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Jeroen Luyten(> and Roselinde Kessels

Background. Discrete choice experiments (DCEs) are frequently used to study preferences and quantify tradeoffs in
decision making. It is important to understand how stable their results are. Objective. To investigate to what extent
an extreme change in context, the COVID-19 pandemic, affected preferences for vaccine priority setting, as observed
in an earlier DCE. Methods. We replicated a DCE in which participants had to prioritize vaccination programs for
public funding. The initial DCE was executed in Flanders (Belgium) right before the onset of the SARS-CoV-2 pan-
demic (December 2019, N = 1,636). The replicated DCE was executed 6 months later when the population was in
lockdown (April 2020, N = 1,127). A total of 612 respondents participated in both waves of the DCE. We used
panel mixed logit models to quantify attribute and level importance and compared utility estimates for consistency.
Results. The number of vaccine-preventable deaths became less important during the pandemic than before, whereas
the influential attributes, the vaccine’s contribution to disease eradication and certainty about vaccine effectiveness
became even more important. Respondents attached equal importance to the number of patients with transient or
permanent morbidity, to the disease’s economic impact as well as to its equity profile. Conclusion. Different prefer-
ences for vaccine priority setting were observed during the first COVID-19 lockdown as compared with before,
although these differences were, given the extreme nature of the changing circumstances, relatively small.

Highlights

® We replicated a discrete choice experiment (DCE) about vaccine priority setting during the first COVID-19
lockdown and compared results with those from the original setting.

e The major attributes, contribution to disease eradication, and scientific certainty about vaccine effectiveness
became even more important than they already were, whereas avoidable mortality became less important.

e Respondents attached equal importance to the number of patients with transient or permanent morbidity, to
the disease’s economic impact as well as to its equity profile.

® An extreme change in directly related context to the choice assignment led to changes in stated preferences,
although these changes were relatively small, given the extreme change in context.

® Priorities in the second DCE were even less aligned with cost-effectiveness analysis than those observed
initially.
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Preferences regarding how to make policy tradeoffs are
often elicited through stated or discrete choice experiments
(DCEs)." It is important to understand how stable these
stated preferences are across time and circumstance.
Several studies, almost exclusively in the domain of
environmental policy, have repeated DCEs, either in the
same sample or in different samples of the same population
and across time lags ranging from minutes to years. These
test-retest studies found mostly similar results and provided
evidence of temporal stability of stated preferences.® '
Only a handful of studies investigated preference stability
when the circumstances had radically changed. Brouwer
reexamined DCE inferred willingness-to-pay (WTP) values
for water quality improvements 8 months later, in a time
when there was extremely hot, dry weather.'"* Metcalf and
Baker'® compared WTP for a permanent water service and
environmental improvements before and during the 2008
economic crisis. Hynes et al.'® compared preferences for
environmental management plans to protect ecosystem
benefits before and during the first COVID-19 wave. These
studies observed stable preferences.

In this study, we also investigated how stable stated
preferences were under changing circumstances. We did
so in the health policy domain, using a radical change in
context that was directly related to the subject of the
DCE. In an initial DCE, performed in December 2019,
right before media reported on SARS-CoV-2 transmis-
sion, respondents were asked to set priorities between
vaccines competing for public funding.!” We repeated
this DCE 6 months later (in April 2020), about 2 months
after the first SARS-CoV-2 infection was reported in Bel-
gium. At this time, the entire country was in its first lock-
down, a draconic public health measure and an extreme
circumstance that had not occurred in Belgium since
World War IL.'"® All Belgian borders were closed; all
flights from and to Belgium were canceled; all bars, res-
taurants, and nonessential shops were closed; group
gatherings (>2 persons) were prohibited; teleworking

Leuven Institute for Healthcare Policy, Department of Public Health &
Primary Care, Faculty of Medicine, KU Leuven, Leuven, Belgium (JL);
Department of Data Analytics and Digitalization, Maastricht University,
Maastricht, The Netherlands (RK); Department of Economics, University
of Antwerp, Antwerp, Belgium (RK).

was the norm; and media were continuously reporting
and discussing infectious diseases.

Our objective was to investigate to what extent the ear-
lier observed preferences for vaccine priority setting
remained stable during the exceptional circumstances of the
pandemic. The above-mentioned studies suggest that we
find stable preferences here as well. However, one could
also expect to see different results. The increased familiarity
of the respondents with the choices that needed to be made
in the DCE (i.e., to set infectious disease prevention priori-
ties) might lead to more clearly pronounced preferences
and hence sharper distinctions between the attribute weights
as compared with those observed in the earlier DCE. Peo-
ple’s preferences might have changed too, given the excep-
tional change in the context of our study. On an individual
attribute level, one could, for instance, speculate that a
widely shared sense of emergency might lead to stronger
uncertainty avoidance and time preference and a more out-
spoken focus on avoiding the worst disease outcomes first.

Methods
Samples

We used the Belgian panel of market research company
Dynata, which consists of 5,500 representative members
of the Belgian population. From those panel members liv-
ing in the Flemish region (about 57% of the Belgian pop-
ulation), 2 samples were drawn, fulfilling predetermined
quota in line with the Flemish population for age, gender,
province, and level of education. The first sample (N =
2,724) completed the DCE in December 2019, right before
media started reporting on SARS-Cov-2. The second
sample (N = 1,536) completed the DCE in April 2020,
when stringent containment measures were in place. In
total, 838 respondents (31% of wave 1; 55% of wave 2)
completed both DCE waves. All respondents were sent an
online invitation to participate but did not know the study
subject beforehand. After agreeing to participate, all
respondents received an email with a link to the survey.

DCE

Full details on the original DCE are published else-
where.!” After sociodemographic questions, respondents
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CHOICESET 1/10

Question: Diseases A and B both occur in adults aged 35 but can be avoided through vaccination. Both vaccines are identical unless otherwise described.
Based on the information below, should the Flemish governmentfirstinvestin a vaccination program for disease A or for disease B?

(Type lll =temporary illness)

DISEAS DISEASE B
How many type-| patients are expected to occur every year in Flanders? 100 100
(Type | = deadly infection)
How many type-ll patients are expected to occur every year in Flanders? 100 1000
(Type Il = lifelong illness)
How many type-lll patients are expected to occur every year in Flanders? 10 000 1000

How wealthy is the average patient?

Below poverty line Above poverty line

CHOICE

What is the societal cost of one infected patient (average across all types, 10 000€ per patient 30 000€ per patient
inclusive healthcare costs, unemployment benefits, etc)?

Does the vaccination program contribute to eradication of the di inthe Yes Yes
long-term?

How certain are scientists about the effectiveness of the vaccine? 100% certain 100% certain

I think that a vaccine fordisease A | | think that a vaccine for disease B
should get priority should get priority
® o

___Typel patient

This type of patient dies within two weeks afteran infection.

Type Il patient

___Typelll patient

This type of patient willhave a lifelong handicap because ofthe infection.

This type of patient willbe severelyill for two weeks.

5 2l

Figure 1 Example choice set (translated from Dutch).

were informed about the need to set vaccine priorities and
the study objective (for the full survey, see Appendix A).
We then asked respondents to make 10 choices between 2
competing vaccination programs (see Figure 1). Both
were described as being equally costly and safe, but they
differed in terms of their impact: preventable cases for 3
severities of illness (deadly infections, serious illness that
is lasting or transient), impact on health inequities, avoid-
able treatment and productivity costs, certainty about
vaccine effectiveness, and contribution to disease eradica-
tion. Before the DCE started, all attributes were explained
in detail one-by-one on a separate page (see Appendix B),
which respondents could skip only after 10 seconds per
page. The 3 possible severities of illness were presented
both graphically (using a quality-adjusted life-year dia-
gram) and textually. These diagrams were shown once
more at the bottom of each choice set (see Figure 1). We
developed the DCE for 3 age groups: vaccines for young
children 3 years old, for adults 35 years old, and for elderly
people 70 years old. The surveys used in both waves were
identical, but some respondent background questions of
the first wave were replaced with questions about how the
COVID-19 pandemic had affected people’s lives.

To enable exclusion of low-quality responders during
data cleaning, in both waves, 3 “exercise” choice sets
were added before the 10 “real” ones. The first 2

consisted of a “dominant” vaccine profile that scored
better on each varying dimension. A third choice set was
identical to the 10th (and final) real choice set.

The main result of the first DCE was that the disease’s
economic impact was irrelevant, whereas all other attri-
butes mattered.'” In terms of relative weight (see Figure 2
and Table 1), contribution to disease eradication and cer-
tainty about vaccine effectiveness were most important.
Least important was the disease’s equity profile. A main
conclusion of the DCE was that priorities were not deter-
mined by cost-effectiveness.

Data Analysis

We estimated panel mixed logit (PML) models using the
hierarchical Bayes technique. In these models, random
normal coefficients are used to model the correlation
structure of choices from the same respondent.'
Repeated choices from the same respondent are there-
fore grouped together across 1 or both waves. We calcu-
lated the significance of the attributes using likelihood
ratio (LR) or plausibility tests and the relative impor-
tance of the attributes using the LogWorth statistic
(defined as —log;o[ P value of the LR test]). We analyzed
the data sets by estimating an initial PML model that
included all main and all 2-way interaction effects. We
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30%-|

20%

10%

Percentage LogWorth

0%

Disease eradlcallon Certalnty vaccine Number of patients

with lifelong morbidity

Number of deaths§

B Model A Bl Model Bl Model ¢1 Bl Model C2

Number of patients Socio-economic status Certalnty vaccine
with transient illness of patients

Certalnty vaccine
*Socio-  effe *Patient
economic status of age

patients

Figure 2 Importance of all significant (P < 0.05) attribute effects in DCEs from wave 1 (model A), wave 2 (model B), and the
subset of respondents included in both waves (model C1 = wave 1, model C2 = wave 2). Attributes indicated by the § symbol
(i.e., disease eradication potential, certainty of vaccine effectiveness, and number of deaths) show significant differences in their
percentage LogWorth between models A and B. This applies to models C1 and C2 for the number of deaths only. All other
differences in the attributes’ LogWorth between models A and B and models C1 and C2 are not significant.

then deleted the nonsignificant terms to arrive at final
models in which all effects had significant explanatory
value at the 5% level. We performed the Bayesian esti-
mations in the JMP Pro 16 Choice platform (based on
10,000 iterations, the last 5,000 of which have been used
for the actual estimation; SAS Institute Inc, Cary, NC,
USA).

Because we analyzed and compared data from 2 dif-
ferent waves, we first looked into a possible difference in
scale or choice consistency between the data sets.”°
Appendix D contains a discussion on the separation of
scale from preference heterogeneity between the 2 waves,
showing that the scale difference was only minor.

Differences in attribute weights between both DCE
waves were then assessed in 2 ways: 1) by analyzing wave
1 and 2 separately and comparing the percentages Log-
Worth of each attribute (i.e., the attribute’s LogWorth
relative to the LogWorth of all attributes) and 2) by pool-
ing all data and estimating an overall model in which
wave number was included as an interaction term with
each attribute.

Lastly, we used chi-square tests to investigate whether
the respondent distribution across sample characteristics
differed between the 2 samples.

Results

Thirty-five percent of all respondents (N = 1,497 in
total, N = 1,088 for wave 1 and N = 409 for wave 2)

were excluded based on the predetermined quality cri-
teria: those who gave nonsensical answers in comment
boxes, incorrect responses to the 2 warm-up choice sets
with a dominant profile, “speeders” (i.e., answering the
survey in less than one-third of the median time to com-
pletion), and “straightliners” (consistently giving the
same answer to the 10 choice sets). A final sample of
2,763 responses met all quality criteria: 1,636 (60%) of
the wave 1 total and 1,127 (73%) of the wave 2 total.
Within this final sample, 612 respondents (37% of wave
1 and 54% of wave 2) completed both DCEs. Table 2
presents the demographic characteristics of the final
samples, and a comparison with the Flemish population
appears in Appendix C. The final samples were suffi-
ciently representative in terms of age, gender, and prov-
ince, but respondents with low educational attainment
were underrepresented. As shown in Table 2, there were
no statistically significant differences between both sam-
ples in terms of distribution across sample characteris-
tics, except for the experienced difficulties with monthly
expenses, which showed improvement in the second
wave. However, this difference is likely to be a result of
the COVID-19 lockdown and the implemented financial
protection measures at that time, rather than that it sig-
nals a different sample constitution.

Models A and B summarize the results of waves 1 and
2, respectively. Also in wave 2, the cost attribute had no
explanatory power, whereas the other attributes were
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x> Test
(Comparing
Sample DCE 1

Table 2. (continued)

Identical
Respondents

DCE 1-2

with DCE 2)

DCE 2

DCE 1

Pooled Respondents DCE 1-2

612 100%

N =

P Value

1,636 100% N = 1,127 100%

N =

100%

2,151

N =

Characteristic

54%

330

0.2814

52%

56% 584

912

54%

Working

Profession

5%
5%
2%
7%

27%

31

4%
8%
3%
7%

49
26%

4%
8%
3%
7%

22%

73

4%
9%
3%
7%

23%

Homemaker
Student

33

91

129

10
43

35
74
294
437

43

Unemployed
Disabled
Retired

Difficulties with monthly expenses Never

112
367
564

165
228

37%
32%

0.0060

39%

34%

36%

773

21%
10%

197
126
61

31%
22%
8%

354
246
90

31%

23%
12%

514
368
10% 190

31%
23%

671
488
219

Once a year
Once every 3 mo
Every month

significant with mostly the same ranking of importance.
However, respondents to wave 2 attached higher impor-
tance to the vaccine’s contribution to disease eradication
and effectiveness certainty while the number of preventa-
ble deaths received lower weight. When we pooled all
data and estimated an overall model (model D, see
Appendix E) in which the wave number was introduced
as an interaction term with all attributes, the interactions
with these 3 attributes were statistically significant.

Models C1 and C2 examine the choices of the 612
respondents who completed both waves of the DCE
(model C1 for wave 1, model C2 for wave 2). The relative
importance of the attributes was similar in both waves,
except for the preventable mortality attribute, which
became less important in wave 2. This was noticeable
when we analyzed the choices all together (2 recordings
per respondent) but added an interaction effect for the
wave number (see model E in Appendix E). The increase
in importance of contribution to disease eradication and
effectiveness certainty in wave 2, which was observed in
model B (or model D) was not observed in model C2 (or
model E).

We also investigated whether different responses to
the questions on personal experiences with COVID-19
were associated with different preferences in wave 2.
Respondents who thought the government had handled
the crisis well (N = 722; 64%) considered the number of
patients with lifelong morbidity (type II patients) more
important and certainty about vaccine effectiveness less
important compared with the others. Also, respondents
who had been anxious or gloomy during the crisis (N =
492; 44%) attached more weight to the disease’s equity
profile and to the effectiveness certainty attribute.

Discussion

This study was a test-retest study of a DCE about vaccine
priority setting, in which we used the exceptional circum-
stances of the COVID-19 pandemic to investigate how
stable stated preferences for vaccine priority setting were.
People were more than ever forced to think about infec-
tious disease prevention, and all media were continuously
evaluating policy measures in terms of the attributes that
were investigated in this DCE. The weight associated
with 3 attributes changed: contribution to disease eradi-
cation, effectiveness certainty (both more important),
and number of vaccine-preventable deaths (less impor-
tant), although only the change of the latter attribute was
observed in all models.

The results of the first wave showed that people did
not set vaccine priorities aligned with cost-effectiveness
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analysis (CEA), as several attributes that do not receive
a prominent place in CEA (contribution to eradication
objectives, effectiveness certainty) were considered highly
valuable whereas others that are important in CEA (eco-
nomic impact) were of no influence. During the pan-
demic, this divergence became even bigger, particularly
as also the number of preventable deaths (a major source
of quality-adjusted life-years) became less important.

These observations were partly in line with our a
priori beliefs. We expected to find sharper distinctions in
the attribute weights between waves 1 and 2, as in wave 2
respondents became more familiar with vaccine priority
setting, which would lead to clearer choice patterns.
Indeed, wave 2 results were similar to those of wave 1 but
more outspoken. We also expected to find more uncer-
tainty avoidance, which was reflected in the increased
weight of the effectiveness uncertainty attribute. How-
ever, we foresaw an increased focus on avoiding deaths
during an emergency, but people seemed to care less
about deaths. Furthermore, we projected a stronger time
preference and increased focus on the present, suggesting
a lower focus on the long-term goal of disease eradica-
tion, while we observed the opposite. As an explanation
for the changes that we observed, one could speculate
that there was an increased insensitivity toward deaths
from infectious diseases, induced by the daily COVID-19
death toll in the news at the time of executing the second
DCE. There was also a widespread hope in popular
media that a vaccine would become available soon, but
the key question in all debates was how effective it would
be. In the best case, the vaccine would be able to eradi-
cate COVID-19. The additional focus on these attributes
may have influenced how people prioritized vaccines in
our DCE.

Our results seem to contrast with the stable prefer-
ences that were observed in 3 earlier test-retest studies
that also exploited radically changing circumstances to
investigate preference stability.'* '® However, given that
most attribute weights remained constant and as there
was only a limited change in the ranking of the attributes
importance, we consider the changes observed in our
study as relatively small, given the enormous change in
the directly relevant context. One other test-retest study
under extreme circumstances also reported changing pre-
ferences. Wunsch et al®' investigated preferences for
investments in large infrastructure projects such as
coastal adaptation for climate change during different
waves of the COVID-19 pandemic. However, these
results compare preferences measured twice during the
COVID-19 pandemic and hence investigate preference
stability during extreme circumstances.

The following are important study limitations. The
DCE evaluated vaccines on 8 criteria but excluded many
others. An important one was the risk of side effects. It
would have been interesting to investigate whether or
not side effects became more important during the pan-
demic. Also, we chose levels that were realistic for infec-
tious diseases in Flanders; therefore, our attribute about
economic impact did not include a very low cost level,
which would have allowed more variation. Furthermore,
we used an online panel in which membership may be
associated with unobserved characteristics (e.g., Internet
access). Lastly, there may have been some selection bias
in the sense that respondents who were excluded in the
final sample of wave 1 were probably also excluded in
the final sample of wave 2. However, in the initial DCE,
the inclusion of excluded respondents did not meaning-
fully affect the results."”
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