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Objectives: The purpose of this study was to investigate public preferences regarding allocation principles for scarce medical resourc-
es in the coronavirus disease 2019 (COVID-19) pandemic, particularly in comparison with the recommendations of ethicists.

Methods: An online survey was conducted with a nationally representative sample of 1509 adults residing in Korea, from November 2
to 5, 2020. The degree of agreement with resource allocation principles in the context of the medical resource constraints precipitated
by the COVID-19 pandemic was examined. The results were then compared with ethicists' recommendations. We also examined wheth-
er the perceived severity of COVID-19 explained differences in individual preferences, and by doing so, whether perceived severity
helps explain discrepancies between public preferences and ethicists’ recommendations.

Results: Overall, the public of Korea agreed strongly with the principles of “save the most lives,” “Koreans first,” and “sickest first,” but
less with “random selection,” in contrast to the recommendations of ethicists. “Save the most lives” was given the highest priority by
both the public and ethicists. Higher perceived severity of the pandemic was associated with a greater likelihood of agreeing with al-
location principles based on utilitarianism, as well as those promoting and rewarding social usefulness, in line with the opinions of ex-
pert ethicists.

Conclusions: The general public of Korea preferred rationing scarce medical resources in the COVID-19 pandemic predominantly
based on utilitarianism, identity and prioritarianism, rather than egalitarianism. Further research is needed to explore the reasons for
discrepancies between public preferences and ethicists’ recommendations.
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swiftly instituted by the government [2]. On a graver note,
some patients diagnosed with COVID-19 died while waiting
for admission because no hospital beds were made available
for them [3]. The situation of resource shortage inevitably leads
to the need to ration scarce medical resources. Although the
rationing of medical resources has always been done explicitly
or implicitly, more explicit resource allocation principles and
guidelines are needed in a pandemic situation [4-6].

Key resource allocation principles have emerged from the
literature. In a widely cited article in the COVID-19 context [7],
Emanuel and colleagues discussed 8 allocation principles. The
value of maximizing benefits is most important, and the “save
the most lives” principle takes precedence over “save the most
life-years.” Next, the principle of “priority to those who are like-
ly to make relevant contributions” can be used. Among people
with a similar prognosis, equality should be considered using
the “random selection” principle, not “first-come, first-served”
The principle of “priority to those who have made relevant
contributions” can be used when other factors are equal, and
the principles of “sickest first” and “youngest first” can be used
when they align with maximizing benefits. These principles
proposed in the COVID-19 context are different from those
presented in Emanuel’s previously published paper regarding
rationing scarce medical resources in general situations [8]. In
this earlier paper, the same 8 principles were reviewed and part
of them were incorporated into a multi-principle allocation
system called the “complete lives system.” In this system, the
“priority to those who are likely to make relevant contributions”
principle was not included, with the caveat that it is a principle
that could be used in a pandemic. A comparison of the 8 allo-
cation principles in the 2 papers reveals that, in a pandemic
such as COVID-19, greater priority is given to the principles
based on utilitarianism. Other ethicists have also argued that
the case for rationing based on utilitarianism can be strength-
ened in a pandemic [9,10].

The public’s view, however, appears to be different from that
of ethicists. In a United Kingdom study in which the public
was asked to rank the 8 principles, the public viewed “sickest
first” and “youngest first” as the second and third most impor-
tant principles, while ethicists argued that these principles can
only be used when they align with maximizing benefits [11].
In a United States study, the general public’s opinion was also
markedly different from the recommendations of ethicists
[12]. These differences between the general public and expert
ethicists call for the need to further investigate the public’s
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moral preferences regarding the allocation principles for
scarce medical resources in the COVID-19 pandemic. Doing so
is necessary because moral value judgments should not be
monopolized by ethicists, who tend to emphasize the coher-
ence of arguments, which is not a sufficient condition for jus-
tice [13,14]. When rationing policies or guidelines are devel-
oped and implemented, the public is most affected by them.
Therefore, in terms of democratic legitimacy, efforts to identify
and reflect the public’s values are critical [15]. Another reason
for the need to investigate the public’s values is that, since
medical resource allocation policies or guidelines involve the
decision of who shall live and die, the public’s receptivity
would be low if they consider such policies or guidelines to be
unjust [15]. In ltaly, for example, the use of medical resources
for the elderly was withheld at a certain point of the COVID-19
pandemic, which resulted in fierce public debates and criti-
cism [16].

This study investigated public preferences regarding the al-
location principles for scarce medical resources in the COVID-
19 pandemic in Korea, particularly in comparison with the rec-
ommendations of ethicists. Although ethical arguments have
been made for the rationing of scarce medical resources in the
COVID-19 pandemic, both in a specific context and in general
[5,17-20], no studies have yet empirically investigated the
public’s preferences for resource allocation principles in Korea.
Since there is heterogeneity in moral preferences for alloca-
tion principles among different countries [21], this study can
make a useful contribution to the rapidly growing internation-
al literature on the public’s view on resource allocation princi-
ples in pandemic conditions. In addition to presenting the
general public’s preferences for resource allocation principles,
we compare them with the recommendations of expert ethi-
cists for pandemic situations in order to explore important dif-
ferences. Furthermore, we examined whether this discrepancy
between the public and experts in the COVID-19 pandemic
can be explained, at least partially, by the perceived severity of
the COVID-19 pandemic. To this end, we specifically examined
whether a higher perceived severity of the COVID-19 pandem-
ic was associated with a greater degree of agreement with
principles based on utilitarianism. If this is the case, part of the
differences in resource allocation principles in the COVID-19
pandemic between the public and ethicists could be attribut-
ed to the lower perceived severity in some fraction of the pop-
ulation.
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METHODS

Participants and Sampling

The survey in this study was conducted from November 2 to
5,2020. The subjects were adults aged 19 years to 69 years re-
siding in Korea. The study used a web-based online survey with
a proportional quota-based sample based on gender, age group
(19-29, 30-39, 40-49, 50-59, 60-69), and region (17 provinces).
The proportional quota was determined according to the resi-
dent registration population standards announced by the
Ministry of Public Administration and Security as of September
2020. The survey was administered by a large commercial
market research company maintaining about 540 000 people
as its own panel. Initially, 8903 people were sent invitation let-
ters via email or text messages. Of those who received an invi-
tation, 1935 accepted (response rate, 18.6%). Of those who ac-
cepted, 426 (22.0%) did not complete the survey: 32 (1.7%)
did not satisfy the age criteria, 120 (6.2%) were allocated to
quotas that had already been filled, 271 (14.0%) had incom-
plete responses, and 3 (0.2%) had technical problems. The re-
maining 1509 participants completed the survey (completion
rate, 78.0%) and constituted our final sample. The general char-
acteristics of the respondents are presented in Table 1 (Supple-
mentary Material 1).

Questionnaire

We developed a questionnaire to measure public preferenc-
es regarding the allocation principles for scarce medical re-
sources in the COVID-19 pandemic. The overarching question
read as follows: “In a pandemic situation such as COVID-19,
medical resources such as masks, vaccines, hospital beds, and
ventilators can become scarce compared to their need. We
would like to ask your opinion on rationing scarce medical re-
sources in the context of such a shortage of medical resources.
To what extent do you agree with the comments below?”Then,
an explanation of the 10 allocation principles was presented,
and the degree of agreement was chosen on a 5-point Likert
scale. Among the 10 allocation principles, 8 were derived from
Emanuel et al. [7]. We also chose to include 2 additional princi-
ples: one is based on identity-based allocation and the other
on luck-egalitarianism. It is generally considered that identity-
based allocation cannot be morally justified [15], and there are
different views and debates on the moral justification of allo-
cation principles based on luck-egalitarianism [22,23]. The al-
location principles and their explanations used in the survey

Characteristics
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Unweighted
(n)

Gender
Men 764
\Women 745
Age (y)
19-29 292
30-39 281
40-49 332
50-59 344
60-69 260
Marital status
Never married 479
Married, living together 919
Separated, divorced, or widowed 1M
Education level
High school 663
Vocational college 17
College or more 675
Monthly household income (10° KRW)
<200 335
201-400 545
401-600 379
>600 250
Religiosity
Religious 635
Non-religious 874
Political orientation
Progressive (left) 93
Moderate progressive 397
Moderate 703
Moderate conservative 233
Conservative (right) 83
Chronic disease or disability
Yes 415
No 1094
Self-rated health
Very poor 15
Poor 218
Fair 797
Good 395
Very good 84
Perceived severity of the COVID-19 pandemic
None 3
Mild 23
Moderate 166
Severe 849
Very severe 468

KRW, Korean won; COVID, coronavirus disease 2019.

Weighted
proportion (%)

50.8
49.2

19.5
18.4
22.0
22.7
17.4

31.8
60.9
14

44.2
11.2
44.6

22.3
36.1
25.1
16.5

42.1
57.9

6.2
26.0
46.7
155

5.5

27.6
72.4

1.0
14.4
52.9
26.1

56

0.2
1.5
1.1
56.1
31.0
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Allocation principles’ Survey questionnaire

Maximizing total benefits (utilitarianism)

Rationing Healthcare in COVID-19

Abbreviation

Save the most lives Resources should be allocated in a way that can save more people SMLV
Save the most life-years Resources should be allocated first to those who can obtain greater health benefits SMLY
Treating people equally (egalitarianism)
First-come, first-served Everyone should be treated equally; Therefore, resource allocation should be done on a FCFS
first come, first served basis
Random selection Everyone should be treated equally; Therefore, resource allocation should be done through RAND
a lottery
Promoting and rewarding social usefulness
Priority to those who have made relevant Resources should be allocated first to those who have contributed to the related field, such RCPC
contributions (reciprocity) as medical personnel who participated in the treatment of infectious diseases
Priority to those who are likely to make Resources should be allocated first to those who can contribute to related fields in the ISMV
relevant contributions (instrumental value) future, such as medical personnel who can be assigned to treat patients with infectious
diseases
Favoring the worst-off (prioritarianism)
Sickest first Resources should be allocated first to those who are sicker SICK
Youngest first Resources should be allocated first to those who are younger YONG
Favoring people with membership (identity-based allocation)
Koreans first Resources should be allocated first to those with Korean nationality KORN
Compensating for not being responsible (luck-egalitarianism)
Priority to those who are not responsible for Resources should be allocated first to those who are not personally responsible for the RSPB

the disease (personal responsibility) infection

'In addition to the 8 principles reviewed by Emanuel et al. N Engl J Med 2020;382(21):2049-2055 [7], the authors added the principles of “Koreans first” and

“personal responsibility.”

are presented in Table 2 (Korean version in Supplementary
Material 2). The questionnaire also included questions on the
perceived severity of COVID-19 and individual characteristics
(e.g., gender, age, religiosity, political orientation, socioeco-
nomic status, health status), since these factors can have ef-
fects on people’s ethical preferences [24-27].

Statistical Analysis

We calculated descriptive statistics for the public’s degree of
agreement with each allocation principle, taking the post-strat-
ification weights into account. To examine whether there were
significant differences in preferences between allocation prin-
ciples, the 10 allocation principles were grouped into pairs and
the differences were compared using the paired t-test. Based
on the results, we determined the order of preferences among
the allocation principles. Then, we compared the results with
the widely agreed-upon recommendations of ethicists [7].

To examine differences in preferences for the allocation
principles according to the perceived severity of COVID-19, or-
dered logistic regression was performed for each allocation

"nu

principle. For the principles of “save the most lives,”“save the

g " "

most life-years,”“reciprocity,”“instrumental value,"“sickest first,”

“youngest first,’ and “Koreans first,” the number of people who
responded “strongly disagree” and “disagree” were exceedingly
small, forcing us to combine them into one category for analy-
sis. For the perceived severity of COVID-19, “none,”“mild,” and
“moderate” were combined into a single category (“not severe”)
for the same reason. We controlled for gender, age, marital
status, education level, household income, religiosity, political
orientation, chronic disease or disability, and self-rated health
in the analysis (Supplementary Material 3). Post-stratification
weights were not applied because the purpose of this analysis
was to explore the association between respondents’ perceived
severity of the COVID-19 pandemic and their preferences for
allocation principles. All statistical analyses were conducted
using Stata version 16.0 (StataCorp,, College Station, TX, USA),
and statistical significance was interpreted as a p-value less
than 0.05 and 0.01.

Ethics Statement
Ethical approval was obtained from the Institutional Review

Board (IRB) of Seoul National University Hospital before the
start of the study (IRB No. C-1904-016-1025).
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RESULTS

The degree of agreement with each principle, in terms of
mean values, was highest for “save the most lives,” followed in

a7 " "

descending order by “Koreans first,"“sickest first,” “reciprocity,
“youngest first,"“instrumental value,”“save the most life-years,’
“personal responsibility,“first-come, first-served,”and “random
selection” (lowest) (Figure 1). The only principle with a higher

percentage of disagreement than agreement was “random se-

Save the most lives

lection.”There were statistically significant differences (p<0.01)
between paired principles, except for between “reciprocity”
and “youngest first,” and between “instrumental value” and
“save the most life-years” (Supplementary Material 4). Based
on these results, we classified the public’s preferences for the
10 allocation principles into 8 priorities (Figure 2).

Marked differences were observed between public prefer-
ences and ethicists’ recommendations for the allocation prin-
ciples (Figure 2). While “save the most life-years” was deemed

Koreans first 43.1
Sickest first 276 = Strongly disagree
Reciprocity 236 : ﬁs&lﬁg?%gree nor disagree
Youngest first 258 éggenﬁgy agree
Instrumental value 203
Save the most life-years 223
Personal responsibility 15.1
First-come, first-served 15.6
Random selection 16.6 82
0 10 20 30 40 50 60 70 80 90 100 (%)

Figure 1. Degree of agreement on allocation principles. Post-stratification weights are applied. The order is based on the mean
value of agreement calculated with 1 for strongly disagree and 5 for strongly agree.

Ethicists’ recommendations

Public preferences

Highest priority ‘ Save the most lives I I Save the most lives ‘ agl]-IrE:ne]Se;t
‘ Save the most life-years Koreans first ‘
‘ Instrumental value Sickest first ‘
| Random selection Reciprocity
Youngest first
Lowest priority ‘ Reciprocity
Instrumental value
Used when . ) .
benefits are YSleeSttﬂfr'Stt Save the most life-years
maximized oungestfirs
Personal responsibility ‘
Debatable ‘ Personal responsibility
First-come, first-served ‘
Should not First-come, first-served Lowest
be used Koreans first Random selection ‘ agreement

Figure 2. Differences between ethicists’ recommendations and public preferences on allocation principles. Ethicists' recommen-
dations are modified by the author based on Emanuel et al. N Engl J Med 2020;382(21):2049-2055 [7].
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to be of considerable importance by ethicists, the public did
not agree strongly with this principle. By contrast, while most
ethicists believed that identity-based allocation cannot be
morally justified, the public had an exceedingly high-level of
preference for this principle. Principles based on prioritarian-
ism, such as “sickest first” and “youngest first,” were considered
much more important by the public than by ethicists. There
was a commonality between ethicists and the public in that
relatively low importance was given to the principles based on
egalitarianism in pandemics. While ethicists viewed “random
selection” as fairer than “first-come, first-served,” the public
had the opposite view. There was no difference between the
ethicists’ recommendations and public preferences in that the
“save the most lives” principle took the highest priority.

Higher perceived severity of the COVID-19 pandemic was
associated with an increase in preferences for all principles ex-
cept those based on egalitarianism and “Koreans first” (Table 3).
When compared with the reference category of “not severe”in
the perceived severity of the COVID-19 pandemic, the odds ra-
tio of “very severe” for the preference of the allocation princi-
ples was highest for “save the most lives,” followed in descend-
ing order by “reciprocity,” “instrumental value,” and “personal
responsibility,” with statistically significant differences at the
significance level of p-value<0.01. In addition, the odds ratio
of “not severe, “severe,” and “very severe” showed a gradient in
magnitude. The odds ratio of “very severe,” compared with the
reference category of “not severe,’ showed statistically signifi-
cant differences at the p-value<0.05 level for “save the most
life-years,” “sickest first,” and “youngest first” These results are
in line with the views of ethicists who give higher priority to
utilitarian principles and accepted principles based on social
usefulness in a pandemic (Supplemental Material 5).

DISCUSSION

The main results of this study show that, in the situation of
resource shortages in the COVID-19 pandemic, the general
public of Korea agreed strongly with the principles of “save the
most lives,"“Koreans first,’ and “sickest first” as the main princi-
ples of resource allocation, but showed less agreement with
egalitarian allocation principles. This indicates that there is a
gap between public preferences and ethicists’ recommenda-
tions on fair resource allocation principles in the COVID-19
pandemic. Another interesting finding is that higher perceived
severity of the COVID-19 pandemic was associated with a high-
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er likelihood of agreeing with allocation principles based on
utilitarianism and promoting and rewarding social usefulness,
which is somewhat similar to the opinions of ethicists and may
therefore help explain the expert-public gap.

These results are consistent with those presented in a Unit-
ed Kingdom study in that, contrary to the view of ethicists, the
public had high preferences for allocation principles based on
prioritarianism and “first-come, first-served” [11]. This implies
that there may be some similarity in the moral intuition of the
public across different countries. Of course, these similarities
of public preferences alone do not provide an answer to the
normative question of how scarce medical resources should
be rationed in the COVID-19 pandemic. Rather, fair allocation
principles could be sought through an iterative process of em-
pirically exploring the normative standards proposed by ethi-
cists and reconsidering the empirically obtained results in nor-
mative reasoning [28]. In that respect, the homogeneity of ob-
served public preferences provides ethicists with a good prompt
for moral inquiry to improve their arguments.

The differences between public preferences and ethicists’
recommendations may indicate that there are differences in
moral values between the public and ethicists. However, an-
other explanation for the difference lies in the method of this
survey, a public opinion poll, which renders respondents likely
to respond in an unreflective manner [29]. In this study, unlike
ethicists' recommendations, the public gave a relatively high
priority to the “youngest first” principle. However, several stud-
ies have shown that the tendency of the public to prefer the
“youngest first” principle decreases when respondents are giv-
en a moral reasoning exercise or when a deliberative method
is introduced to allow them to think in a reflective way [30,31].
Unlike the public, ethicists argue that the “first-come first-served”
principle should not be used, because this principle can be
thought of as unfair because it implies rationing through in-
convenience [32]. However, this argument can only be reached
after deep consideration. Thus, future research should investi-
gate the moral preferences of the public after providing suffi-
cient information and time to reflect on the topic. For this pur-
pose, various deliberative democratic methods such as delib-
erative opinion polling, consensus conferences, and citizen ju-
ries could be used [33].

The differing views of the public and ethical experts suggest
that governments should introduce and facilitate more dia-
logue and discussion in the process of developing rationing
policies or guidelines. In times of crisis, such as the COVID-19
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pandemic, even a democratically elected government tends
to rely heavily on unelected experts for policy-making [34]. Al-
though experts may have better knowledge than the public
about the scientific aspects of COVID-19, this is not always the
case with value-laden matters such as rationing scarce medi-
cal resources. Therefore, to protect the ideals of democratic
autonomy, governmental efforts to listen to and reflect the
voices of the public are essential. From a policy perspective,
the opinions and values of the public obtained through sur-
veys could inform the development of rationing guidelines. As
the public’s moral preferences may also continue to change
and evolve with their experiences of the impact of the COV-
ID-19 pandemic [21], such a public survey should ideally be
conducted on a periodic basis, rather than as a single-point
survey, with possible implications for refining the rationing
guidelines.

There are limitations in applying the results of this study in
the development of rationing policies or guidelines. In this
study, we investigated the public’s preferences regarding allo-
cation principles for scarce medical resources without specify-
ing the types of resources. However, fair allocation principles
may vary depending on the nature of the medical resources to
be rationed. Not only is there a normative claim that fair allo-
cation principles should differ according to the types of medi-
cal resources (e.g., vaccines vs. ventilators) [19], but there is
also empirical evidence suggesting that the public supports
different allocation principles depending on the types of med-
ical resources [35,36]. Therefore, it is necessary to develop dif-
ferent rationing policies or guidelines according to the charac-
teristics of resources. To do so, the results of this study are in-
sufficient, and further research is needed to investigate the
public’s moral preferences for fair ways of rationing specific
types of scarce medical resources.

This study has several other limitations. First, although pro-
portional quota-based sampling based on age, gender, and
region was used, the representativeness of the study subjects
may not have been sufficiently secured since the subjects were
drawn from panels registered with a company and not from
random sampling. Differences in response rates by gender
and age group are another factor that might reduce represen-
tativeness (Table S2 in Supplemental Material 1). Second, it is
possible that the questionnaire did not measure precisely what
we aimed to capture. For example, we expressed that resource
allocation should be done through a “lottery” in the sense of
treating people equally, but it is possible that the word “lot-
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tery” may have appeared to the public as if it were a way of
making a flippant decision about an important issue. This pos-
sibility might explain the low degree of agreement with “ran-
dom selection.” Given the complexity of ethical considerations,
future work should involve developing a better way of mea-
suring each ethical principle with due attention to semantic
and cognitive dimensions. Third, we did not directly compare
preferences for allocation principles in general situations and
pandemics within the same individual. Instead, we assumed
that the preferences of those with low perceived severity of
the COVID-19 pandemic would be indicative of preferences in
general situations. The reason for using this method was that
the impact of COVID-19 in the real world might be so strong
that it would not be possible for each individual to respond to
the statements on the questionnaire according to different
degrees of perceived resource scarcity. Finally, although we
controlled for many potential confounders to the extent possi-
ble in ordered logistic regression, it is still difficult to consider
our results to be causal and robust.

Despite these limitations, this study has value in that it pro-
duced important information for the public discourse on how
to ration scarce medical resources in the COVID-19 pandemic.
In a pluralistic society where reasonable opinions coexist, many
issues in healthcare and public health, which inevitably reflect
different moral values and views on justice, should be resolved
through reasoned public discussion and consensus. For a more
informed, rational public discussion, valuable information on
such issues is essential [28,37]. As there has been little empiri-
cal ethics research in the field of public health in Korea, more
research of this kind on a variety of public health issues needs
to be conducted. Regarding the specific context of this paper,
studying the reasons for discrepancies between public prefer-
ences and ethicists’ recommendations is an important avenue
for future research.
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