferences of the general population, who contributes to the financing of health 
systems. This study investigated societal preferences for attributes of CLL treatments in Italy. An 
online large-scale survey was designed using a discrete choice experiment (DCE) methodology 
and delivered to the Italian adult general population. Ten treatment attributes were identified, 
covering efficacy, safety, operational aspects and (hypothetical) out-of-pocket cost. DCE data were 
analyzed using a mixed logit regression model, estimating the willingness-to-pay for attribute 
levels’ change. The general population significantly preferred more effective treatments, with 
shorter duration, administered orally rather than orally + intravenously. Changes in therapy 
duration, frequency of checkups and organ damage risk had the greatest impact on preferences. 
The integration of societal preferences in the value judgments of CLL therapies may help health 
authorities in establishing priority setting and taking pricing-reimbursement decisions.

Introduction

Chronic lymphocytic leukemia (CLL) is the most com-
mon form of leukemia in Western countries [1,2]. It 
affects mainly the elderly population, with a median 
age at diagnosis of 72 years [3,4]. CLL is characterized 
by a high variability in its clinical presentation and 
course. Some patients may present an indolent form 
that will not require treatment during their lifetime, 
while others develop a progressive disease that will 
eventually need treatment [5].

Currently, there are several therapies available for 
CLL. In particular, over the past years, novel targeted 
therapies for CLL have been developed (e.g. ibrutinib, 
idelalisib, acalabrutinib, duvelisib, venetoclax) [6,7] and 
have challenged the role of chemoimmunotherapy, 
resulting in improved progression-free survival (PFS) 
and overall survival (OS) [8]. Overall, CLL treatments 
present different profiles in terms of clinical efficacy 
(possibility to achieve undetectable minimal residual 
disease – uMRD) and safety (with differences in tolera-
bility profiles), but also operational aspects (e.g. modes 

and frequency of administration, need of hospitaliza-
tion) and costs. The choice of the optimal therapy for 
a patient with CLL requires consideration of 
disease-related factors (prognostic/predictive) but also 
patient-related factors like age, comorbidities and 
patient preferences [9].

Integrating patient preferences in medical decision- 
making is becoming increasingly important in order to 
comprehensively assess the value of a particular treat-
ment [10]. In addition, over the last years, health tech-
nology assessment (HTA) organizations have started 
promoting the involvement of both patients and 
members of the general population in some aspects of 
their HTA processes (patient and public involvement – 
PPI) [11]. Several authors stress the importance of 
involving the public in the decisions related to service 
design and delivery, especially in a publicly financed 
health system [12–14]. Moreover, considering the value 
judgments of members of society in policy-making is 
in line with the democratic debate about the develop-
ment and uptake of health technologies [15]. The 
inclusion of societal preferences could be particularly 
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relevant for high-spending therapeutic areas, such as 
cancer [16], for which health authorities are continu-
ously struggling in establishing priority setting and in 
taking decisions about pricing and reimbursement of 
medicines. Despite the recognized relevance of inte-
grating different perspectives of value in health-related 
decisions and policy-making, there is still little system-
atic research in this area.

This study aims at filling the knowledge gap on 
societal preferences regarding CLL treatments by con-
ducting a discrete choice experiment (DCE) in Italy 
among the public. The prioritization of the most valu-
able treatments for CLL is crucial considering current 
resource constraints and the increased spending for 
cancer treatments. Within a publicly-funded healthcare 
system, as the Italian one, empirical evidence on the 
value judgments of members of society can help 
policy-makers to establish priority setting and foster 
an efficient allocation of resources.

Materials and methods

An online large-scale survey among the adult general 
population was designed using a discrete choice 
experiment (DCE) methodology to investigate the pref-
erences of the Italian general population for character-
istics of CLL treatments. The online questionnaire was 
implemented using a web-based survey tool, Qualtrics 
XM. The study obtained the approval of the Ethics 
Committee of Bocconi University.

Attributes and levels definition

DCEs are a stated preference method based on the 
random utility theory [17]. This theory proposes that a 
person has an ‘utility’ (or preference) for each choice 
alternative, which is latent and cannot be observed by 
researchers. However, the frequency of choices 
between alternatives provides an estimate of the util-
ity associated with each element on a scale of prefer-
ences [18]. DCEs show the participant a series of 
hypothetical scenarios, obtained as a unique combina-
tions of attributes and levels, and allows to estimate 
the preferences for the different attributes and levels 
composing them [19].

For this study, attributes (i.e. characteristics of CLL 
treatments) and the respective levels (i.e. range of vari-
ation of the attributes) were derived according to a 
two-step procedure. First, a comprehensive review of 
the literature, both grey and published, was performed 
to retrieve data on available CLL treatments [3,20–27], 
and previous studies investigating preferences in CLL 

were collected [28–33]. A preliminary set of candidate 
attributes and levels was identified and discussed with 
an internationally-recognized clinical expert in CLL to 
mirror the main CLL treatments available in Italy as of 
2022. Three rounds of discussion were performed, 
which allowed to refine the list of attributes (e.g. we 
added an attribute not retrieved through the literature 
review, namely the frequency of clinical checkups), 
revise the levels (and their wording) in order to care-
fully reflect clinical practice in Italy, and formulate a 
lay description of the attributes. Following the discus-
sion with clinical expert, ten attributes were included, 
each with three or four levels (Table 1). The attributes 
cover different domains, namely, treatment efficacy, 
safety, operational aspects (e.g. frequency and mode 
of administration) and cost.

Regarding the cost attribute, there is currently lim-
ited guidance in the literature on how to determine its 
levels [34]. It is generally advisable to ensure that the 
cost levels are neither excessively high nor excessively 
low for the treatment/condition considered, as this 

Table 1.  List of attributes and levels.
Attributes Levels

Time elapsed before the 
disease reappears

•	 24 months
•	 36 months
•	 48 months
•	 60 months

How and when you take the 
drug

•	 Orally, every day
•	 Intravenously, every 4 weeks
•	 Orally, every day + Intravenously, 

every 4 weeks
Therapy duration •	 6 months

•	 1 year
•	 2 years
•	 Continuous (until disease reappears)

Frequency of clinical checkups 
(at the hospital)

•	 Every 3/6 month
•	 Monthly
•	 Three checkups per week for 

5 weeks, followed by monthly 
checkups

Risk of diarrhea •	 1 in 100 people (1%)
•	 10 in 100 people (10%)
•	 15 in 100 people (15%)
•	 30 in 100 people (30%)

Risk of serious infections •	 1 in 100 people (1%)
•	 10 in 100 people (10%)
•	 15 in 100 people (15%)
•	 30 in 100 people (30%)

Risk of organ damage •	 None
•	 1 in 100 people (1%)
•	 2 in 100 people (2%)
•	 3 in 100 people (3%)

Risk of atrial fibrillation •	 None
•	 5 in 100 people (5%)
•	 10 in 100 people (10%)
•	 15 in 100 people (15%)

Risk of major bleedings •	 None
•	 10 in 100 people (10%)
•	 15 in 100 people (15%)
•	 30 in 100 people (30%)

For the treatment, you are 
expected to contribute 
monthly for an amount 
equal to

•	 €0
•	 €500
•	 €1000
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would make the attribute either prohibitive or irrele-
vant. Following these general indications, we selected 
some levels of monthly out-of-pocket cost that were 
plausible for a patient in Italy, including a 0-cost level 
to align with the free-of-charge provision of health 
services in our country. Overall, we selected a range of 
costs that could generate enough elasticity in respon-
dents’ preferences, subsequently tested in a pilot study 
(see ‘Experiment design’ section), and which was 
deemed credible by the clinical expert involved in 
the study.

A preliminary pilot test of the questionnaire was 
conducted with a small sample of colleagues (n = 4) 
who have limited or no expertise in both DCEs and 
the clinical condition under scrutiny. The feedbacks 
received were predominantly positive, and only minor 
adjustments to the description of attributes were 
suggested.

Experiment design

An unlabeled design with two alternatives (Treatment 
A and B) was generated using Ngene software (version 
1.2, ChoiceMetrics 2018) [35]. A fractional factorial 
design was applied in order to obtain a manageable 
number of choice questions from all possible combi-
nations of attributes and levels [36].

First, a pilot study involving a small sample drawn 
from the general population (n = 100) was performed 
to pretest the questionnaire. The pilot relied on an 
efficient design with a basic multinomial logit model 
(MNL), that assumes fixed parameters and near-zero 
initial priors. Completion time, drop-out rates and the 
extent of straight-lining [37] were analyzed in order to 
assess the feasibility of the DCE. As no major issues 
were detected from these analyses, the questionnaire 
format was considered definitive.

Parameter estimates from the pilot were used as 
priors for the final design, obtained using a mixed 
multinomial logit (MMNL). This model has random 
parameters, for which we assumed a normal distribu-
tion. Dummy coding was applied to categorical vari-
ables (i.e. mode and frequency of administration, 
therapy duration, frequency of clinical checkups). A set 
of 140 DCE questions was created, divided into 10 
blocks of 14 questions. The number of questions in 
each block was the minimum number of choice situa-
tions needed to estimate the parameters of interest. 
This allowed to lower the cognitive burden for respon-
dents as much as possible. An example of a DCE ques-
tion is reported in Supplemental Figure 1.

A heuristic rule of thumb was used for the calcula-
tion of the minimum sample size [38]. The rule of 

thumb suggests that the sample (N) required depends 
on the number of decision questions presented in the 
questionnaire (t = 14), the number of scenarios in each 
question (a = 2) and the maximum number of levels for 
each factor (Lk = 4), according to the relation: N > 500 
* Lk/(t * a). Therefore, the minimum sample size is 
equal to:

	 N
Lk

t a
= = =
500 500 4

14 2
71

*

*

*

*
	

A sample of approximately 1,000 respondents from 
the adult general population was recruited by an Italian 
commercial online panel provider (Pepe Research s.r.l.) 
in July 2022. A non-probabilistic proportional quota 
sampling approach was used [39]. With this approach, 
the population is divided into relevant strata (i.e. quota 
controls). For this study, the sample was selected to be 
representative of the Italian general population in 
terms of age, sex and macro-geographical area of resi-
dence. The number of elements in each stratum in the 
population was estimated using census results.

Data collection and analysis

After providing consent, the respondents accessed the 
survey and were asked some background questions, 
including some personal information (e.g. age and sex) 
and other information about their health (Supplemental 
File 1). After the background questions, respondents 
were presented with a brief description of CLL 
(Supplemental File 2) and with the instruction to com-
plete the DCE exercise. A synthetic explanation of the 
attributes was made available before the DCE exercise, 
and, in case of doubt, could also be accessed again 
through a link at the end of each DCE question 
(Supplemental File 3). The respondents were randomly 
assigned to one of the 10 blocks using the function 
provided by Qualtrics XM. Within each block, ques-
tions were randomized in order to rule out any possi-
ble effect that the ordering may have on the estimation.

Data analysis
The DCE data were analyzed using a mixed logit 
regression model [40,41]. Mixed logit models are par-
ticularly useful for choice data because they are based 
on random coefficients, which allow the alternatives to 
be correlated. In other words, they relax the assump-
tion of independence of irrelevant alternatives, which 
states that the relative probability of someone choos-
ing between two options is independent of any addi-
tional alternative in the choice set.

https://doi.org/10.1080/10428194.2024.2374041
https://doi.org/10.1080/10428194.2024.2374041
https://doi.org/10.1080/10428194.2024.2374041
https://doi.org/10.1080/10428194.2024.2374041
https://doi.org/10.1080/10428194.2024.2374041
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The dependent variable was the dichotomous 
choice of the hypothetical scenarios, and independent 
variables were the attribute/level combinations. For 
dummy-coded variables, the worst level of each factor 
resulted from the pilot was considered as the refer-
ence case, and it was omitted from the regression. 
Parameter estimates from the model can be inter-
preted as relative preference weights that indicate the 
average relative preference for one attribute level 
compared with other attribute levels. In other words, 
they indicate the increment in utility associated with 
moving from the reference level of each attribute (the 
worst level) to the other levels. All attributes were 
specified as random parameters. Interaction terms 
between the respondents’ observable characteristics 
and attribute levels were added to the model to assess 
how they affect respondents’ preferences. Akaike infor-
mation criterion (AIC), Bayesian information criterion 
(BIC), and conditional Akaike information criterion 
(CAIC) statistics were computed to assess models’ fit.

The willingness-to-pay (WTP) for a change in each 
attribute level (€/month) was computed as the nega-
tive ratio of mean coefficients to cost coefficient from 
the model without interactions [42]. Positive coeffi-
cients should be interpreted as the investment that a 
citizen would be willing to make in order to observe a 
certain change (i.e. an improvement) in attribute lev-
els. Negative coefficients should be interpreted as the 
amount of money that a citizen would receive as a 
compensation for observing a certain change (i.e. a 
worsening) in attribute levels.

Four dummy variables (i.e. age 65+, gender, pres-
ence of a disease, presence of a chronic disease) were 
added separately to the main model in order to inves-
tigate heterogeneity in preferences. The age and gen-
der variables were selected to compare preference 
estimates across relevant population strata and to 
reflect the subgroup analyses carried out by a pub-
lished Italian study investigating preferences of patients 
and clinicians for CLL treatments [43], and a study car-
ried out in Sweden and Germany on the general pop-
ulation [31]. The rationale behind incorporating the 
presence of a disease and chronic disease as covari-
ates stems from our interest in exploring the potential 
influence of individuals’ prior experiences with illness 
and treatment regimens on their preferences. The 
interaction coefficients represent the additional utility 
of each attribute (or level) for the subgroup consid-
ered (e.g. males vs. females).

A relative attribute importance (RAI) analysis was 
performed in order to estimate the change in utility 
associated with each attribute in the DCE [44]. The rel-
ative attribute importance was computed as the 

difference in preference weights between the most 
and least preferred level in each attribute divided by 
the sum of preference weight ranges of all attri-
butes [45].

Analyses were conducted using Stata17 (College 
Station, TX: StataCorp LLC). A p-value of 0.05 was con-
sidered statistically significant.

Results

The final sample, after database cleaning, consisted 
of 1.000 respondents aged 18+. The sample descrip-
tive statistics are provided in Table 2. The respon-
dents’ mean age is 51.4  years, with 28.4% of the 
sample represented by people aged 65+ (6.3% aged 

Table 2.  Sample descriptive characteristics.
Variable Statistic Value (N = 1.000)

Age Mean (SD) 51.4 (16.7)
Median (min; max) 52.0 (18.0; 87.0)

Age groups
  18-24 N (%) 82 (8.2)
  25-34 125 (12.5)
  35-44 145 (14.5)
  45-54 187 (18.7)
  55-65 177 (17.7)
  65+ 284 (28.4)
Gender (male) N (%) 480 (48.0)
Geographic area
  North-West N (%) 269 (26.9)
  North-East 197 (19.7)
  Centre 201 (20.1)
  South 333 (33.3)
Number of GP visits/year
 M ax 1/year N (%) 251 (25.1)
  2-5/year 529 (52.9)
  6-10/year 136 (13.6)
  >10/year 84 (8.4)
Affected by at least one 

disease (yes)
N (%) 429 (42.9)

Affected by at least one 
chronic disease (yes)

N (%) 356 (35.6)

Time with chronic disease
  <6 months N (%) * 26 (7.3)
  1 year 96 (27.0)
  2-5 years 75 (21.1)
  6-10 years 149 (41.8)
  >10 years 10 (2.8)
Number of days between 

treatments for chronic 
disease

Mean (SD) 25.4 (66.7)

Number of specialist visits/
year for chronic disease

 M ax 1/year N (%) * 158 (44.4)
  2-5/year 168 (47.2)
  6-10/year 17 (4.8)
  >10/year 13 (3.6)
Perception on yearly NHS 

cost for treating one 
leukemia patient

  <1.000€ N (%) 25 (2.5)
  1.000-5.000€ 266 (26.6)
  5.000-10.000€ 245 (24.5)
  10.000-20.000€ 188 (18.8)
  20.000-50.000€ 121 (12.1)
  >50.000€ 155 (15.5)

Note. *The percentage is computed with respect to the respondents who 
declared to have a chronic disease.
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75+), and 48.0% are males. The 42.9% of respondents 
declared to be affected by at least one disease, and 
the 35.6% by one or more chronic diseases. When 
compared to the data collected by the Italian 
Institute of Statistics (ISTAT), which estimates approx-
imately 40% of Italians living with at least one 
chronic disease [46], our sample appears to be 
slightly healthier.

Table 3 shows the results of the DCE. The directions 
of the coefficients are all in accordance with our 
hypotheses, and the majority are statistically signifi-
cant. The general population significantly prefers more 
effective treatments (b = 0.021; p < 0.001), administered 
orally every day (b = 0.190; p < 0.001), and with a 1-year 
fixed duration (b = 0.246; p < 0001). Clinical checkups 
with a lower frequency (i.e. every 3-6 months) are pre-
ferred over more frequent checkups (b = 0.237; 
p < 0.001). Finally, the higher the probability of adverse 
events (all negative coefficients; p < 0.001) and out-of-
pocket costs (b=-0.001; p < 0.001), the lower the 
preference.

The monthly WTP for changes in attributes’ levels is 
shown graphically in Figure 1 (coefficient details are 
reported in Supplemental Table 1). Overall, the three 
characteristics of CLL treatments whose change has the 
greatest impact on societal preferences are therapy dura-
tion, frequency of clinical checkups and risk of organ 
damage. In particular, the Italian general population 
would be willing to pay 169.3 €/month and 140.9 €/
month to switch from a continuous therapy to a 1-year 
and 6-months fixed therapy respectively. Moreover, the 
general population would be willing to pay significantly 
more for a treatment with less frequent checkups (e.g. 
every 3-6 months). The adverse event for which respon-
dents would require the highest compensation is organ 
damage (151.1 €/month for a 1% increase in probability), 
while diarrhea is the adverse event that registered the 
lowest willingness to be compensated (12.1 €/month for 
a 1% increase in probability). Figure 2 shows the ranking 
of levels in absolute terms (reference levels were omit-
ted) according to WTP estimates, and the respective 
domain (i.e. safety, efficacy, operational).

Table 3.  Results of the DCE.
    Coeff. SE p-value 95% CI

Time elapsed before the disease reappears 
(months)

Mean 0.021*** 0.002 <0.001 0.018, 0.025
SD 0.036*** 0.002 <0.001 0.031, 0.040

Mode and frequency of administration          
Orally, every day + Intravenously, every 4 weeks   Ref.      
Orally, every day Mean 0.190*** 0.042 <0.001 0.107, 0.273

SD 0.473*** 0.067 <0.001 0.341, 0.605
Intravenously, every 4 weeks Mean 0.054 0.064 0.399 −0.071, 0.179

SD 0.211 0.171 0.217 −0.546, 0.124
Therapy duration          
Continuous   Ref.      
6 months Mean 0.205** 0.067 0.002 0.073, 0.336

SD 0.261** 0.082 0.001 0.101, 0.421
1 year Mean 0.246*** 0.064 <0.001 0.121, 0.371

SD 0.073 0.113 0.522 −0.295, 0.150
2 years Mean 0.052 0.063 0.405 −0.071, 0.175

SD 0.204 0.121 0.091 −0.440, 0.033
Frequency of clinical checkups (at the hospital)          
Three checkups per week for 5 weeks, followed 

by monthly checkups
  Ref.      

Every 3-6 months Mean 0.237*** 0.045 <0.001 0.149, 0.326
SD 0.345*** 0.079 <0.001 0.191, 0.499

Monthly Mean 0.089* 0.042 0.035 0.006, 0.172
SD 0.050 0.096 0.604 −0.138, 0.238

Risk of diarrhea Mean −0.018*** 0.002 <0.001 −0.021, −0.014
SD 0.016*** 0.004 <0.001 0.009, 0.023

Risk of serious infections Mean −0.039*** 0.002 <0.001 −0.043, −0.035
SD 0.034*** 0.003 <0.001 0.029, 0.039

Risk of organ damage Mean −0.220*** 0.016 <0.001 −0.251, −0.188
SD 0.172*** 0.031 <0.001 0.110, 0.233

Risk of atrial fibrillation Mean −0.053*** 0.004 <0.001 −0.060, −0.046
SD 0.032** 0.009 0.001 0.013, 0.050

Risk of major bleeding Mean −0.032*** 0.002 <0.001 −0.036, −0.028
SD 0.023*** 0.004 <0.001 0.016, 0.030

Monthly out-of-pocket cost Mean −0.001*** 0.000 <0.001 −0.002, −0.001
SD 0.002*** 0.000 <0.001 0.002, 0.002

***p < 0.001;
**p < 0.01;
*p < 0.05.
Abbreviations: CI: confidence interval. SD: standard deviation. SE: standard error.
Note: To facilitate interpretation, the negative signs of the original results for SD coefficients have been converted to positive values.

https://doi.org/10.1080/10428194.2024.2374041
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Results of interaction analysis suggest that prefer-
ences are quite stable across different subgroups. 
Preferences do not differ between respondents aged 
65+ and younger respondents (Supplemental Table 2). 
Similar results are obtained when using gender as an 
interaction term (Supplemental Table 3). However, 
females seem to attribute a lower importance than 
males to the oral mode of administration (b=-0.219; 
p = 0.011) and a higher importance to the risk of serious 
infections (b=-0.008; p = 0.047), the latter possibly related 
to differences in risk aversion. Respondents affected by 
a disease show a higher preference than healthy people 
for less frequent clinical checkups, both at 3-6 months 

(b = 0.273; p = 0.003) and at 1 month (b = 0.229; p = 0.008) 
(Supplemental Table 4). The same evidence was found 
for people with chronic diseases (Supplemental Table 5). 
Moreover, respondents with a chronic disease seem to 
attribute a lower importance than healthy people to the 
risk of serious infection (b = 0.009; p = 0.031) and to the 
risk of atrial fibrillation (b = 0.015; p = 0.040).

The results of the RAI analysis are shown in 
Supplemental Figure 2. The three attributes with the 
highest relative importance over the range of levels 
included in the experiment are monthly out-of-pocket 
cost, risk of serious infections and risk of major bleed-
ing of CLL treatments.

Figure 1.  WTP estimates (€/month) for changes in attributes’ levels.
Note. Non-significant results are reported with a striped pattern. Grey bars represent the 95% confidence intervals.
Abbreviations: n.s.: not significant

Figure 2.  Levels ranking according to WTP estimates (€/month).
Note. Non-significant results are reported with a striped pattern.
Abbreviations: IV: intravenuous. m: month. n.s.: not significant. y: year. PO: oral. w: week.
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Discussion

The recent expansion of the therapeutic landscape in 
CLL (e.g. oral targeted agents) has substantially com-
plicated treatment decision-making [47]. Moreover, the 
high cost of novel therapies raises budget concerns for 
payers [48]. Understanding the importance that soci-
ety (i.e. tax payers) attributes to CLL treatment charac-
teristics may be helpful to inform HTA and related 
evaluations of these therapies.

To our knowledge, this is the first large-scale DCE 
survey to investigate societal preferences for CLL treat-
ments. The study by Landfeldt and colleagues (2016) 
[31] estimated the preferences for treatment character-
istics of different target populations, including the 
general one, in relapsed or refractory CLL in Sweden 
and Germany using conjoint analysis. However, the 
number of respondents from the general population 
was limited (100 individuals for each country), 
hindering the generalizability of results. Despite the 
involvement of the general population, the study by 
Tolley et  al. (2013) [49] did not focus on CLL treatment 
characteristics but investigated preferences for 
progression-free and progressive states of late-stage 
CLL. The target populations of the majority of pub-
lished studies were patients and/or clinicians [28–30, 
32,33,43].

Our results revealed that the Italian general popula-
tion is sensitive to changes in the characteristics of 
CLL treatments, as suggested by the statistical signifi-
cance of coefficients. In particular, respondents put a 
great emphasis on changes in ‘operational aspects’ of 
treatments, such as the mode of treatment administra-
tion (oral administration is preferred), the frequency 
with which an individual should go to the hospital for 
follow-up visits (less frequent checkups are preferred) 
and the duration of therapy (fixed therapies are pre-
ferred over continuous ones). For the attribute related 
to therapy duration, a non-monotonic effect was 
found, i.e. a 1-year therapy was more preferred than 
both a 6-months and 2-year therapy. A possible expla-
nation might be that, on the one hand, people prefer 
to have short treatments (e.g. 1 year preferred to 
2 years) but, on the other, a shorter duration therapy 
(e.g. 6 months) might be interpreted as a proxy of low 
treatment efficacy. Overall, the results for attributes 
concerning operational aspects suggest that the lower 
the perceived burden of treatments for individuals, the 
higher the preference.

In accordance with the study by Landfeldt and col-
leagues (2016) [31], when looking at the WTP esti-
mates, we found that changes in efficacy, expressed 
as PFS, have a relatively low importance compared to 

other attributes. This evidence was also confirmed by 
the RAI analysis. Interestingly, this result is in line with 
the preferences for treatment characteristics expressed 
by a cohort of Italian CLL patients and clinicians, as 
reported by Laurenti and colleagues (2022) [43]. 
Focusing on patients’ preferences, the authors esti-
mated that PFS represents the third treatment attri-
bute in terms of importance for patients, after safety 
(e.g. risk of severe infection) and operational (e.g. 
mode/timing of administration) aspects.

Our study revealed that the societal preferences for 
CLL treatments were highly influenced by the risk of 
experiencing an AE. More specifically, considering the 
WTP estimates, the general population showed the 
highest aversion for a change in the risk of organ 
damage, followed by atrial fibrillation, serious infec-
tions, major bleeding and diarrhea. Compared to the 
other AEs presented, organ damage might be the least 
well known and therefore the consequences of this 
event could be perceived as particularly serious by the 
general population. When it comes to actual treatment 
choice, appropriate information to individuals about 
the effects and consequences of drugs is needed to 
increase individuals’ awareness around the risks and 
benefits of treatments. Although the AEs in our study 
coincide only partially with those in Laurenti and col-
leagues (2022) [43] (e.g. serious infections, diarrhea, 
atrial fibrillation), some considerations can be made. 
CLL patients judge serious infections as the least pre-
ferred AE, followed by atrial fibrillation and diarrhea. 
When looking at the marginal effects, and in particular 
at the willingness to be compensated for a 1% increase 
in the risk of experiencing an AE, the Italian general 
population displays a higher aversion to a 1% increase 
in the risk of atrial fibrillation compared to serious 
infections. This discrepancy is not surprising, as direct 
experience with the disease and therapies, with their 
unintended consequences, is likely to influence the 
perceived value of treatment characteristics. Infections 
might be perceived by the general population as more 
likely to be managed successfully than cardiac issues, 
which, in the common perception, are generally con-
sidered life-threatening conditions.

As policy decisions are (or at least should be) influ-
enced by a range of social values, it is crucial for 
policy-makers to be aware of full spectrum of stake-
holders’ preferences, especially when conflicting, in 
order to take decisions that maximize the value obtain-
able with scarce resources. WTP estimates provided in 
this study can be used to infer the overall value (in 
monetary terms) of switching from a treatment with 
certain attributes to another, characterized for example 
by the same efficacy but with a different profile in 
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terms of mode and frequency of administration, ther-
apy duration, frequency of clinical checkups and risk 
of adverse events. An example of WTP calculation for 
treatment A to treatment B switch is provided in 
Table 4.

This study is not exempted from limitations. First, 
for survey administration, we relied on an online mar-
ket research panel, and adopted a quota sampling 
approach rather than a probabilistic one. This may 
have caused some selection biases and therefore the 
selected sample may not be fully representative of the 
population, limiting the generalizability of results. 
However, using more representative sampling frames 
(e.g. from the electoral roll) may result in very low 
response rates, hindering representativeness, and may 
be very costly and time consuming [50]. Moreover, the 
reliance on an online market research panel allowed 
us to administer the survey also to the elderly popula-
tion (aged 65+), which is usually hard to reach, espe-
cially with online questionnaires.

Second, an inherent limitation of the DCE method 
is its external validity: when faced with similar choices 
in real life, individuals may choose differently than 
what they reported during the experiment. However, 

as underlined by Lancsar and Swait (2014) [51], a more 
comprehensive conceptualization of external validity 
should be used when talking about DCEs: external 
validity is not only a comparison of final outcomes, 
but it is an objective pursued from the initial concep-
tualization and design of any DCE (e.g. process valid-
ity). The authors believe that as the process validity of 
a model representation (e.g. the verisimilitude between 
model and reality) is increased, so will the quality of 
inferences and their external validity. As regards exper-
iment internal validity, only 0.9% of respondents con-
sistently chose only Treatment A or Treatment B, 
indicating that the majority of participants had 
engaged constructively with the task and effectively 
considered tradeoffs between the presented scenarios. 
The extent of straight-lining in our study resulted to 
be far below the mean and median values reported in 
the literature [37] (7% and 2% respectively).

Third, the high number of attributes included in the 
DCE may have increased its cognitive demandingness. 
According to a systematic review by Soekhai and col-
leagues (2019) [52], the number of attributes in DCEs 
ranges from 2 to 21, with a median equal to 5. Having 
acknowledged that the number of attributes in our 
study was higher than the median, we tried to decrease 
the cognitive burden of respondents by creating blocks 
and keeping the number of questions presented to 
each respondent at its minimum according to the gen-
erated design [53]. The median completion time was 
9.4 min (25th percentile = 6.2 min; 75th percentile = 
14.5 min), suggesting that the completion of choice 
tasks was feasible. Moreover, in order to further mini-
mize the respondents’ cognitive effort, the attributes 
and levels were exhaustively explained at the begin-
ning of the DCE, and, in case of doubt, respondents 
could access the explanations at every question. 
Finally, the attributes were selected after a careful pro-
cess, which included a literature review and three 
rounds of discussion with a clinical expert.

Fourth, seven out of ten attributes were treated as 
continuous variables in our analyses, thus assuming 
their linearity. Although this prevented us from consid-
ering the existence of nonlinear effects for these attri-
butes, we deemed this assumption necessary in order 
to reduce the number of parameters to be estimated, 
consequently minimizing the number of choice ques-
tions for respondents and the DCE’s cognitive 
demandingness.

Finally, in the present study we did not perform any 
analyses to investigate the attribute nonattendance, i.e. 
the tendency of respondents to make their choices by 
using only a subset of attributes [54,55]. Future work 
might explore this aspect, either with a stated approach, 

Table 4. E xample of WTP calculation for treatment switch  
(€/month).

Attributes Treatment A
Treatment 

B

WTP to switch 
from Treatment A 

to Treatment B 
(€/month), mean 

(95% CI)

Median PFS 60 months € 0.0 (€ 0.0, € 
0.0)

Mode and 
frequency of 
administration

Orally, every day +  
Intravenously, 
every 4 weeks

Orally, 
every 
day

€ 130.9 (€ 73.4, € 
188.4)

Therapy duration 2 years Continuous -€ 35.9 (-€ 120.2, 
€ 48.4)

Frequency of 
clinical 
checkups (at 
the hospital)

Three checkups per 
week for 
5 weeks, 
followed by 
monthly 
checkups

Monthly € 61.4 (€ 4.6, € 
118.2)

Risk of diarrhea 
(all grades)

62% 35% € 327.1 (€ 394.7, 
€ 259.4)

Risk of serious 
infections

8% 14% -€ 159.6 (-€ 
181.6, -€ 
137.7)

Risk of organ 
damage (all 
grades)

1% 0% € 151.3 (€ 175.7, 
€ 126.9)

Risk of atrial 
fibrillation (all 
grades)

4% 0% € 145.5 (€ 169.9, 
€ 121.1)

Risk of major 
bleeding (all 
grades)

2% 3% -€ 22.0 (-€ 25.3, 
-€ 18.7)

Total WTP to 
switch from 
Treatment A 
to Treatment B

€ 598.6  
(€ 491.2,  
€ 706.0)
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i.e. by using follow-up questions asking respondents to 
state which attributes they ignored when making their 
choices, or with a modeling approach, by using latent 
class models to infer attribute nonattendance from the 
choice data [55]. These further analyses would allow on 
one hand to assess whether and to what extent attribute 
nonattendance affected the significance and strengths of 
preferences, and on the other to better understand the 
respondents’ motives for ignoring attributes.

Conclusions

This study aimed at filling the knowledge gap on 
societal preferences regarding CLL treatments by 
conducting a large-scale survey with a DCE method-
ology in Italy. To our knowledge, this is the first 
study collecting data from an extensive sample of 
the general population to infer public preferences 
for the characteristics of CLL treatments. Integrating 
the public perspective into policy decisions-making 
is becoming increasingly important, but is still an 
underdeveloped and under-investigated area. Within 
a publicly-funded healthcare system, such as the 
Italian one, empirical evidence on societal prefer-
ences can inform policy-makers on the value assigned 
to different therapeutic options, and foster the prior-
itization of the most valuable treatments.
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