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ABSTRACT

Objective To understand how individuals trade off
between features of non-pharmaceutical interventions (eg,
lockdowns) to control a pandemic across the four nations
of the UK.

Design A survey that included a discrete choice
experiment. The survey design was informed using policy
documents, social media analysis and input from remote
think-aloud interviews with members of the public (n=23).
Setting A nationwide survey across the four nations of
the UK using an online panel between 29 October and 12
December 2020.

Participants Individuals who are over 18 years old. A total
of 4120 adults completed the survey (1112 in England,
848 in Northern Ireland, 1143 in Scotland and 1098 in
Wales).

Primary outcome measure Adult’s preferences for,

and trade-offs between, type of lockdown restrictions,
length of lockdown, postponement of routine healthcare,
excess deaths, impact on the ability to buy things and
unemployment.

Results The majority of adults are willing to accept
higher excess deaths if this means lockdowns that are
less strict, shorter and do not postpone routine healthcare.
On average, respondents in England were willing to
accept a higher increase in excess deaths to have less
strict lockdown restrictions introduced compared with
Scotland, Northern Ireland and Wales, respectively. In all
four countries, one out of five respondents were willing to
reduce excess deaths at all costs.

Conclusions The majority of the UK population is willing
to accept the increase in excess deaths associated

with introducing less strict lockdown restrictions. The
acceptability of different restriction scenarios varies
according to the features of the lockdown and across
countries. Governments can use information about trade-
off preferences to inform the introduction of different
lockdown restriction levels and design compensation
policies that maximise societal welfare.

INTRODUCTION

The COVID-19 pandemic has required
countries worldwide to introduce non-
pharmaceutical interventions to protect
the health and well-being of their citizens."
The majority of European and high-income
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Strengths and limitations of this study

» This study provides a clear understanding of the
trade-offs between restrictions and impacts of lock-
downs on society, unlike existing data from opinion
polls and citizens’ panels.

» The results take into account the heterogeneity of
UK nations and can be used to inform the introduc-
tion of different levels of lockdown restrictions in
each nation.

» Given preferences are likely evolving, the dynam-
ics of trade-offs for lockdown should be closely
monitored.

» We cannot disentangle between specific dimensions
of lockdown restrictions that may affect preferenc-
es (eg, social activities, non-essential trips, school
attendance and youth activities, non-essential busi-
nesses and outdoor activities).

nations have focused on reducing the repro-
duction number (R) to less than 1, thereby
curtailing the epidemic spread of the virus
and reducing the strain put on health
systems.” > This strategy requires a number
of non-pharmaceutical interventions such
as enforced social distancing across all age
groups, closing schools and non-essential
businesses and a range of other social restric-
tions." This has led to local and nationwide
lockdowns and other restrictions to control
infection rates and excess deaths within
geographically defined populations.”™
Lockdowns have wider indirect impacts
on health and well-being. Lockdown deci-
sions require a careful balancing of the direct
impacts on mortality caused by COVID-19
with the indirect wider health, social and
economic impacts.”"' Lockdown compli-
ance will determine its effectiveness. Compli-
ance is more likely to happen if policies are
accepted by the public. Policies are more
likely to be acceptable if the public’s pref-
erences are understood and the diversity of
views is recognised. The WHO criteria for
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deciding whether to lift lockdown restrictions include
the need for ‘Communities are fully educated, engaged and
empowered to adjust to the “new norm” of everyday life’'* This
criterion requires a better understanding of how the
public responds to and values the trade-offs faced during
and after pandemic. For example, is the public willing to
accept a certain number of excess deaths to have restric-
tions eased?

Prior to the COVID-19 pandemic, there was limited
evidence on how people think of lockdown policies in the
UK."” During the pandemic, public attitudes to govern-
ment responses to the pandemic have been explored
using opinion polls and qualitative studies."*"® The Scot-
tish Government and Bank of England established citi-
zens’ panels.'” '® These instruments offer insight into
the views and concerns of the population. However, they
provide no understanding of the trade-offs that individ-
uals are willing to make. For example, the Scottish citi-
zens’ panel recommended that the Scottish Government
should implement an elimination strategy, and where this
is not feasible, should aim for maximum suppression of
the virus, but did not state the cost of the restrictions that
was acceptable to achieve this. Thus, we use a preference
elicitation instrument tailored to quantify preferences,
a discrete choice experiment (DCE), to provide new
evidence on the acceptable number of excess deaths to
the UK public when easing or tightening restrictions.

METHODS

Study sample

We conducted a cross-sectional survey among a sample of
adults aged over 18 from across the four nations of the UK.
The survey was implemented between 29 October and 12
December 2020. Respondents were recruited using an
online survey research panel maintained by the company
Qualtrics. The survey was piloted in early October 2020
(n=50 per nation). Respondents were screened by the
recruiting company using sex and age using quotas with
the aim of achieving representativeness in each nation.
The research company excluded respondents who
completed the survey in less than half the median time
of completion of the pilot stage of the survey (14 min).

Discrete choice experiment

Respondents self-completed an online survey that asked
about the individual’s experience during the COVID-19
pandemic, lockdowns that had occurred, any impacts
on their healthcare, their spending ability and employ-
ment. The survey included a DCE, a choice-based survey
that quantifies preferences for attributes (or features) of
goods, services or policies. The DCE has its theoretical
roots in Lancaster’s theory of value and consumer theory."
It assumes that goods or services (in this case, pandemic
responses) can be described by attributes and the levels of
these attributes. Each respondent faces a series of hypo-
thetical scenarios (choice sets) composed of two or more
alternatives. In each choice set, respondents are asked to

Shelter: vulnerable people should stay at home.
Socialising: gatherings of up to 50 people.
Non-essential trips: are allowed.

Schools and youth activities: are open.
Non-essential businesses: operate under moderate
social distancing.

Outdoor leisure activities: are allowed.

Shelter: everyone can interact with others.
Socialising: gatherings of up to 100 people.
Non-essential trips: are allowed.

Schools and youth activities: are open.
Non-essential businesses: operate under limited
social distancing.

Outdoor leisure activities: are allowed.

L4

Shelter: vulnerable people stay at home with no visitors.
Socialising: gatherings of up to 10 people.
Non-essential trips: should be minimised.

Schools and youth activities: are closed.
Non-essential businesses: operate under strict
distancing with limited capacity.

Outdoor leisure activities: are allowed.

Red Restrictions

Shelter: everyone should stay at home with no visitors.
Socialising: no gatherings beyond your own household.
Non-essential trips: not allowed.

Schools and youth activities: are closed.
Non-essential businesses: remain closed.

Outdoor leisure activities: are not allowed.

Figure 1
attribute.

Lockdown levels for the ‘type of lockdown’

choose their preferred scenario. The DCE assumes indi-
viduals consider all the information presented and make
trade-offs.

Respondents completed a series of eight choice tasks
based on the features of government restrictions. The
hypothetical choice tasks focused on six features of
government restrictions that describe different types of
lockdown and their likely health and economic conse-
quences. Features used to describe the type of lockdown
were: restriction severity using a colour-based tier system
(figure 1), length in weeks and postponement of routine
healthcare procedures. Health consequences also included
the number of excess deaths (we also report infection
numbers as a complement based on the infection rate) 20
We included two economic consequences: respondent’s
household’s ability to buy things (personal impact) and
the number of job losses (societal impact). See online
supplemental table 1 for the features and associated levels.
The features and levels were informed by policy docu-
ments,12 impacts of interventions that were implemented
in response to COVID-19,4 literature on preferences for
lockdown measures from previous pandemics21 2 and a
social media analysis. A more detailed description of the
development stage can be found in the study’s published
protoc01.23

Lockdown features and levels were combined into
pairwise choice tasks using a D-efficient design.24 % The
design results in 24 tasks. Respondents were allocated
randomly to one of the three survey versions, each with
eight tasks. Respondents were asked to choose between
two lockdown descriptions (figure 2). The order of the
eight tasks was randomised for each respondent to mini-
mise the ordering effects.?

Patient and public involvement

Adult members of the public were invited, using two
targeted social media campaigns, to take part in the study
development stage (see online supplemental figures
1-5). These engagements were used to create the survey’s
content and format, and to construct the framing of the
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Scenario 1 Scenario 2

This is the type of lockdown: This is the type of lockdown:

S

Duration: 6 weeks Duration: 10 weeks

o de

Some planned procedures
postponed

Al planned procedures
postponed

Likely health impacts:
& + §0) Tt
Q +++ oo t+tt+t

600 in 10,000 infected 4in 10,000 1,300 in 10,000 infected 9in 10,000
additional people die additional people die

Likely health impacts:

Likely economic impacts:

E 4 )=

You can buy 90% 4in 100 loses job You can buy 80%
of trolley of trolley

Likely economic impacts:

E &

15in 100 loses job

Figure 2 Example choice task as shown to respondents.

DCE features and levels (see online supplemental mate-
rials 1 and 2). Twenty-three think-aloud interviews were
carried out between the months of June and August 2020.
The outcome of each interview was used iteratively until
saturation was achieved to make edits to the survey to
ensure it captured the intended preferences, was under-
standable and minimised respondent burden. The study
results will be disseminated to the wider public, with the
help of the Stakeholder Advisory Group (SAG), using
layperson summaries and multimedia content through
mass media. Furthermore, the study’s SAG, which
includes a member of Scotland’s Chief Scientist Office’s
Public Engagement Group, has been involved since its
conception and provided insight into the research ques-
tions, overall design and dissemination strategy. Because
of the study’s ethical approvals, it is not possible for us to
contact the members of the public who took part in the
survey development stage, nor respondents of the main
survey, to disseminate the results individually.

Statistical analysis

The devolved governments of the UK set their own lock-
down policies; therefore, statistical analysis was conducted
separately for each of the four devolved nations of the
UK. The minimal sample size for the DCE given the eight
tasks per respondent, a baseline choice probability of
50% (given there were two options in each choice set),
an accuracy level of 90% and a confidence level of 95%,
using Louviere’s formula for choice proportions, was 49
respondents.” Given that we aimed to estimate prefer-
ences using flexible logit models, we aimed for a conser-
vative size of 1000 per nation in the UK.

We focus on the trade-offs respondents were willing to
make between the level of restriction and excess deaths.
We first test if any respondents were unwilling to accept
an increase in excess deaths for improvements in other
features. This was defined as respondents who always
chose the description with the lowest number of excess
deaths. The response pattern for these respondents is
shown in online supplemental table 2. We estimated a
logit regression model to understand the characteristics of

this group for each nation. Predictors included: sex, age,
self-perceived health, number of children in household,
household income quintile, whether they were asked to
shield during previous lockdowns, had their main job
impacted (furloughed, reduced hours or made redun-
dant), had caring responsibilities and if they had seen
their standard of living worsened during the COVID-19
pandemic.

We then analysed the choice tasks using an errors-
component logit model, allowing for the panel structure
of the data.” Parameter estimates represented the effect
of each feature on preferences. The ratio of estimates
represents the trade-off between two features. Further,
trade-offs between different features, when elicited in
terms of a common denominator, can be added to esti-
mate the overall trade-off for a particular lockdown
scenario. When elicited in terms of excess deaths, these
trade-offs indicate the maximum number of lives that
need to be saved to introduce a hypothetical lockdown
scenario. For example, how many lives would need to
be saved (e.g. excess deaths avoided) when introducing
a 4-week strict lockdown that cancels all non-COVID-19
healthcare procedures?

The difference in trade-offs between two lockdown
scenarios can be interpreted as the maximum number
of excess deaths that would be accepted if the more
preferred scenario were introduced. To illustrate how
these differences can inform policy, we assume that
each nation faces a 4-week red level (see figure 1)
restriction lockdown that postpones all non-COVID-19
healthcare procedures, and estimate the acceptable
number of excess deaths to have this eased to less strict
lockdown scenarios. Specifically, we compare easing
to 12 different lockdowns made up of combinations
of amber and yellow restrictions (figure 1) that vary in
length between 8, 10 and 12 weeks, and in whether they
postpone healthcare services.

All logit models were estimated using maximum
likelihood techniques using the statistical software R
(V.8.6.3). SEs and CIs were computed using the delta
method.

RESULTS

Respondents were not representative of the age and sex
distributions of the four devolved nations; the response
data were thus weighted using iterative proportional
fitting.”® We also used matching to make our sample
representative and found robust results. (Unweighted
parameter estimate results are available in online
supplemental material 1 (p 14). Confirmatory results
using matching are available from the authors.) A total
of 4120 respondents completed the survey: 1112 in
England, 848 in Northern Ireland, 1143 in Scotland
and 1098 in Wales. Table 1 shows the sample descriptive
characteristics across nations after weighting.
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England Northern Ireland Scotland Wales

Female 556 50.0% 436 51.4% 592 51.8% 562 51.2%

Age

35-55 373 33.5% 293 34.6% 375 32.8% 343 31.2%

Health

Good 542 48.8% 415 49.0% 567 49.6% 505 46.0%

Bad 59 5.3% 63 7.4% 65 5.7% 65 6.0%

Shield

Yes 281 25.2% 244 28.8% 196 17.1% 275 25.1%

1 273 24.6% 192 22.6% 281 24.6% 249 22.7%

3 136 12.3% 146 17.2% 136 11.9% 133 12.2%

Children in household

1 156 14.0% 119 14.0% 163 14.2% 137 12.5%

>2 36 3.2% 29 3.4% 21 1.9% 37 3.3%

£0-£10 400 106 9.5% 112 13.2% 138 12.1% 156 14.2%

£10 400-£31 200 227 20.4% 204 24.0% 266 23.3% 253 23.0%

£52 000+ 218 19.6% 125 14.8% 229 20.0% 170 15.5%

Less than higher education 695 62.5% 504 59.4% 665 58.2% 679 61.9%

Job impact

Yes 292 26.3% 198 23.3% 236 20.6% 268 24.4%

No 950 85.4% 692 81.6% 955 83.5% 912 83.1%

Affected usual healthcare

Yes 458 41.2% 449 53.0% 503 44.0% 518 47.2%

Worsened 332 29.9% 317 37.4% 354 31.0% 352 32.1%

Continued

E-
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Table 1 Continued

England

Northern Ireland

Scotland Wales

Total 1112 848

1143 1098

*Weighted frequencies.

The number of respondents who consistently chose the
alternative with the least excess deaths was 225 (20.2%) in
England, 193 (22.8%) in Northern Ireland, 262 (22.9%)
in Scotland and 247 (22.5%) in Wales. Results from the
logit model are shown in table 2. In England, none of the
considered variables were associated with respondents
always choosing the lowest number of excess deaths. In
Northern Ireland, this response pattern was negatively
associated with respondents who experienced an impact
on employment (adjusted OR 0.58, 95% CI 0.35 to 0.97,
p=0.04). In Scotland, this response pattern was also nega-
tively associated with respondents who experienced an
impact on employment (0.62,95% CI 0.40 to 0.95, p=0.03)
and household income of £20 800-£31 200 compared
with the reference level of £0-£10 400 (0.54, 95% CI
0.31 to 0.95, p=0.03). Furthermore, this response pattern
was positively associated with having a higher education
degree (compared with less than higher education)
(1.77,95% CI 1.28 to 2.45, p<0.01) and fair self-reported
health compared with very good (1.82, 95% CI 1.11 to
2.97, p=0.02). In Wales, this response pattern was nega-
tively associated with age over 55 compared with 18-34
(0.63, 95% CI 0.40 to 0.98, p=0.04), household income of
£10 400-£20 800 (0.49, 95% CI 0.29 to 0.83, p=0.01), £20
800-£31 200 (0.57, 95% CI 0.34 to 0.96, p=0.04) and over
£52 000 (0.49, 95% CI 0.79 to 1.56, p=0.03) compared
with £0-£10 400. Univariate analyses for each factor are
shown in online supplemental table 3.

The preference parameter estimates and corresponding
trade-offs in terms of excess deaths based on responses
to the choice tasks are shown in table 3. Across the four
nations, respondents prefer lockdowns with less strict
restrictions (ie, green and yellow levels) to strict ones (ie,
amber and red levels), shorter lockdowns, fewer excess
deaths, fewer job losses and less impact on their ability
to buy goods. In England, Northern Ireland and Scot-
land, respondents prefer no postponement of routine
healthcare procedures (at the 10% level). The minimum
number of lives (out of 10 000) that need to be saved
to accept a change in each of the lockdown features and
consequences is shown in the marginal rates of substitu-
tion (MRS) column for each nation. Each MRS is calcu-
lated as the ratio of the parameter being valued to the
negative of the parameter for excess deaths. For example,
respondents in England would require a reduction in
excess deaths of 2.08 lives per 10 000 to accept a red lock-
down (-0.25/0.12) or alternatively they would be willing
to accept 2.08 excess deaths per 10 000 of the population
to avoid a red lockdown.

Figure 3 shows the maximum acceptable excess deaths
for easing restrictions from a further 4-week red lockdown

to the less strict lockdowns. The highest aversion to
strict lockdowns is found in England, followed by Scot-
land, Northern Ireland and Wales, as seen by the higher
number of acceptable excess deaths for lockdown easing.
For example, the maximum number of acceptable deaths
when easing to an 8-week yellow restriction with no
healthcare postponementis 3.62 (95% CI 2.67 to 4.58) in
England, 2.22 (95% CI 1.21 to 3.24) in Northern Ireland,
2.41 (95% CI 1.57 to 3.24) in Scotland and 1.10 (95%
CI 0.18 to 2.02) in Wales. These rates equal 18 958; 361;
1265; and 323 excess deaths for each nation, respectively.

As expected, the maximum number of acceptable
deaths is lower when moving to stricter (eg, amber over
yellow) and longer lockdowns that postpone routine
healthcare procedures. For example, the difference in
the acceptable number of deaths between a 4-week red
lockdown and a 12-week amber lockdown with healthcare
postponement is 0.85 (95% CI 0.03 to 1.67) in England
and not statistically different from zero in Northern
Ireland (X2:0.88, p=0.35), Scotland (x2:1.84, p=0.17) and
Wales (x*=0.08, p=0.77). This suggests that respondents
in Northern Ireland, Scotland and Wales are indifferent
between continuing with a further 4-week red restriction
and easing to a 12-week amber restriction with healthcare
postponement.

DISCUSSION

The elicitation of public values and trade-offs for different
lockdown features can help guide government policies
during a pandemic. We found evidence that four out of
five respondents were willing to accept an increase in
excess deaths for relaxations in lockdown restrictions.
With the roll-out of pharmaceutical interventions and the
increase in data available to model the impact of changes
in restrictions, our results can help inform policy makers
about what lockdown policies are acceptable given
the estimated trade-offs. We found that respondents in
England are the most averse to the introduction of short
circuit-breaker-type lockdowns, thus accepting a higher
number of excess deaths to avoid them. In contrast, these
strict lockdowns were more palatable to respondents in
Wales.

These insights are useful as UK governments consider
the introduction of new restrictions in response to
increased infections. More specifically, our model can
be used to assess whether the expected health benefits
in terms of a reduction in the number of excess deaths
outweigh costs in terms of increased restrictions. As an
example, modelling by Ferguson et al contended that
a l-week earlier strict lockdown in England during
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COVID-19’s first wave would have saved 20 000 lives.* Our
findings suggest that the number of acceptable deaths in
England for a l-week strict (red level restrictions) lock-
down is 2.53 out of 10 000, or 14 170 lives, which is less
than the number of lives that would have been saved (see
online supplemental material 1, p 16 for details). Thus,
based on these results, the public’s perception of the
benefits of introducing an earlier lockdown would have
outweighed the costs in terms of lockdown restrictions.

While we limited our analysis to consider acceptable
excess deaths, a strength of our model is that it can
be used to determine value in terms of other features
included, that is, acceptable reductions in spending or
job losses associated with a particular lockdown scenario.
We found that respondents in Scotland were less sensi-
tive to losses in their own spending ability compared with
other nations. For example, the average acceptable loss in
spending ability for a 4-week red level lockdown in Scot-
land is 49%), while in England it is 36%, Northern Ireland
29% and Wales 30%. A detailed calculation of these
trade-offs can be found in online supplemental material 1
(p 18). Thus, a targeted compensation instrument could
target other economic consequences, such as joblessness,
in Scotland and consumer-spending ability in the other
nations.

We identified 20% of respondents as excess death mini-
misers, always choosing the option with the minimum
number of deaths. This finding suggests that such respon-
dents would accept any lockdown and economic costs
to save lives. We found that no socioeconomic factors
could consistently explain these findings. It is possible
that respondents are trading, but the strong preference
to minimise excess deaths results in the option with the
lowest number of excess deaths being preferred. Another
explanation is that this response pattern represents a
decision heuristic for respondents to complete the tasks.
We generated our choice sets using a D-efficient design,
meaning that attribute levels approached orthogonality
and there was a minimal overlap in choice sets. While
increasing a design’s statistical efficiency enables indi-
vidual main effects to be estimated, there is a trade-off with
cognitive efficiency since it also makes it more difficult for
respondents to answer, potentially causing respondents to
use heuristics.*’ We note, however, that our design under-
went extensive pretesting to ensure the tasks were not
overly cognitively burdensome and enabled respondents
to trade off across all attributes. Alternatively, the identi-
fied response pattern may relate to Tetlock’s sacred values
protection model, where sacred values are defined as any
‘that a moral community implicitly or explicitly treats as
possessing infinite or transcendental significance that
precludes comparisons, trade-offs’.*! *

While we considered non-trading with respect to excess
deaths, it is possible that respondents exhibited a non-
trading behaviour with respect to other attributes. During
the pandemic, discussions have taken place around
whether the policy response should minimise job losses
(which is likely less of a taboo trade-off), individual versus

collective decision-making (eg, focusing on own ability
to spend vs societal job losses) and the importance of
individual freedom and civil liberties versus economic
and health factors (eg, focusing on less restrictive lock-
downs).™™ Future research could investigate non-
trading preference responses for all attributes, linking
with socioeconomic characteristics and moral attitudes.

A potential limitation of our study is that individuals’
preferences regarding the features of lockdowns may be
evolving. Until March 2020, respondents would not have
experienced a lockdown. We conducted our survey in
October to December 2020, hence all respondents would
have an experience of the first lockdown. The study was,
however, conducted before the second lockdown. The
dynamics of preferences and trade-offs for lockdown
should be closely monitored. A further limitation is
that the results are not necessarily transferable to other
nations, although the methodology can be adapted for
use in different populations. Recent DCE studies have
also found the general public in Australia,” the Nether-
lands,” the USA* and France* are willing to trade off
specific health and non-health outcomes of lockdown
interventions.

Our study did not look at the relative importance of the
different dimensions of lockdown restrictions (shelter,
socialising, non-essential trips, school and youth activities,
non-essential businesses and outdoor activities). Future
work could use a DCE to explore this; given current
discussions around international travel, this dimension
could be included. We focused on the public’s prefer-
ences; future research could explore the preferences of
policy makers, health professionals and groups especially
affected by lockdown restrictions.

CONCLUSIONS

We have provided new insight into preferences for lock-
down policies across the four UK nations using a DCE.
The majority of respondents from all four devolved
nations were willing to accept an increase in excess deaths
for relaxation in lockdown restrictions. Respondents from
England were more willing to accept an increase in excess
deaths, followed by Scotland, Northern Ireland and Wales.
Our model can also be used to estimate the reduction
in excess deaths required to justify increasing lockdown
restrictions. While we focused on excess deaths, trade-offs
could also be estimated in terms of acceptable changes in
spending power and job losses, as well as combinations
of these features. Such analysis will help identify which
levers best support lockdown strategies while maintaining
public confidence and maximising compliance.
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