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Background. Bioethicists have advocated lotteries to distribute scarce health care resources, highlighting the benefits that
make them attractive amid growing health care challenges. During the COVID-19 pandemic, lotteries were used to dis-
tribute vaccines within priority groups in some settings, notably in the United States. Nonetheless, limited evidence exists
on public attitudes toward lotteries. Methods. To assess public support for vaccine allocation by lottery versus expert
committee, we conducted a survey-based experiment during the pandemic. Between November 2020 and May 2021, data
were collected from 15,380 respondents across 14 diverse countries. Respondents were randomly allocated (1:1) to 1 of 2
hypothetical scenarios involving COVID-19 vaccine allocation among nurses: 1) by lottery and 2) prioritization by a
committee of expert physicians. The outcome was agreement on the appropriateness of the allocation mechanism on a
scale ranging from 0 (strongly disagree) to 100 (strongly agree), with differences stratified by a range of covariates. Two-
sided t tests were used to test for overall differences in mean agreement between lottery and expert committee. Findings
Mean agreement with lottery allocation was 37.25 (95% confidence interval [CI] 34.86–39.65), ranging from 21.1 (95%
CI 15.07–27.13) in Chile to 62.33 (95% CI 54.45–70.21) in India. In every country, expert committee allocation received
higher support, with mean agreement of 61.19 (95% CI: 60.04–62.35), varying from 51.25 in Chile to 69.77 in India.
Greater agreement with lotteries was observed among males, higher-income individuals, those with lower education, and
those identifying as politically right leaning. Conclusions. Despite arguments for lottery-based allocation of medical
resources, we found low overall public support, albeit with substantial variation across countries. Successful implementa-
tion of lottery allocation will require targeted public engagement and clear communication of potential benefits.

Highlights

� This study surveyed 15,380 respondents from 14 diverse countries during the COVID-19 pandemic,
analyzing international agreement with the appropriateness of using lottery allocation for scarce health care
resources.

� There was universal preference for allocating vaccines by expert committee rather than by lotteries, but there
was significant variation in agreement between countries, indicating the need for region-specific policy
approaches.

� Successful implementation of lottery allocation requires targeted public engagement and communication of
their benefits, especially with groups less supportive of lotteries.
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The use of lotteries to allocate resources has a long his-
tory.1 Lotteries have been used both to allocate public
duties, such as military drafts in the United States, and
to allocate wide-ranging goods, from hunting permits
(United States) to secondary (high) school and medical
school admissions in England and the Netherlands,
respectively.2–4 While some have argued that such
mechanisms can be inefficient from an allocative point
of view (e.g., in the context of the military draft5), others
have argued that lotteries are a fair and relatively low-
cost way of allocating indivisible goods.1

In the case of scarce medical treatments, many have
endorsed random selection, in the form of lotteries, as a
fair basis of allocation,6,7 especially within priority cate-
gories, where choosing between similar patients can be
challenging. This approach aligns with principles of jus-
tice by giving everyone an equal chance of receiving med-
ical resources, regardless of their condition or prognosis,
and thus prioritizes equality.9 Lotteries are also appeal-
ing because they are transparent, impartial, and inexpen-
sive to administer. However, despite these advantages,
lotteries also have notable drawbacks.8 In the context of
medical treatment allocation, the most significant consid-
eration is that random assignment may lead to subopti-
mal use of limited resources. While lotteries ensure
equality, they are unable to guarantee that societal bene-
fits are maximized.9

If the objective is to maximize the overall benefits of
scarce treatments, then allocation of resources by medi-
cal triage may be a preferred alternative. Allocation
through expert triage seeks to optimize outcomes, which
may be lives saved or quality-adjusted life-years. Never-
theless, such approaches are not without criticism.9,10

They may be viewed as unfair or discriminatory and rely
on the assumption that medical professionals can accu-
rately determine the most beneficial use of resources.10

In reality, optimizing social benefits is challenging due to
uncertainties in patient prognosis, variability in treat-
ment responses, and the inherent limitations of medical
knowledge. Triage systems can also be used to prioritize
certain groups, such as essential workers, to maintain
critical services.8 While this can be justified on practical
grounds, it may also be seen as placing greater value on
some lives over others. Conversely, prioritizing those
worst off aligns with principles of protecting the most
vulnerable but may not lead to the greatest overall health
outcomes.9

Each allocation method presents distinct ethical impli-
cations and practical challenges.9,10 Choosing between a
lottery system and medical triage ultimately involves a
tradeoff between equality of opportunity and the maxi-
mization of benefits. The selection of an allocation strat-
egy must therefore strike a balance between competing
ethical principles and practical constraints, reflecting
broader societal values and what is deemed an accepta-
ble and fair approach.

In practice, the use of lotteries in the allocation of
health care has been relatively limited. A rare example of
lottery allocation in a medical context took place in Ore-
gon, which allocated access to Medicaid insurance by
lottery.11 However, it was during the initial phases of the
COVID-19 pandemic, when there were limited quantities
of health care interventions such as ventilators and ther-
apeutic drugs, that the proposed use of lotteries as a
mechanism for allocating scarce medical resources
gained wider prominence. A widely cited article in the
New England Journal of Medicine12 made 6 key recom-
mendations for the allocation of scarce medical resources
during the COVID-19 pandemic. These included priori-
tizing the maximization of benefits and saving the great-
est number of lives, giving precedence to frontline health
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care workers, adapting policies in response to emerging
evidence, recognizing the contributions of research parti-
cipants, avoiding first-come, first-served allocation, and
ensuring that principles were applied consistently across
all patients, regardless of diagnosis. To address the short-
comings of first-come, first-served systems and to pro-
mote fairness among patients with similar prognoses, the
panel explicitly recommended the use of lotteries as a
method of rationing. Their third recommendation
argued that ‘‘for patients with similar prognoses, equality
should be invoked and operationalized through random
allocation, such as a lottery’’ and stated that random
allocation is ethically preferable to first-come, first-
served allocation. Subsequently, lottery allocation of
COVID-19 vaccines was advocated not only in academic
journals13 and by organizations such as Gavi14 but also
in popular media including the New York Times.15 Lot-
teries were also incorporated in recommendations of the
US National Academy of Sciences’ report on COVID-19
vaccine prioritization16 as part of a combined triage–
lottery allocation system. The report advocated prioriti-
zation for vaccination based on 6 ethical and procedural
principals (i.e., expert triage), concluding that high-risk
health workers, first responders, people with significant
comorbid conditions, and older adults in congregate or
overcrowded settings should be in the first phase of vac-
cination. However, the report also stated that, ‘‘If the
supply of vaccine is too limited to provide it to everyone
in a particular priority group . . . the principle of equal
concern can support random selection’’ (i.e., lottery).
Furthermore, the report also discussed that lotteries have
the benefit of balancing confounders (both observed and
unobserved) across those that received the vaccine and
those that did not, thereby creating a natural experiment
to test vaccine effectiveness. The report also acknowl-
edged that a weighted lottery (i.e., a lottery with
increased chances of winning for certain groups) ‘‘could
be used to fairly allocate the scarce supply of vaccine
with certain groups receiving heightened priority.’’

In practice, the use of lotteries during the COVID-19
pandemic was quite limited. The US state of Pennsylva-
nia endorsed a weighted lottery system for allocation of
scarce COVID-19 drugs,8 and lotteries were used in the
early phases of the vaccine rollout.17

Ethical debates over the merits of lottery allocation of
vaccines in the event of a pandemic date back more than
a decade,18–20 and the issue was even explored in the
2011 film Contagion, in which a birthday lottery was
used to prioritize access to the vaccine.21,22 Prior to the
COVID-19 pandemic, a small number of studies pro-
vided evidence on public attitudes to random allocation
of medical resources in hypothetical situations ranging

from emergency ward accident care in Israel,23 to alloca-
tion of donor organs, hospital beds during an epidemic,
and joint replacements in German-speaking Switzer-
land.24 These studies suggest a limited degree of support
among the public for lottery allocation, with less support
than for allocation on the basis of need.23–25 They also
indicate less support for lotteries among the public than
among bioethicists.24 Grover et al.,25 for instance,
reported the results of a survey of 515 individuals who
were asked to rank order 8 different ethical positions
with respect to the allocation of scarce resources. Here,
‘‘saving the most lives’’ and allocating the ‘‘sickest first’’
were the most supported principles, with lotteries the
least favored. Awad et al.26 found evidence from repre-
sentative samples for 4 countries (N = 4,000) together
with nonrepresentative (self-selected) samples from 20
countries (N = 7,599) that preferences for allocation of
scarce medical resources are polarized, with large groups
preferring either extensive triage or no triage (random
allocation or first come, first served). One limitation of
these studies is that respondents are asked their prefer-
ences for several different allocation methods within the
same questionnaire or survey, and therefore there may
be contamination effects when respondents are made
aware of alternative allocation mechanisms.

In this study, we aim to add to understanding of pub-
lic agreement with the appropriateness of using a lottery
as an allocation mechanism in 2 ways. First, we combine
scale with reliability by fielding harmonized representa-
tive surveys across a greater range of countries than pre-
vious studies. Second, we use randomization to compare
agreement with lottery versus expert committee alloca-
tion in a way that avoids any possible contamination of
responses (e.g., that could potentially arise by asking the
same respondents first about triage and then about lottery,
or vice versa). We conducted an experiment to elicit the
extent of public agreement, globally, with the use of lottery
allocation as a mechanism for prioritizing access to
COVID-19 vaccines, compared with support for allocation
by expert committee. The experiment was conducted from
November 24, 2020, to May 16, 2021, which in most coun-
tries was in the early stages of the vaccine rollout. It was
in this context that the experiment aimed to understand
the preferences of the public for lottery allocation versus
more traditional expert committee. The study is based on
a largely representative sample of 15,380 respondents from
14 economically and culturally diverse countries, repre-
senting roughly half the world’s population, and sought
preferences regarding COVID-19 vaccine allocation.

With many countries now reviewing the policy
response to the COVID-19 pandemic, it is worth gaining
insight into the public’s views on lottery allocation. This
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can inform future policies to allocate rationed health care
resources, either in future pandemics or more generally.

Methods

Data

The experiment was conducted as part of the first wave
of the Oxford COVID-19 Vaccine Preference and Opin-
ion Survey (CANDOUR) study,27 which used online
surveys of adults older than 18 years to gather responses
on a range of topics related to public and private health
preferences, attitudes, and opinions. The survey aimed to
elicit preferences regarding various aspects of COVID-19
vaccine allocation. The full list of questions asked of
respondents is available in the replication materials for
Duch et al.27 Surveys were conducted in 14 geographi-
cally diverse countries: Australia, Brazil, Canada, Chile,
China, Colombia, France, India, Italy, Russia, Spain,
Uganda, the United Kingdom, and the United States.
The surveys were completed between November 24, 2020,
and January 14, 2021. A slightly modified survey was
undertaken in Russia between April 8 and May 16, 2021.

In all but Chile, Uganda, and Russia, the respondents
were obtained from the sampling firm Respondi’s active
panel. Respondi maintain a panel of individuals who
completed a double opt-in registration, a profile of basic
information, and enough surveys to be considered active.
While Respondi’s exact panel recruitment method is pro-
prietary, they constantly recruit new panelists through
online advertising, search engine marketing, affiliate
partners, and Facebook, with some supplementation
from computer-assisted telephone interviews. The
Respondi participants were compensated for completing
the survey. For these 11 countries, the modal incentive
was $3.50 for a median length of interview of 25.53 min.
In Chile and Uganda, the respondents were sampled
using Facebook Ad Manager. In Russia, the survey was
administered by the Online Market Intelligence organi-
zation, who use a standing panel of respondents.

Sample and Survey

In all countries, apart from India and Uganda, we
employed quota sampling to ensure that national sam-
ples matched the national demographic profile (India
and Uganda are primarily samples of urban commu-
nities). Our quota strategy generated distributions that
were intended to match the populations on age, educa-
tion, gender, and region.

The survey was conducted according to the University
of Oxford’s policy for human subjects research and
approved by the University of Oxford Medical Sciences
Interdivisional Research Ethics Committee (MS IDREC)
(approval ID: R72328/RE001), with informed consent
being obtained from each participant before commence-
ment of the survey. The survey was translated from Eng-
lish into 6 languages: Chinese, French, Italian, Spanish,
Portuguese, and Russian. A professional translation firm
was used to translate the surveys initially, and these were
then reviewed by native speakers, including members of
the study team, to check the accuracy of the wording and
that no important nuances had been lost. As an addi-
tional check, as is standard in multilanguage studies, they
were then independently translated back to English and
assessed by the research team for any discrepancies or
important loss of nuance. Subjects in all countries were
provided with identical descriptions of the general experi-
mental rules and procedures, all of which are described
in detail in the replication materials.28

Among the Respondi panelists invited to take our sur-
vey, the completion rate was 35.4%, averaged across all
countries. For online panel samples this represents the
percentage of those invited from the opt-in panel pool
who either complete the survey or who are dropped from
the survey because they are ineligible (typically because a
quota has been filled).29 These completion rates compare
favorably to, for example, random digit dial samples,
although the denominator for online panels is those
already opted in.30,31

As the detailed discussion in the Supplementary Mate-
rials to Duch et al.27 (section 3.1: Sample, pp. XX–XXX)
indicates, the distributions of key sample demographics
resemble those of their populations. On some demo-
graphics, for selected countries, we observe deviations
from population distributions. Generally, the sample
gender distributions match the population. Median
incomes (individual and household) for the samples
resemble those for the population and typically deviate
no more than 20%. In most countries, the better edu-
cated were overrepresented. In some countries (Chile,
China, Colombia, and Uganda), young respondents were
overrepresented in the samples. To address sample imbal-
ances on key demographics, we implemented poststratifi-
cation weighting; see the Supplementary Materials in
Dutch et al.27 (section 3.2: Sample Quotas and Weighting,
pp. XXXI–XLVII) for a description of the raking proce-
dure used for estimating the weights and a description of
the distributions of key demographics for the pre- and
postweighted samples.
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Nature of the Experiment and Analysis

Our experiment builds on the design of a series of experi-
ments that elicited preferences for lottery allocation from
Dutch university students.32 These experiments used
hypothetical scenarios involving life and death decisions,
for example, where there are 2 patients who will die with-
out treatment but only 1 hospital bed available. The
study found that 36% of students considered the alloca-
tion of medical treatment based on a coin flip to be fair.
When asked which of the 2 patients should receive treat-
ment, most students stated that they were equally deser-
ving. However, only 17% chose to use a coin flip to
allocate treatment, instead selecting 1 of the 2 patients
whom they judged to be equally deserving. Overall, the
results indicated relatively low levels of support for lot-
tery allocation compared with a deliberative choice for 1
of the 2 patients. The CANDOUR survey used in this
article builds on previous work by fielding a harmonized
survey on representative samples from more countries,
providing reliable evidence across diverse social and eco-
nomic contexts. In addition, our study uses a salient sce-
nario involving COVID-19 vaccinations during the initial
rollout period of the vaccines.

As shown in Figure 1, the experiment in the present
study involved randomly assigning each participant to 1
of 2 alternative COVID-19 vaccine allocation scenarios
in a hospital. The first scenario proposes a lottery to allo-
cate the vaccine. A random half of respondents in each
country were asked:

Consider the following situation: a major clinic has devel-
oped plans for allocating limited supplies of the COVID-19
vaccine. It would like to vaccinate all 1000 nurses who work
in the clinic. There will only be 500 vaccines available for
the 1000 nurses who work in the clinic. Because of the lim-
ited supply, the vaccine will be allocated by a lottery. The
names of the 1000 nurses will be put into a large container

and shuffled. 500 names will be randomly selected from the
container. These 500 randomly selected names will receive
the vaccine.

How much do you agree that this lottery method is an
appropriate way to allocate the scarce vaccines to the nurses?
Use the slider to indicate whether you disagree or agree: 0
means strongly disagree and 100 means strongly agree.

The alternative scenario proposes allocation by an inde-
pendent committee of expert physicians (expert commit-
tee). Respondents in the other half of the sample in each
country were asked the following:

Consider the following situation: a major clinic has devel-
oped plans for allocating limited supplies of the COVID-19

vaccine. It would like to vaccinate all 1000 nurses who work
in the clinic. There will only be 500 vaccines available for
the 1000 nurses who work in the clinic. Because of the lim-
ited supply, the vaccine will be allocated by an independent

committee of expert physicians, who have no personal con-
nection with the clinic and do not know any of the nurses
involved. The medical histories of the 1000 nurses will be
provided to the committee of experts. The committee of
expert physicians will select the 500 nurses who they believe
will most benefit from the vaccine.

Do you agree or disagree that this expert committee method
is an appropriate way to allocate the scarce vaccines to the
nurses? Use the slider to indicate whether you disagree or
agree: 0 means strongly disagree and 100 means strongly
agree.

Each participant only received 1 of these 2 vignettes and
were blinded to any knowledge of alternative vignettes.
The outcome of the experiment was agreement on a 0 to
100 scale, which respondents indicated using a slider.

Sample Randomization and Statistical Methods

Figure 2 shows the randomization logic for subjects in
this experiment. In total, 16,750 individuals participated
in at least part of the survey. Of these, 15,380 participants
were randomly allocated to an allocation vignette, with
7,712 receiving the lottery vignette and 7,668 receiving
the expert committee vignette. Subjects’ agreement was
recorded using a visual analog scale slider (ranging from
0 to 100), shown in Figure 1.

The primary outcomes of the study were the mean
agreement for those given the lottery and the expert
committee questions and the mean differences between
agreement with the appropriateness of each allocation
mechanism. Two-sided t tests were used to test for over-
all differences in mean agreement in the lottery and
expert committee questions and for differences in mean
agreement within individual countries and in subgroups
defined by income, education, political ideology, and
other demographic factors. In the supplementary materi-
als, we also present the results of the multivariable
regressions, where we assess the independent associations
of a wide range of respondent characteristics, including
their country, with agreement with the appropriateness
of each allocation method.

Results

The descriptive statistics across the 2 arms are displayed
in Table 1. The P values for the t test (for continuous
variables) and Pearson’s chi-squared test (for categorical
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variables) are presented in the right-most column of the
table. Covariates are seen to be broadly balanced across
the 2 arms, as expected with the sample size and the 1-1
randomization across the 2 arms. The only statistically
significant difference is in education level (albeit not

statistically significant if we use Bonferroni correction
for multiple hypothesis), where the expert committee
group has slightly more university-educated individuals
and slightly fewer secondary-educated individuals, mak-
ing them marginally more educated overall. This

Figure 1 Wording of the 2 vignettes regarding the allocation of a COVID-19 vaccine in a hospital.
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difference in groups has a very small impact on our main
results (controlling for education category decreases the
difference in mean agreement by 0.17%).

The results on average agreement for allocation by
lottery versus expert committee are displayed in Table 2
and visually in Figure 3. The difference in mean score
was 23.94 (95% confidence interval [CI] 21.27–26.61),
meaning that allocation by expert committee was sub-
stantially more agreed with than allocation by lottery
overall. However, there was reasonable variation in the
mean agreement by respondent characteristics and by
country. Average agreement with allocation by expert
committee ranged from 51.25 (95% CI 45.44–57.06) in
Chile to 69.77 (95% CI 64.67–74.87) in India. Agreement
with lottery allocation varied much more markedly from
21.1 (15.07–27.13) in Chile to 62.33 (54.45–70.21) in
India. In almost every country, there was a statistically
significant difference in agreement between the appropri-
ateness of lottery and expert committee allocation. Using
Bonferroni’s multiple hypothesis correction, the only
countries in which no statistically significant differences
between expert committee and lottery agreeability were
found was in China, India, and Uganda. In all countries,
allocation by an expert committee received higher levels
of mean agreement; however, the magnitude of this dif-
ference varied widely, ranging from 7.44 (21.92 to 16.8)
in India to 32.19 (28.57 to 35.81) in Spain. Across all

observable subject characteristics, there was also higher
agreement with expert committee than lottery allocation;
however, the heterogeneity across these dimensions was
less pronounced than across countries. There was greater
agreement with lotteries among males, those on higher
income, those with the very lowest levels of education,
and those identifying with a right-leaning ideology.

Figure 4 presents the distribution of scores by coun-
try. This figure shows that for most countries, notably
excluding China and India, the highest density was at an
agreement of 0 for lottery allocation. The distribution of
scores in India and the United States was much more
uniform, potentially suggesting greater diversity in views.
The highest density for India was at an agreement of
100. The distribution of agreement in China suggests rel-
atively strong agreement with lottery allocation of vac-
cines overall, with limited evidence of polarization in
these views. It is also notable that agreement with lottery
allocation was highest in India and China, which are not
only the only 2 countries in the sample that lie fully
within Asia but also those with by far the largest
populations.

Figure 4 also shows the distribution of agreement for
expert committee allocation. These figures suggest broad
agreement with the appropriateness of expert committee
allocation, with the peaks of the distributions being well
to the right of 50 in all countries.

Figure 2 Study enrollment and missing covariate.
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Discussion

In the wake of the pandemic, a variety of reviews33 iden-
tified drug and medical care shortages as a key challenge
for governments. These shortages go beyond times of cri-
sis, such as pandemics. There are also ongoing worldwide
shortages of many common medicines—particularly gen-
eric medicines and including a number of antibiotics34—
that are likely to be a long-term challenge. While lottery
allocation has been widely advocated as a rationing
mechanism by bioethicists and endorsed by institutions

such as the US National Academy of Sciences,16 it is
rarely used for the allocation of treatments or vaccina-
tions. This study explores public views on lottery alloca-
tion, using representative samples for a larger number of
countries than in previous studies. Using a randomized
approach that avoids any possibility of contamination,
we assessed the level of public support for lottery alloca-
tion versus a more traditional approach of expert com-
mittee, in the context of allocation of COVID-19
vaccines.

Table 1 Characteristics of the Participants

Expert Committee Lottery P-Value Test for differences

Age, y 42.761 (15.728) 42.780 (15.827) 0.94
Age category, y
18239 3,657 (47.7%) 3,684 (47.8%) 0.74
40–60 2,532 (33.0%) 2,513 (32.6%)
60+ 1,471 (19.2%) 1,510 (19.6%)
Missing/out of range 8 (0.1%) 5 (0.1%)

Gender
Female 3,683 (48.0%) 3,681 (47.7%) 0.78
Male 3,945 (51.4%) 3,986 (51.7%)
Other 15 (0.2%) 21 (0.3%)
Missing 25 (0.3%) 24 (0.3%)

Political ideology
Left 865 (11.3%) 847 (11.0%) 0.23
Center 3,573 (46.6%) 3,557 (46.1%)
Right 1,301 (17.0%) 1,260 (16.3%)
Missing 1,929 (25.2%) 2,048 (26.6%)

Income category
High 3,807 (51.2%) 3,908 (52.4%) 0.33
Low 2,888 (38.8%) 2,822 (37.8%)
Missing 745 (10.0%) 729 (9.8%)

Education
Primary 882 (11.5%) 918 (11.9%) 0.017
Secondary 2,980 (38.9%) 3,129 (40.6%)
University 3,671 (47.9%) 3,562 (46.2%)
Missing 135 (1.8%) 103 (1.3%)

Country
Australia 588 (7.7%) 634 (8.2%) 0.44
Brazil 626 (8.2%) 670 (8.7%)
Canada 509 (6.6%) 536 (7.0%)
Chile 508 (6.6%) 484 (6.3%)
China 617 (8.0%) 630 (8.2%)
Colombia 615 (8.0%) 557 (7.2%)
France 489 (6.4%) 502 (6.5%)
India 580 (7.6%) 538 (7.0%)
Italy 483 (6.3%) 489 (6.3%)
Russia 583 (7.6%) 609 (7.9%)
Spain 563 (7.3%) 510 (6.6%)
Uganda 506 (6.6%) 521 (6.8%)
United Kingdom 512 (6.7%) 534 (6.9%)
United States 489 (6.4%) 498 (6.5%)

Observations 7,668 (49.9%) 7,712 (50.1%)
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Our study found relatively low overall agreement with
lotteries being an appropriate means of allocating scarce
medical resources but with substantial variation across
countries, much more so than is the case with expert
committee allocation. While it is not surprising that allo-
cation by expert committee is more popular in all coun-
tries, the large variation both in agreement with lottery
across countries and in the difference in agreement
between expert committee and lottery is noteworthy.
Ethical arguments for lottery allocation relate mainly to
situations in which allocation is within groups of equal

need. It is therefore of potential interest to policy makers
that support for lottery allocation in such a context is
likely to vary markedly by country context. Our results
suggest that communicating the advantages of lotteries
in such a circumstance may be more important, and
more challenging, in countries such as France or Chile
than in the United States, China, or India.

Interestingly, the United States was one of very few
countries that incorporated a lottery into their allocation
mechanism during the COVID-19 pandemic, both for
medicines and vaccination appointments. For example, a

Table 2 Preferences for Allocation by Lottery versus Expert Committee

Expert Committee Lottery
Expert Committee Mean –

Lottery Mean (95% CI)Characteristic n Mean (95% CI) n Mean (95% CI)

Estimated using survey weights
Overall 7,668 61.19 (60.04–62.35) 7,712 37.25 (34.86–39.65) 23.94 (21.27–26.61)
Country

Australia 588 63.85 (61.21 to 66.48) 634 43.75 (41.01 to 46.5) 20.09 (16.3 to 23.89)
Brazil 626 59.21 (55.88 to 62.55) 670 34.65 (31.25 to 38.06) 24.56 (19.81 to 29.32)
Canada 509 62.21 (59.3 to 65.12) 536 40.52 (37.39 to 43.66) 21.69 (17.42 to 25.96)
Chile 508 51.25 (45.44 to 57.06) 484 21.1 (15.07 to 27.13) 30.15 (21.8 to 38.5)
China 617 69.49 (65.61 to 73.37) 630 60.54 (55.41 to 65.66) 8.96 (2.54 to 15.37)
Colombia 615 58.47 (54.48 to 62.47) 557 28.85 (24.69 to 33.02) 29.62 (23.86 to 35.38)
France 489 53.97 (50.94 to 56.99) 502 22.24 (19.42 to 25.06) 31.73 (27.61 to 35.85)
India 580 69.77 (64.67 to 74.87) 538 62.33 (54.45 to 70.21) 7.44 (21.92 to 16.8)
Italy 483 61.3 (58.13 to 64.46) 489 33.85 (30.4 to 37.3) 27.45 (22.78 to 32.12)
Russia 583 56.97 (54.31 to 59.62) 609 32.33 (29.61 to 35.05) 24.63 (20.84 to 28.43)
Spain 563 61.13 (58.67 to 63.58) 510 28.93 (26.26 to 31.6) 32.19 (28.57 to 35.81)
Uganda 506 58.73 (47.4 to 70.06) 521 29.15 (8.83 to 49.48) 29.58 (6.38 to 52.79)
United Kingdom 512 65.82 (63.22 to 68.42) 534 34.47 (31.76 to 37.17) 31.35 (27.61 to 35.09)
United States 489 63.62 (61.2 to 66.03) 498 49.6 (46.67 to 52.52) 14.02 (10.24 to 17.8)

Estimated without survey weights
Gender

Female 3,683 60.76 (59.81 to 61.71) 3,681 35.02 (33.96 to 36.08) 25.74 (24.32 to 27.16)
Male 3,945 64.34 (63.45 to 65.24) 3,986 41.59 (40.53 to 42.65) 22.76 (21.37 to 24.14)

Age, y
18–39 3,657 62.86 (61.96 to 63.76) 3,684 39.21 (38.13 to 40.28) 23.65 (22.25 to 25.05)
40–59 2,532 62.83 (61.67 to 63.99) 2,513 39.15 (37.8 to 40.49) 23.69 (21.91 to 25.46)
60+ 1,471 61.37 (59.81 to 62.92) 1,510 35.3 (33.64 to 36.97) 26.07 (23.79 to 28.34)

Income
Income: High 3,807 61.37 (60.44 to 62.29) 3,908 36.14 (35.11 to 37.17) 25.23 (23.84 to 26.61)
Income: Low 2,888 65.46 (64.41 to 66.51) 2,822 42.65 (41.37 to 43.93) 22.81 (21.16 to 24.46)

Education
Primary completed 882 64.76 (62.81 to 66.71) 918 44.33 (42.09 to 46.58) 20.43 (17.46 to 23.4)
Secondary completed 2,980 59.71 (58.64 to 60.78) 3,129 35.49 (34.34 to 36.64) 24.22 (22.65 to 25.79)
University completed 3,671 64.59 (63.69 to 65.5) 3,562 39.58 (38.48 to 40.69) 25.01 (23.58 to 26.44)

Political ideology
Center 3,573 61.86 (60.96 to 62.76) 3,557 35.95 (34.93 to 36.96) 25.91 (24.55 to 27.27)
Left 865 61.62 (59.55 to 63.7) 847 28.24 (26.13 to 30.35) 33.38 (30.43 to 36.34)
Right 1,301 69.59 (67.97 to 71.2) 1,260 50.01 (47.89 to 52.14) 19.57 (16.91 to 22.24)

The table shows the mean scores and 95% confidence intervals for the lottery and expert committee vignettes. Mean agreement is presented

overall and by observable characteristics. In addition, the table displays the mean differences between agreement with the appropriateness of

allocation by expert committee and lottery allocation and the corresponding 95% confidence interval, calculated using ordinary least squares.
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hospital in a 35-hospital system in Pennsylvania, New
York, and Maryland employed a weighted lottery to
allocate more than 10,000 individuals to COVID-19
monoclonal antibody treatment.35,36 Despite other coun-
tries experiencing critical shortages of ventilators37 and
COVID-19 medications, we find little evidence of lot-
teries being used outside the United States. It is notable,
therefore, that the United States had the highest agree-
ment with lottery being an appropriate allocation
mechanism of any developed country in our study. This
may be due to the use of lotteries in other contexts (e.g.,
immigration lottery) or may simply reflect underlying
support for lottery allocation among the US population.
In a global context, there are only 2 countries with
higher agreement with lottery (China and India), and the
US results are in stark contrast with many comparable
developed countries, mainly in Europe. Beyond country
variation response, heterogeneity was associated with a
number of characteristics, with generally greater support
for lottery allocation by males, those on higher income,

those with the very lowest levels of education, and those
with a right-leaning ideology.

Although there are differences in methodology, the
wide variation in preferences for lottery allocation
between and within countries accords with the findings
of Awad et al.,26 who conducted a multicountry study to
look at the allocation of scarce ventilators in hospitals.
All participants received the same survey and were asked
to rate the usability of 5 triage metrics and 2 no-triage
mechanisms (including random lottery) to allocate venti-
lators. They found that, across all countries, public pre-
ferences were polarized, with people either preferring
methods involving no triage (lotteries or first-come, first-
served) or extensive triage using all available triage cri-
teria. Similarly, among a wide variety of different alloca-
tion principles, Lee et al.38 found the least support for
the use of random selection, based on a survey in Korea.
In a study in Portugal, lotteries were considered the least
fair mechanism, and highest priority was given to the
prognosis and severity of health condition.39

Figure 3 Preferences for expert committee allocation versus lottery allocation.
The figure shows the mean agreement and 95% confidence intervals for the expert committee (red square) and lottery (blue circle) vignettes.

Mean agreement is presented overall and by observable characteristics. Overall and country estimates use survey weights; estimates by

respondent characteristics are unweighted. In addition, the figure displays the mean differences between expert committee and lottery allocation

agreement, calculated using ordinary least squares, and the corresponding Bonferroni multiple hypothesis correction statistical significance.

*P� 0.10; **P� 0.05; ***P� 0.01.
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While random allocation is rarely used as a health
care–rationing mechanism, it is, albeit for entirely differ-
ent reasons, routinely used in clinical research, in the
context of enrollment in randomized clinical trials. A
research question that arises from our study is whether
there is also substantive variation in the acceptance of
being enrolled in clinical trials. Given the importance of
the rate and diversity of recruitment,40,41 this topic war-
rants further attention.

Strengths and Limitations

A key strength of the study is its use of a consistent, har-
monized survey across representative samples of a wide
range of countries and diverse social and economic con-
texts. The study by Awad et al.26 is the only related work
we are aware of that surveyed more countries, but only 4
of those countries used representative samples, and our
overall samples are larger. Another key strength is our

use of randomization, which ensures that responses to
agreement with lottery allocation are not contaminated
by prior questions about agreement with allocation by
expert committee or vice versa.

This study also has several limitations. The first is that
it relied on an opt-in panel, whereas probability-based
panels have been found to be more accurate.42 Although
opt-in panels are more prone to errors, this should not
compromise our analysis of the comparative agreement
for expert committee and lottery allocation. Beyond our
use of quota sampling, which should avoid some of these
concerns, our experimental design also ensures the valid-
ity of our conclusions because respondents were ran-
domly assigned to either the lottery or expert committee
vignette. Consequently, any errors introduced by the
opt-in panel are likely to be randomly distributed across
the 2 groups. This random assignment ensures that, on
average, the impact of these errors is the same for both
allocation methods, preserving the validity of the

Figure 4 Distribution of agreement with the appropriateness of allocation by lottery and expert committee.
Locally weighted regression (using density of the score as the dependent variable and score as the independent variable) is used to smooth the

density plots. This is done separately for each country. The predictions of the locally weighted regressions are shown in these figures. Figures do

not use sample weights. Vertical dashed lines represent the unweighted mean agreement with lottery or expert committee allocation for each

country.
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comparative findings on the appropriateness of these
allocation mechanisms.

Next, the survey-based experiment analyzed in this
study was part of the larger CANDOUR study,27 and
therefore, we are unable to rule out the possibility that
previous questions may have contaminated the results of
the agreement with the appropriateness of each alloca-
tion mechanism. While no other questions on medical
resource allocation were asked as part of the survey, it is
still possible that other questions related to vaccines and
COVID-19 may have affected responses. However, as
outlined above, the random assignment of vignettes
ensures that, on average, these errors would be the same
for each allocation mechanism, maintaining the validity
of our comparative findings.

Another limitation is that our study focuses solely on
2 allocation mechanisms, without exploring more com-
plex variations or combined approaches. For instance,
our vignettes specifically examine vaccine allocation
among nurses, comparing a within-group lottery-based
system, similar to that suggested by the US National
Academy of Sciences’ report,16 with allocation by expert
committee. However, numerous alternative allocation
mechanisms could have been considered. In addition, the
study uses only a single vignette about vaccine allocation
among nurses. While this example was salient at the time,
the contexts in which lotteries or other mechanisms might
be applied are numerous and diverse. Our approach
prioritized simplicity, asking respondents to evaluate a
single, specific, and simple scenario that we believe would
provide more accurate responses due to the reduced cog-
nitive load.

Relatedly, it is possible that the wording of the expert
committee allocation vignette may have implied that the
expert committee was able to precisely determine which
nurses would have benefitted most from receiving the
vaccine. As discussed in the introduction, such allocation
decisions can be challenging, especially given the large
number of nurses included in our vignettes. Given inher-
ent uncertainties and the cognitive limits of physicians, it
may not be possible to deterministically allocate vaccines
to the nurses who would benefit most from the vaccine.
It is possible that if respondents were made aware of the
challenges associated, then the differences in agreement
with allocation by expert committee and lottery may
have been reduced.

It is also possible that our estimates of the agreement
with the appropriateness of lottery allocation are not
fully representative of the population. It is possible that
our sampling strategy may have resulted in a sample of
respondents that does not accurately reflect the broader
population. This issue is especially relevant given that we

used a Web-based survey in low-income countries, where
internet access may be unevenly distributed. To address
these potential biases, we used quota sampling and post-
stratification weighting. With the exception of India and
Uganda, which were primarily samples of urban commu-
nities, these methods ensured that the national samples
were representative of the target populations with respect
to key demographic variables. However, because our
data are derived from a sample rather than the entire
population, we cannot entirely rule out the possibility
that our estimates do not perfectly reflect the population-
level agreement with allocation using a lottery.

Finally, our study does not account for the broader
implications of allocation mechanisms on vaccine
uptake. Research by Bruine de Bruin et al.43 suggests
that individuals who are not allocated vaccine eligibility
may be less inclined to accept the vaccine when eligibility
is granted later on. This effect was found to vary depend-
ing on the allocation mechanism used. Overall, Bruine
de Bruin et al. found that when individuals were initially
overlooked for vaccination, the probability of refusal
was 22% higher when vaccines were allocated by lottery
compared with when the allocation mechanism was
unspecified. However, refusal rates were even higher
when the initial allocation strategy prioritized ‘‘high-risk
individuals living in group housing,’’ ‘‘high-risk individu-
als living with their families,’’ and ‘‘people who live in
areas with more COVID-19 infections’’ than when allo-
cation was determined by lottery. This may suggest that
the perceived fairness and transparency of lottery-based
allocation can lead to less negative public reaction than
need-based mechanisms. Therefore, beyond evaluating
the agreement with the appropriateness of these
approaches, policy makers must also consider the down-
stream effects of their choice of allocation mechanism,
which was not addressed in this study.

Conclusion

In the context of scarce medical resources and their allo-
cation among people of equal need, the medical ethics
literature has made compelling arguments in favor of lot-
teries. It has been argued, for instance, that lotteries are
fairer than either a first-come, first-served allocation or
allocation based on clinician referral,35 both of which
have been deemed more likely to exacerbate existing
health disparities than to mitigate them. Weighted lot-
teries in particular, in which the chance of being allo-
cated is randomized, but with a higher probability for
more deprived individuals, hold promise for allocating
scarce medical resources in a way that actively tackles
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existing health disparities. It is in circumstances such as
these that we see the most compelling case for potential
greater use of random allocation of medical resources.
However, it is worth noting that lotteries may even have
some potential advantages when allocating scarce medi-
cal resources among those with unequal needs: 1) com-
pared with lottery allocation, which can be administered
at relatively low cost, medical experts’ time is costly and
is a drain on potential resources, and 2) it has been docu-
mented that medical experts are biased (both uncon-
sciously and sometimes consciously) when determining
treatment.44–46 Future work may seek to evaluate the
receptiveness of various populations to some of these
arguments and to find effective ways to communicate
the potential advantages of lotteries in certain contexts.

Ethical Considerations

The survey was conducted according to the University of
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the University of Oxford Medical Sciences Interdivisional
Research Ethics Committee (MS IDREC) (approval ID:
R72328/RE001), with informed consent being obtained from
each participant before commencement of the survey.

Consent to Participate

Informed consent was obtained from each participant before

commencement of the survey.

ORCID iD

Rhys Llewellyn Thomas https://orcid.org/0000-0003-0124-
0391

Data Availability

The data and code that support the findings of this study are
available from the corresponding author upon reasonable
request. Please contact Rhys Llewellyn Thomas at rhys.tho-
mas@dph.ox.ac.uk for access.

Supplemental Material

Supplementary material for this article is available online at
https://doi.org/10.1177/0272989X251367777.

References

1. Boyce JR. Allocation of goods by lottery. Econ Inq.

1994;32(3):457–76. DOI: 10.1111/j.1465-7295.1994.tb01

343.x
2. Allen R, Burgess S, McKenna L. The short-run impact of

using lotteries for school admissions: early results from

Brighton and Hove’s reforms. Trans Inst Br Geogr.

2013;38(1):149–66.
3. Ketel N, Leuven E, Oosterbeek H, van der Klaauw B. The

returns to medical school: evidence from admission lot-

teries. Am Econ J Appl Econ. 2016;8(2):225–54. DOI:

10.1257/app.20140506
4. Saunders B. The equality of lotteries. Philosophy. 2008;

83(325):359–72.
5. Oi WY. The economic cost of the draft. Am Econ Rev.

1967;57(2):39–62.
6. Broome J. V—Fairness. Proc Aristot Soc. 1991;91(1):

87–102. DOI: 10.1093/aristotelian/91.1.87
7. Silverman WA, Chalmers I. Casting and drawing lots: a

time honoured way of dealing with uncertainty and ensur-

ing fairness. BMJ. 2001;323(7327):1467–8. DOI: 10.1136/

bmj.323.7327.1467
8. White DB, Angus DC. A proposed lottery system to allo-

cate scarce COVID-19 medications: promoting fairness

and generating knowledge. JAMA. 2020;324(4):329–30.

DOI: 10.1001/jama.2020.11464
9. Aacharya RP, Gastmans C, Denier Y. Emergency depart-

ment triage: an ethical analysis. BMC Emerg Med.

2011;11(1):16. DOI: 10.1186/1471-227X-11-16
10. Vearrier L, Henderson CM. Utilitarian principlism as a

framework for crisis healthcare ethics. HEC Forum.

2021;33(1):45–60. DOI: 10.1007/s10730-020-09431-7
11. Finkelstein A, Taubman S, Wright B, et al. The Oregon

health insurance experiment: evidence from the first year.

Q J Econ. 2012;127(3):1057–106. DOI: 10.1093/qje/qjs020
12. Emanuel EJ, Persad G, Upshur R, et al. Fair allocation of

scarce medical resources in the time of covid-19. N Engl J

Med. 2020;382(21):2049–55. DOI: 10.1056/NEJMsb2005114
13. Parker WF, Persad G, Peek ME. Fair allocation at

COVID-19 mass vaccination sites. JAMA Health Forum.

2021;2(4):e210464. DOI: 10.1001/jamahealthforum.2021

.0464
14. McCarthy C. Who should we vaccinate first? 2020. Avail-

able from: https://www.gavi.org/vaccineswork/who-should-

we-vaccinate-first. [Accessed 13 May, 2024].
15. Kolata G. Who gets the Covid-19 vaccine first? Here’s one

idea. The New York Times. 2020. Available from: https://

www.nytimes.com/2020/07/23/health/coronavirus-vaccine-

allocation.html. [Accessed 13 May, 2024].
16. Gayle H, Foege W, Brown L, Kahn B, eds. Framework for

Equitable Allocation of COVID-19 Vaccine. Washington

(DC): National Academies Press; 2020.
17. Sun LH, Stanley-Becker I. Vaccine lotteries and personal

appeals: the medically vulnerable find their priority status

slipping away. Washington Post. 2021. Available from:

https://www.washingtonpost.com/health/2021/02/26/covid-

vaccine-who-should-go-first/. [Accessed 13 May, 2024].
18. McLachlan HV. A proposed non-consequentialist policy

for the ethical distribution of scarce vaccination in the face

of an influenza pandemic. J Med Ethics. 2012;38(5):317–8.

DOI: 10.1136/medethics-2011-100031

Thomas et al. 13

https://orcid.org/0000-0003-0124-0391
https://orcid.org/0000-0003-0124-0391
https://doi.org/10.1177/0272989X251367777
https://www.gavi.org/vaccineswork/who-should-we-vaccinate-first
https://www.gavi.org/vaccineswork/who-should-we-vaccinate-first
https://www.nytimes.com/2020/07/23/health/coronavirus-vaccine-allocation.html
https://www.nytimes.com/2020/07/23/health/coronavirus-vaccine-allocation.html
https://www.nytimes.com/2020/07/23/health/coronavirus-vaccine-allocation.html
https://www.washingtonpost.com/health/2021/02/26/covid-vaccine-who-should-go-first/
https://www.washingtonpost.com/health/2021/02/26/covid-vaccine-who-should-go-first/


19. Wardrope A. Scarce vaccine supplies in an influenza pan-
demic should not be distributed randomly: reply to Mcla-
chlan. J Med Ethics. 2012;38(12):765–7. DOI: 10.1136/med
ethics-2012-100750

20. Saunders B. Equality in the allocation of scarce vaccines.
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