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Editorial on the Research Topic
COVID-19-Social Science Research During a Pandemic

A huge number of epidemiological, clinical and laboratory studies have been published to mitigate
the coronavirus pandemic crises and the findings from these studies are helping policy makers to
understand how best to manage the current and future clinical and public health responses. In
addition to impacting on infection and mortality rates due to COVID-19, government responses to
reducing viral spread and “flattening the curve” have meant huge impacts on social and economic
life across the globe. But research is also needed to explore the social and economic impacts
of COVID-19 to assist policy makers to understand the impact of current interventions and
plan future policy to mitigate unintended consequences of pandemic responses. In particular,
the impacts of responses which brought social disruptions such as: closing down parts of the
economy and increasing unemployment, forcing some people into “social isolation”, restricting
freedom of movement, closing schools/universities/workplaces, reducing democratic decision
making of governments and generally disrupting the ‘social order’ of the pre-COVID-19 world
are less investigated.

As part of this investigation, by the 12th of May 2020, a special topic entitled “COVID-19-
Social Science Research during a Pandemic” was initiated by a dedicated team of scholars as guest
editors to facilitate the timely peer-review and publication of relevant manuscripts from multiple
studies (1). A total of 111 manuscripts were submitted between 12 May 2020 and 1 January
2021 of which 37 manuscripts were rejected while 74 manuscripts from 298 contributing authors
from all over the globe including China, Italy, US, Indonesia, and Saudi Arabia were published.
Population in the studies included students, health workers, men who have sex with men (MSM),
and general population.

By March 2022, the special topic achieved over 1.06 million views. In this special issue, several
thematic areas were highlighted including but not limited to:

(a) Knowledge, attitude and practices to COVID-19 and its preventive measures— for example,
Purnama et al. noted the continued practice of stay at home, physical distancing, and always
using face masks for the public to have a supportive attitude, and Albagawi et al. revealed good
perceptions of COVID-19 knowledge and its prevention among Saudi Arabia nursing students,
and positive perceptions on the government’s effort in responding to the COVID-19 crisis.
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(b) Policy interventions to fight COVID-19 pandemic such
as pharmaceutical and non-pharmaceutical strategies—
for example, Giudici and Raffinetti suggested Gini-
Lorenz concentration approach to monitor COVID-19
policy interventions and Goldmans demonstrated
Voluntary Cyclical Distancing as alternative approach to
social distancing.

(c) Impacts of COVID-19 and its preventive measures such as
increased alcohol consumption, mental illness, unintended
breast cancer, human rights violations, and stigma and
discrimination, and diminishing quality of life— for example,
Septarini et al. reported moderate to very high psychological
distress and lack of happiness during the COVID-19 pandemic
among MSM in Indonesia, Lunnay et al. depicted increasing
in alcohol consumption among Australian women in the
emerging affluent group who experienced increased feelings
or fear and anxiety during the COVID-19 pandemic, and
Santos et al.’s demonstrated collision of fundamental human
rights and the right to health access as a result of the
preventive measures.

(d) Media and COVID-19 pandemic especially on the role of
media on framing political consequences and responsibility—
for example, Jo et al.’s reported media’s framing on quarantine
performance in South Korea bringing a positive change in
peoples attitudes toward the government and Thomas et
al’s added medias lack of blame of COVID-19 pandemic
in Australia.

(f) Others including Trust during and post-COVID-19
pandemic such as strategies to maintain public trust,

1. Special topic ‘COVID-19-Social Science Research During
a Pandemic’. Available online at: https://www.frontiersin.

org/research-topics/14039/covid- 19- - -social-science-
research-during-a-pandemic#overview
2022).

(accessed March 23,
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COVID-19 and HIV co-infection, poverty and death due
to COVID-19, telehealth and COVID-19 pandemic, and
childhood immunization and COVID-19 protection—for
example, Henderson et al’s 10 strategies of maintaining
trust in public health officials, Gesesew et al. findings on
intersecting nature of the COVID-19 and HIV pandemics to
identify a shared research agenda using a syndemic approach,
and Beric-Stojsic et al. findings on the potential protective role
of BCG, MMR, and HEP-A childhood vaccines to COVID-19.

We hope that our Edited special issue provides empirical and
theoretical evidence on the social impacts of the COVID-19
pandemic and food for thought for managing the social and
emotional impacts of future pandemics.
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While we are writing, many countries are still dealing with Covid-19 outbreak and many are
moving toward a gradual easing of the restrictive measures. In the meantime, the role of scientists
in the public community is silently, yet dramatically changing. Decision-makers are asking research
experts to provide evidence on which political acts should be grounded. Citizens are insecure
and they wonder how they are supposed to protect themselves from the contagion and when the
vaccines will be available (1). The media coverage of the pandemic features a daily presence of
scientists and public health professionals on the television and on the web, highlighting the key
role of experts to deal with the emergency, but making also clear that any solution is still far from
being conclusive.

It is increasingly becoming evident that the time needed for public health and scientific advance
exceeds the time expected by citizens to obtain satisfactory responses. In a way, science is slow,
uncertain, discordant, and fragile; and the increasing public awareness of its probabilistic nature
(2, 3) may change the public perception of scientific knowledge for a long time. Lessons learned
from previous epidemics suggest that disasters can affect the public understanding of science and
the citizens’ trust in scientist and experts (4). As for the Covid-19 emergency, a recent Italian
study by Battiston et al. (5) suggests that while an initial increase in attention and information-
seeking from scientists was registered on social media in February—the very start of the epidemic in
Italy—, a dramatic decline in trust toward scientific and health authorities occurred in March 2020.
As a result, the unprecedented and massive exposure of science to the public—together with the
lack of definitive responses to citizens’ needs—risks to end in a dramatic loss of trust in science (5).

THE CITIZEN SCIENTISTS AND THE COVID-19 EMERGENCY

Of course, science represents the best product of human cultural evolution. And still it is
the kind of knowledge we can rely on to cope with this unprecedented worldwide healthcare
emergency (4). Notwithstanding, the scientific field is now at an historical turning-point that
should not be underestimated. Researchers have now the opportunity to redefine their relationships
with the society. The notion of the “citizen scientist” has been increasingly highlighted in
many different contexts in which the reciprocal partnership and engagement among researchers,
citizens and policy makers was recognized as key to the success of multi-stakeholders initiatives
(6). In environmental health, citizen science informs research questions, data collection and
analysis, and conclusions that can impact the quality of life in local environments. The active
citizens participation in large-scale genome projects can empower even marginalized groups and
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minorities in shaping scientific inquiry through participation
(7). The distributed availability of smart devices catalyze
the potentials of citizen-driven data for many different
scientific fields, from public health to biology, from physics
to ecology.

Now, the Covid-19 emergency is requiring that science and
society work together to share needs, resources, actions and
solutions. For example, in order to develop accurate and reliable
models of the contagion spread, researchers need citizens to
allow their real-time position tracking through apps and devices,
thus making them the frontline data collector subjects (8). At
the same time, clinicians and researchers need citizens to be
engaged in respecting the mitigation and containment norms
to adequately deal and reduce the virus spread (9). Citizens
also need to trust scientists and researchers, as they are the
experts holding theoretical and pragmatical knowledge, skills
and resources to achieve the discovery of reliable and effective
pharmacological therapies for the Covid-19. Honestly, this is
not new. But the community impact of Covid-19 and its media
coverage is increasing the awareness of citizens about the role of
research for their life (10). Moreover, previous research suggests
that the heightened media exposure to Ebola-related stories
was related to increased distress, worries, and confusion in the
citizens (11).

PUBLIC HEALTH OPPORTUNITIES FOR
SCIENTIFIC CITIZENSHIP

While this pandemic is challenging the relationship between
science and the people, it is also true—as it is for any crisis in
life—that it holds potentials and opportunities. Here, we would
like to highlight some of the valuable opportunities hidden in
the actual pandemic for the evolution of public health science.
In general, these potentials require us to consider the active
engagement of citizens as a pivotal—rather than ancillary or
secondary—element in every research step (12).

First, the communication of science to naive readers
and the public is challenged. Although many scientists may
still be reluctant in investing time and resources in public
communication of science and technology (13), reach-out
communications cannot be anymore supplementary. Rather
they need to be a relevant element of scientific plans. Not
surprisingly, during the last decade, reach-out communication
strategies are increasingly requested by international funding
agencies as core elements of research projects and they contribute
to the evaluation process of scientific applications. As the
Covid-19 health emergency is paralleled by the risk of a
pandemic of social media panic (14), these communications
should favor citizens comprehension and curiosity, rather
than serve sensationalistic goals that may ultimately increase
panic reactions.

Second, science should communicate and explain its processes
in a way that is robust, yet understandable by the public. Public
communication of science during the Covid-19 emergency
should promote—more than ever—the exchange of balanced
information and the engagement of the citizens as necessary

active participants in a complex health information environment
(15). How are findings obtained? What does it mean that a
finding is “true” or “reliable” from a probabilistic point of view?
Scientists should be able to explain—avoiding technical jargon—
why research findings are something to be understood, and not
something that require faith.

Third, truly collaborative models will need to be guided
and shaped by flexible yet clear guidelines (16). Although
there might be skepticism among some researchers about the
quality of citizen-collected data (7), both methodological and
statistical approaches are now available to promote high-quality
citizen science projects. Collaborative models of science should
reside in the middle of the spectrum between citizen- and
scientist-initiated projects (17). The development, validation
and acceptance of these guidelines (16) should be itself a co-
designed initiative in which both researchers and citizens should
play an active and dialogic role. The opportunity to invest
in participatory citizen science projects during and after the
Covid-19 pandemic should not be loss. Specific directions for
advancing the field include (a) improving secure open-source
data management tools, (b) promoting projects with real and
concrete local effects for citizens in the place where they live,
(c) and creating and/or strengthening networks of research
consortiums to reduce redundancy and optimize resources
among different local projects (7).

Fourth, without a proper methodological education, the
“citizen scientist” may easily become an empty claim among
scientists (12); a value with which no one of us disagree,
but that ultimately fail in promoting reciprocal and mutually
beneficial partnerships. To avoid this risk, scientists should
be educated to recognize that citizens are already engaged in
science by definition, as everything in science talks about them
(16). Delivering effective education programs is a core part of
the citizen science agenda (7). Investing in the education of
new generations of scientists and researchers on citizen science
appears to be a major goal of science educational programs after
the Covid-19 outbreak in order to value and advance citizens’
agency in science.

PAVING THE WAY FOR THE PUBLIC
HEALTH SCIENCE OF THE FUTURE

The Covid-19 is probably going to change our lives for many
years to come. The socio-economic and emotional burden of
this pandemic will require relevant efforts from government
and social community and the societies that will re-emerge
from this 2020 emergency will no longer be the same. So,
there is no reason to believe that science itself—and the way
it produces narratives about its progress—will not be affected.
More than this, we argue that public health research should be
transformed, in order to take its role in the responsible steering
of the post-Covid-19 society to a new form of participatory and
collaborative engagement approach to research. The partnership
among citizens, clinicians and scientists is no longer deferrable
and the year 2020 appears to be a point of no return to plan the
science of the future.
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The lifting of COVID-19 (coronavirus disease 2019) lockdown requires, in the short
and medium terms, a holistic and evidence-based approach to population health
management based on combining risk factors and bio-economic outcomes, including
actors’ behaviors. This dynamic and global approach to health control is necessary
to deal with the new paradigm of living with an infectious disease, which disrupts
our individual freedom and behaviors. The challenge for policymakers consists of
defining methods of lockdown-lifting and follow-up (middle-term rules) that best meet
the needs for resumption of economic activity, societal wellbeing, and containment
of the outbreak. There is no simple and ready-to-use way to do this since it
means considering several competing objectives at the same time and continuously
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social movements rise to advocate for freedom to work and
circulate (2). Indeed, COVID-19 represents a change in paradigm
for our society and the healthcare system. In the last few
decades, outbreaks have been maintained locally and have been
limited over time, which makes COVID-19a novel entity (3).
The management of infectious disease can follow two alternative
strategies: the first one is to eradicate the disease, and the second
one is to learn to live with the disease and mitigate its impact. As
of mid-2020, eradicating a disease such as COVID-19 seems not
to be an option: vaccines are not available, protective immunity
after infection is challenged, and immunity duration is unknown;
moreover, quick development of herd immunity would likely
come at high public health costs, with a significant number of
deaths and a large healthcare expenditure.

Living with COVID-19 will lead to substantial changes
in individual freedom and behaviors and directly change
medical, economic, societal, and political stakes worldwide. The
very challenge for policymakers consists of implementing a
sustainable approach for the economic and social sector, which
will require the lifting of restrictions sooner or later. The ultimate
goal of lockdown-lifting is to mitigate the impact on the country’s
economy and on the well-being of individuals while containing
the spread of the outbreak in a way that is manageable for the
healthcare services, without having to face ethical dilemmas such
as equity in healthcare or additional risks of death in case of
infection. The optimal lockdown-lifting method would be the
one that best meets these four objectives (mitigating the spread
of the outbreak, maintaining economic activity, and social well-
being, and ensuring political stability) in both the short and the
long terms.

This crisis reveals the difficulty of implementing responses
to seemingly simple problems (a single infectious agent)
but which are actually fundamentally complex and gaining
acceptance of them by citizens. This observation is not new
in the public health literature, and academics, as well as some
institutions, invite policymakers to pledge policies accounting
for multiple parameters. Additionally, political scientists have
analyzed agenda-setting in light of the interdependence of people
acting in a political and institutional context (4, 5). In the case
of COVID-19, a context of emergency leads to the envisioning
of responses articulating (i) biological and economic constraints,
including the behavior of individuals, and (ii) high biologic and
economic uncertainty. These facts lead to the seeking of original
solutions that are able to handle multiple criteria simultaneously
and are sufficiently acceptable by individuals (for their own
safety and for compliance with rules for collective purposes).
A holistic approach to health management, beyond outbreak
management, is therefore necessary (6). It should dynamically
handle multiple risk factors and multiple economic and biologic
outcomes and be customized at various geographical scales.
Such an approach must combine medicine, epidemiology, and
economics and differs from normal epidemiological approaches
centered on an infectious agent or a syndrome.

We propose to lay down the characteristics of a holistic
approach, accounting for several objectives and different time
steps, that is required to manage lockdown-lifting and the
COVID-19 endemic situation.

To do so, we rely on social-ecological approaches
developed in the field of environmental economics and in
public health policy. In Ostrom’s “diagnostic approach,” the
Social-Ecological System (SES) framework was designed
to address coordination problems of natural resource
management and help prioritize the most relevant variables
(7, 8). SESs are complex adaptive systems with many locally
interacting components evolving with non-linear dynamics,
sometimes unpredictably (9, 10). Adapted to the current
COVID-19 situation, the SES relates outcomes such as
health, well-being, and economic welfare to interactions
between humans, e.g., number of contacts or conflicts among
people, which are influenced by the resource system, the
governance system, and users in a given social, economic, and
political setting.

In parallel, a significant amount of literature advocates
for systemic approaches in public health (11). One way to
measure interactions between factors affecting health is to
use the Social Ecological Model (SEM) (12). This model
studies how the physical, social, and cultural dimensions
and political environments of the individual, as well as their
personal characteristics, influence health, well-being, and
social cohesion. The SEM recognizes interactions across
individuals embedded within larger social systems and
describes the characteristics of individuals and environments
that underlie health outcomes. In the SEM, each level
overlaps with other levels. Hence, defining the best public
health strategies requires that a wide range of perspectives
be targeted.

Although our purpose here is not to investigate how
to adapt the previously cited models to COVID-19, we
emphasize the importance of accounting for multiple variables
simultaneously with the perspective of complex adaptive
systems (9, 13).

WHY DOES THE MANAGEMENT OF
LOCKDOWN-LIFTING AND OF AN
ENDEMIC INFECTIOUS DISEASE RAISE
QUESTIONS FOR THE SCIENTIFIC
COMMUNITY AND PUBLIC HEALTH
ACTORS? A DYNAMIC PERSPECTIVE
MINIMIZING SOCIETAL IMPACTS

Minimizing the societal impact inevitably leads to making trade-
offs between various components and choices on how to allocate
the resources to different societal functions. The trade-offs
include, for instance, health and wealth, individual freedom and
collective duty, child access to education and senior outdoor
access, medical and non-essential activities, international market
losses and long-term tax increases, and all of the multiple
combinations of these items. This situation corresponds to an
economic dynamic optimization problem under constraint in an
uncertain and moving environment (14). The economic term
is, of course, to be understood in its primary sense of resource
allocation and wealth sharing and is not limited to its monetary
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component. Hence, the relevant question is how to design the
best policy under constraints.

Biological and Economic Constraints

The biological constraints linked to COVID-19 and lockdown-
lifting are known and have been extensively studied under
various situations (15-19). The constraints arise both from
the characteristics of the outbreak (epidemiological parameters,
i.e., contagiousness and severity of the disease) and from the
structure of the healthcare system (number of available beds,
testing facilities, personnel). It is primarily a question of defining
the modalities of lockdown-lifting that will not saturate the
healthcare system, which would lead to excess mortality due to
lack of patient care (19).

In the context of lockdown-lifting and living with an
endemic disease, the major economic constraints arise from
business resumption and societal benefits. The brutal and general
cessation of economic activities has been widely accepted in the
case of COVID-19, as was the application of national solidarity
for the most affected individuals. However, the prolongation
of lockdown leads us to question both the cost-effectiveness of
this policy and its acceptability to individuals. A cessation of
activity also generates a steep increase in public expenses and
simultaneously a decrease in revenue (taxes). This situation leads
us to seek a compromise between the resumption of activities and
public health. For each resurgence of COVID-19, the issue will
re-appear in very similar ways.

The behavior of individuals and their compliance with the
potential rules issued for lockdown-lifting represent a major
economic component of lockdown-lifting. In the case of selective
lift, some people will benefit from population protection,
provided in part by the share of the population remaining
locked (social benefit) and will also benefit from their private
benefits (resumption of activity and freedom of movement).
Locked-down people will benefit from protection by being
unexposed, as well as from the social benefits derived from the
lifting (the contribution to society of the workers), in return
for respecting the lockdown. The former would benefit from
the positive externality generated by the collective’s restrictive
measures without having to assume the private costs. However,
such free-riding may significantly reduce the effectiveness of the
policy, as frequently illustrated in other settings for public good
or public health management (20-22).

Biological and Economic Uncertainty

The COVID-19 crisis is an example of management in an
uncertain context due to the novelty in biological terms (new
virus) and economic terms (large-scale shock). It is not only
a question of considering the risk (which is likely) but of
uncertainty, which is associated with a higher level of lack of
knowledge (we do not know and do not know how to predict).
This high degree of uncertainty is often fairly misunderstood (or
tolerated) by populations and stakeholders.

SARS-Cov2 is a new pathogenic agent, and therefore there
several biological uncertainties exist regarding the detection
and care of afflicted individuals and its population dynamics
(23). Considerable efforts are underway around the world to

strengthen the level of knowledge of its pathophysiology or
therapy in order to better treat, cure, predict, and manage the
behavior of the epidemic and its consequences on individuals.
The fact remains that today, the lifting strategies must be defined
with very uncertain parameters. For example, having vaccines
available to a large population in the short term would allow
for significantly different strategies than if the vaccine were only
available on the shelf several years from now.

In parallel with biological uncertainties, at least two major
economic uncertainties are identified. The first uncertainty
relates to the costs and benefits of lockdown-lifting strategies and
medium-term endemic COVID-19 management, which directly
depend on the uncertainties of the economic impact of lockdown.
The impact could be more or less significant depending on the
type of shock that COVID-19 will represent (24). The negative
economic impacts could be offset over a post-crisis period, with
these benefits even potentially exceeding the losses, but these
scenarios seem unlikely, given the intensity and globality of
the crisis. The brutal, severe, and global cessation of economic
activities suggests a major economic impact, at least in the mid-
term, with pre-crisis activity levels not reached, at best, until
2021 (25).

The second economic uncertainty consists of the resilience
of our social-ecological system and the possibility of renewal of
our lifestyles. Interestingly, some western countries call for an
exit from the present COVID-19 situation through an in-depth
change of our societal growth model. As part of lockdown-lifting
decision-making, it seems reasonable to target a hypothesis of a
return to a “before pandemic” state, since this represents in the
short term the main way to limit the impact of the crisis. It is
moreover in these terms that the majority of economic impacts
are measured to date, at least for 2020 (fall in GDP, tax revenues,
etc.). Grounding the lockdown-lifting strategy on the current
economic system does not exclude the development of alternative
economic models in the long term.

TOWARD A HOLISTIC APPROACH OF
POPULATION HEALTH FOR THE COVID-19
CRISIS: THE FOUR PRINCIPLES

We propose to apply four main principles in the short and
medium terms to manage COVID-19 lockdown-lifting and the
following endemic disease situation. Importantly, these four
principles focus on short-term policymaking based on available
information and use real-time forecasts to adjust the strategies
in the midterm. As for medicine, the rationale is to establish an
evidence-based policy intervention following a diagnostic relying
on a systemic evaluation of a set of information (observations,
data, tests, previous knowledge).

Principle 1: Integrate Multiple and
Heterogeneous Information to Diagnose
and Act With Accuracy

There is an exponentially increasing amount of information
available on the COVID-19 situation. The critical information
required for rational decision-making is as yet still limited, and
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fake news and misinformation propagated massively via social
networks blur evidence regarding public health management.
There are major concerns about how to make quick decisions
that combine up-to-date information. The limited rationality
principles suggest the adoption of a procedural rationality
approach, i.e., focusing on the process of how to make the
best decision with an exponential availability of information
rather than on trying to gather all the information, regarding
its precision and relevance less. To address the paradox between
data availability and its use in decision-making, multi-criterion
analysis helps to gather data with various origins and combine
information of different natures. It concatenates indicators and
considers historical features, actor behavior, and expert opinions.

The integration of various information and metrics for an
improved decision-making process may dramatically help to
reach optimal societal benefits through balanced and equitable
decisions. Epidemiological and economic modeling provide a
set of highly valuable sources of information to consider in
the holistic decision-making process. The holistic approach
proposed and focusing on procedural rationality instead of
substantial rationality are required all the more given that all the
processes take place in a context of high uncertainty.

Principle 2: Navigate With Uncertain
Information, and Communicate It to the

Population

COVID-19 requires that decisions be made under uncertainty,
as we cannot predict the odds of some epidemiologic,
economic, or political events occurring. For instance, it means
implementing lockdown-lifting with neither precise information
on the seroprevalence in the population and the distribution
of seropositive individuals within the different subpopulations
at risk (infants, adults, seniors...) nor on the location of
contagious people. The nature of the contacts and the observance
of biosecurity measures are complex and inconstant. People’s
behavior is changing (as the system changes), and the resilience
of the economic system is not known. Computer simulations
must be taken into account, as regular updates will provide
new information improving the strategies adopted, but they also
face uncertainty.

Uncertainty leads to dynamic adjustments of the decision,
and the best decision today may not be the best tomorrow. This
means that the decision process is based on biased information
and that we must be clear on this within the communication
strategy. Political path dependency, i.e., the tendency to keep the
same policy, even if not really well-adapted anymore, so as to
avoid any criticism on initial lack of vision, should clearly be
avoided here, and the dynamics in political decisions should be
highlighted and claimed as positive.

Principle 3: Adjust the Strategies

Dynamically

A feedback mechanism of the effectiveness of the measures taken
allows us to continuously adjust the biological and economic
dynamics and therefore represents a fine and precise regulatory
tool if used and understood as such. Many metrics can be used

for feedback. In animal medicine, feedback has been applied
with success for decades for population health-related decision
making. It is based, for instance, on clinical observations and on
advanced health indicators provided by production and health
data analyzed using machine learning tools (26). In the case of
COVID-19, it would be a question of checking on a regular
basis whether the predicted event really occurs and whether the
trajectory is respected or deviated from. A comparison with the
forecasts associated with the containment strategy would enable
policymakers to relax or tighten certain rules. Unfortunately,
the use of feedback in the management of the epidemic is
often limited. On the one hand, the information used must be
sufficiently reliable to support the decision, which is generally
the case for the prevalence criteria, at least in the hospital
system. On the other hand, the adjustment of the measures
implemented in the management of outbreaks contradicts the
path-dependence of the previous decision, to which policies are
particularly sensitive, and requires a significant educational effort
to be accepted.

Using the feedback principle for the COVID-19 situation
appears a promising approach combining pragmatism and
efficiency that will enable a precision health management
approach at the local level (town, department) in accordance
and complementarity with national rules. The success of its
application in animal health population medicine can be
duplicated for COVID-19.

Principle 4: Manage Clusters With a
Multi-Scalar Spatialized Policy

A multi-scalar policy of lockdown-lifting and endemic
COVID-19 management will differentiate the strategies to
be implemented as a function of the subpopulations and the
ecosystem in which they live. Multi-scalar means well-integrated
and coordinated multilevel policies. These principles are well-
integrated into the epidemiological approaches of COVID-19
but not yet in the economic ones, whether it be the behavior of
actors or their contributions to the creation of wealth.

This differentiated approach by cluster not only improves the
performance of the policies for limiting the spread of the disease
but it also integrates the interest, for individuals and groups,
in unlocking certain populations gradually (27). Clustering
allows the inclusion of equity instead of equality. Because
collective and superior interest should prevail, applying equity
means defining precise rules accounting for all subpopulations’
well-being, the contributions of individuals to the collective
value creation, and individual constraints at both the personal
or familial and professional point of view. Seniors and the
unemployed should have access to public areas, respecting given
restrictions. Priority for freedom of circulation should remain
for medical staff and their support as well as essential sectors.
People performing partial home working without any drop in
productivity should continue to do so in spite of some preferring
to work only at the office. On the contrary, people with a
low socio-professional level and no possibility of working at
home should be authorized to contribute whatever they can
to global societal value. Combining epidemiological clustering
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with outbreak management and economic clustering though the
contribution of socio-professional groups to societal value may
help to achieve the best societal benefit.

In the context of COVID-19, coupling the principle of
feedback to a multi-scalar approach, at least with a segmented
geographic approach, would make it possible to respond
efficiently, and clarifying a precision approach—differentiated
geographically and by population—would be facilitated.

IMPLICATION: OPERATIONAL
FRAMEWORK FOR EVIDENCE-BASED
POLICY INTERVENTIONS FOR COVID-19

Because lockdown has increased social pressure, there might be
strong protests against the different strategies to be adopted, all
the more so the longer the lockdown and crisis last. Avoiding a
political shock is a key point for policymakers but also for overall
societal benefit. A “yellow-vest’-like crisis during COVID-19
management may have dramatic consequences. Considering the
constraints encountered and the principles described above,
we propose an evidence-based policy framework to handle the
COVID-19 situation, as is applied to perform medical diagnostics
for diseased patients (Figure1). Any policy should envision
(i) respecting an equilibrium among the three dimensions

detailed below (public health, economics, and wellbeing), (ii)
quantitatively, qualitatively, and continuously monitoring the
societal-economic-epidemiological dynamics, allowing (iii) the
policy to be adjusted by tightening or loosening measures
before the epidemic damage may (re-)occur. The figure
represents three successive policies implemented according to the
proposed framework.

The framework includes scientific background from
epidemiological and economic modeling readily available
(blue boxes, Figure 1). The epidemiological transmission models
used should consider the sub-populations in terms of biological
risk (children, adults, seniors) as well as in terms of economic
(socio-professional profiles) and political (socially vulnerable
populations) impact. Epidemiological and bio-economic
modeling are not a substitute for managing uncertainty, but they
provide practical support for the expected results of each strategy,
which can then be integrated into the overall decision-making
process. A well-integrated and coordinated multilevel policy will
differentiate the strategies to be implemented as a function of the
subpopulations and their social-ecological system. Considering
the subpopulations allows societal dimension of the issue
to be practically accounted for (Figurel), i.e., accounting
for socio-professional categories (for their contribution to
the collective production and their vulnerability), hard-to-
reach populations (refugees, homeless, high precarious...),
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and long-term consequences (child and student education,
reintegration of the unemployed...). Considering several social
gradients guarantees a precision approach. A high-precision
geographically differentiated strategy is possible, providing
a high level of coordination of decision-makers within and
between geographical areas.

Based on bio-economic modeling, an evidence-based policy
can be implemented through the societal, economic, and
public health dimensions, differently for various subpopulations.
Importantly, the policy is not only the compromise of
the monetary and public health dimensions but accounts
for societal outcomes as well. Societal indicators refer to
strategies that specifically consider non-active subpopulations,
or subpopulations that do not directly contribute to monetary
value production (GDP). The sub-population epidemiological
modeling allows the strategy to be adjusted for minorities as
well as for people with specific risk factors. Because COVID-
19 is likely to become endemic, these social and societal
well-being criteria (non-monetary economic) are key criteria
to be accounted for. Policy 1 represents, for instance, a
highly intensive level of lockdown (i.e., strict lockdown, as
observed in many countries) that leads to strong negative
economic and societal impacts by enhancing the public
health dimension.

The feedback system guides a practical approach to manage
uncertainty. A set of quantitative and qualitative indicators
are proposed to precisely monitor the societal-economic-
epidemiological dynamics (Figure 1, right par). It could, for
instance, be based on active surveillance devices (tracking time or
location depending on socio-professional profiles) implemented
for alternate access to public areas for various populations at
risk. Social criteria metrics such as real outdoor access could
be used (i) to control abuses and to predict epidemiological
metrics for the next week but also (ii) to evaluate how a well-
being measure (outside access for the elderly, for instance) is
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Trust in public health officials and the information they provide is essential for the
public uptake of preventative strategies to reduce the transmission of COVID-19.
This paper discusses how a model for developing and maintaining trust in public
health officials during food safety incidents and scandals might be applied to
pandemic management. The model identifies ten strategies to be considered, including:
transparency; development of protocols and procedures; credibility; proactivity; putting
the public first; collaborating with stakeholders; consistency; education of stakeholders
and the public; building your reputation; and keeping your promises. While pandemic
management differs insofar as the responsibility lies with the public rather than identifiable
regulatory bodies, and governments must weigh competing risks in creating policy, we
conclude that many of the strategies identified in our trust model can be successfully
applied to the maintenance of trust in public health officials prior to, during, and
after pandemics.

Keywords: trust, COVID-19, pandemic management, prevention, risk communication

INTRODUCTION

The effectiveness of public health interventions is dependent on the behaviors of members of the
public. Central to our argument is the premise that public trust in public health officials, their
messages, and the science upon which their messaging is based, contributes to the success of public
health interventions (1). In the context of COVID-19, trust in public health countermeasures is
particularly important at the outset of epidemics when the public has limited knowledge about the
infection and must rely on official advice, and when vaccines are not yet available (2-4). Further,
the abundance of messaging and misinformation available makes it critical that credible sources,
such as public health messaging, are trusted in order to counter mis- and disinformation that
may be harmful (5). Indeed, the willingness to adopt preventative measures has been found to
be greater when people trust government and public health officials (3). For example, trust in
medical authorities has been identified as a predictor of vaccination behavior and has been shown
to influence perceptions of the effectiveness of protective measures (6-8). Furthermore, trust in
government has been associated with adherence to recommended protective behaviors and the
intention to accept vaccination regardless of what authorities actually did to manage the risk of
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infection (4-6, 9). In this way, public trust is an important
matter for public health efforts that seek to rapidly mobilize
desirable self-protective behaviors across a population in order
to reduce the spread of infectious disease and protect vulnerable
populations (10-13). This recognizes that rather than being
passive or neutral receivers of public health advice, the public
function as active constructors of risk, and may construct risk
in ways that might be perceived as irrational or ignorant by
public health officials (14, 15). Public trust in government
and public health authorities has an important influence over
public constructions of risk and their responses to the threat
of infectious disease through promoting acceptance of health
information (2, 16, 17). The maintenance of the credibility of, and
consequent trust in, government and public health officials as an
information source is therefore, an important consideration in
pandemic management.

Given the need to mount a rapid public response to counter
the spread of SARS-CoV-2 and resultant coronavirus disease
(COVID-19), it is not surprising that there has been a surge
in calls to enhance trust in governments and health authorities
(18, 19), reflecting similar calls for a greater focus on trust
following the 2009 HIN1 pandemic (20-22). In reviewing such
claims however, what exactly is meant by “trust” is not always
clear. A conceptually useful definition of trust is “a particular level
of subjective probability with which an agent [the public] assesses
that another agent or group of agents will perform a particular
action and in a context which affects his own action” [(23), p.
217]. Calnan and Rowe argue that the truster must have positive
expectations regarding the competence of the trustee, and must
regard the trustee as being concerned about, and willing to act in,
the best interest of the trustee for trust to be possible (24). Critical
then, in terms of fostering trust, is the need for health officials to
be viewed as the experts whose intentions and actions are in the
best interest of the public.

In 2016, we developed a model for maintaining and regaining
trust in the food regulatory system during and after food
safety incidents or scandals (25). This model was developed
through a two-phase research project. The first phase involved
105 interviews with key stakeholders (food regulators, food
industry representatives, and media actors) across three countries
(Australia, New Zealand, and the United Kingdom). Analysis of
the data resulted in the identification of ten strategies which can
be used by food regulators, industry and the media to maintain
and regain public trust in the food system. These strategies
include: transparency; development of protocols and procedures;
credibility; proactivity; put the public first; collaborate with
stakeholders; consistency; education of stakeholders and the
public; build your reputation; and keep your promises (25). The
strategies were member-tested in phase two of the study which
used an electronic survey to seek agreement with and rank the
strategies identified by stakeholders (25). In a subsequent study
these strategies were tested with and ranked by a representative
sample of the public, with high congruence between the original
model and strategies suggested and ranked by the public (26).

In the discussion that follows we define each strategy and
explore its applicability to the building and maintenance of
trust in public health officials during pandemics drawing upon

accounts of pandemic management in the academic literature
and current events. We then outline some issues to consider in
applying this model to pandemic management noting the ways
in which pandemic management differs from the management
of food safety incidents and scandals. Our aim is to demonstrate
how strategies identified in the model can be applied to trust
maintenance during pandemic crises.

APPLYING A MODEL FOR DEVELOPING
AND MAINTAINING PUBLIC TRUST TO
PANDEMIC MANAGEMENT

The model identified ten strategies for maintaining and building
trust in food regulation that may be adapted as a means
of developing or maintaining public trust in and compliance
with public health risk mitigation strategies. Transparency was
the ranked as the most important strategy in maintaining
trust by both key stakeholders and the public, which follows
the emphasis on transparency or openness as trust-building
strategies during periods of pandemic (27-29). Transparency in
this context was understood as providing timely information
about level of risk, communicating openly, timely and honestly
with the public, substantiating claims, openness about what can
be investigated and accountability when things go wrong (25).
This is particularly important where difficult and disruptive
actions (e.g., social distancing, closure of small businesses,
postponement of non-essential medical procedures) are likely to
generate controversy and strong emotional responses from the
public (30), raising questions of whether risk assessment and
mitigation strategies communicated by government and public
health authorities should be trusted, and therefore enacted. It is
important therefore, that the public receive timely and accurate
information about current disease status and future disease
projections as this information is essential for making sense of
the level of personal risk and demonstrates the effectiveness of
public health strategies (14). There is also likely to be greater
compliance with precautions such as social distancing if the
public understand the rationale for these strategies and have
a realistic understanding of the time taken to develop other
more comprehensive solutions such as vaccine development for
COVID-19 (31). Maintaining transparency regarding scientific
uncertainty has also been identified as an important strategy for
maintaining trust within the pandemic literature (32, 33), with
Holmes asserting that “scientific knowledge is always provisional
and uncertain, and it will be at its most uncertain during
a suspected emerging infectious disease, as new information
and theories surface daily. To retain trust, spokespeople must
acknowledge what they do not know” [(32), p. 356].

The development of protocols and procedures was also
considered to be an important strategy for trust maintenance
by both stakeholders and the public. This involves the
development of crisis plans and ongoing surveillance of risk
(25). Globalization and subsequent difficulties in containing
infectious disease within national boundaries have contributed to
ongoing preparations for an influenza pandemic by international
organizations including the European Center for Disease
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Prevention and Control and the World Health Organization
(WHO) (34, 35). The WHO adopted a governance model
that involved ceding national sovereignty over public health
policy to the international community and establishment of
pandemic phases, although the WHO’s June 2013 interim
guidelines allowed for greater national flexibility in response
(36). The Australian Health Management Plan for Pandemic
Influenza is for example, based upon four phases: preparation
(e.g., establishing relationships, monitoring; ensuring resources
are available for rapid response); standby (e.g., communication
to raise public awareness); action (e.g., health care and
public health responses) and stand-down (e.g., resumption of
previous activities and monitoring) (37). Legido-Quigley et al.
identify eight actions taken by countries successfully managing
COVID-19. These are: travel restrictions and quarantine for
travelers; development of surveillance systems to test the
public and trace contacts; intergovernmental co-ordination;
public assistance for medical costs associated with the virus;
strategies to sustain existing health services; obtaining crucial
care equipment, medicines and personal protective equipment;
adherence with infection control practices by health services;
and management of information systems to promote information
sharing (38).

Credibility as a strategy was also rated highly by stakeholders
and was primarily associated with the independence of
medical experts from government, what has been referred
to as “epistemic authority” (39). Declining trust in public
institutions has enabled the proliferation of alternative sources
of information leading to potential for misinformation (5).
In the United States, for example, partisan news reporting
by Fox News contributed to rejection of Centers of Disease
Control recommendations (40). Goldstein argues that when
unpalatable public health messages need to be communicated
they are better received if the message is delivered by
agencies which are “independent of the organizations or
individuals for whom the truths are inconvenient.” [(41), p.
el3]. Following the 2009 HIN1 (swine flu) pandemic there
was evidence of an observed decline in public trust in medical
organizations, the government, the World Health Organization,
and pharmaceutical industry in Switzerland (42). This is
reflective of a broader “crisis of public trust” (20, 43) following
the HIN1 pandemic where the public has become more skeptical
of the real risk posed, and suspicion of hidden agendas amongst
health organizations and the pharmaceutical industry (2, 17).
Independence is particularly important in regions where other
events (e.g., social unrest in Hong Kong) have eroded trust in
government (38).

A fourth strategy is being proactive. Proactivity is associated
with regular review and updating of public health advice and
recommended practices as new evidence emerges during the
pandemic, and prompt communication about emerging issues
(25). Proactivity is related to transparency through timely
information sharing, release of data set and modeling, and to the
development of protocols and procedures through regular review
and updating of procedures. However, maintaining proactivity in
pandemic preparedness and response should be assessed against
the potential risks of raising false alarms, which have been shown

to contribute to a public skepticism of the real risks posed by
pandemics and an erosion of trust in governments and public
health (20, 44).

A fifth consideration in the model is putting the public
first. Our model argues for prioritizing the public but notes
that while the health and safety of the public was given high
priority, agreement on the importance placed upon public values
(e.g., food regulation concerns with food additives or genetically
modified food) were given lower priority (25). The public’s health
and safety is paramount to pandemic management, but, unlike
food regulation, successful management only occurs if a critical
mass adopts the recommended behavioral strategies (9) such
as handwashing and social distancing to reduce spreading. As
such, pandemic management operates at a population level rather
than at the level of individual members of public and trust
that officials are acting in the interests of the public is likely to
increase compliance.

Education of stakeholders and the public was also identified
as important for maintaining trust in food regulation (25).
Education occurs through provision of timely information in
accessible formats for the public. Siegrist and Zinng identify
gaps in knowledge and misconceptions about vaccination and
herd immunity which are further compounded by the public
needing to decide between competing information sources (45).
Likewise, 77% of Republicans in recent research undertaken
in the United States, believed that the media exaggerated the
risks of COVID-19 (40). Trust in incorrect information or even
conspiracy theories (46) may prevent adoption of preventative
strategies (47, 48) and can be addressed through targeted social
marketing campaigns.

It is also vital to ensure that the needs of different
population groups are identified and these different groups
are communicated with in ways that meet their needs.
Factors (including those that are health-related) will affect how
individuals and population sub-groups respond to public health
communications and how willing or able they are to enact
communicated risk-mitigation strategies. Identifying the needs of
different population groups, and ideal ways to communicate with
them in order to maximize compliance with government public
health messages, is paramount and further research is needed in
the context of COVID-19 (11, 30). In the context of COVID-
19, this is especially relevant given that there are certain groups
for example older people and those with chronic conditions, who
are greater risk of experiencing complications when contracting
the virus (49). Hence specific communication strategies to target
these people must be developed. Hence specific communication
strategies to target these people must be developed. For example,
following the 2009 HIN1 pandemic in New Zealand, members
of vulnerable populations expressed a need for governments and
health officials to communicate specific actions that they could
take to protect themselves and their families from infection,
suggesting that public values of self-protection were driving
behavior change amongst vulnerable groups (22). In considering
the public, trust-enhancing activities must be cognizant of and
respond to such public values.

Collaboration with stakeholders was identified as a further
strategy to improving trust in food regulation. The primary
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stakeholders for food regulation are the food industry and
the media which disseminates information about food safety
incidents or scandals and are instrumental in building or
diminishing public trust in food governance (25). The media is
also an important stakeholder in pandemic management. Trust
in media has also been found to be positively associated with
willingness to adopt preventative measures (9). An example of
the effects of such collaborative work can be found in the Chinese
response to 2013 H7N9 epidemic, in which the Chinese state and
media organizations worked together to provide daily updates
regarding the epidemic and appropriate preventative measures
(alongside the suppression of misinformation), functioning to
reduce rises in social anxiety during the epidemic (50). General
practitioners and other health professionals are also important
stakeholders as the public often trust information received
from health professionals over that received through public
health campaigns (6) or other community sources (51). The
government, particularly those government officials involved in
disseminating public health advice, are also vital stakeholders
given the way in which trust might be built or eroded depending
on the conduct of these communicators (52). Governments and
public health officials produce pandemic response plans which
guide government action and communication to the public.
Building relationships and ensuring that these groups receive
timely and appropriate information may therefore, increase
uptake of preventative behaviors and vaccines through ensuring
consistency in messaging.

The final strategies: “build your reputation”; and “keep your
promises” primarily relate to action taken between food safety
incidents or scandals (25). One of the key findings from our
earlier study was that trust in the food system depends on
actions by food regulators between as well as during food safety
incidents. The study identified communication strategies which
can be used to increase awareness of, and build the reputation
of regulators. These may include: fostering relationships with
the media to promote rapid dissemination of information; the
use of social media including twitter to promote the work of
the regulators; and establishment of public committees (53).
Building trust is also important before a pandemic as trust in
health governance has been positively associated with uptake
of behavioral recommendations (6, 9). Effective performance in
management of other public health issues may increase trust in
health governance prior to pandemics. Other factors important
for ensuring good trust exists between the public and the
government prior to pandemics are the presence of pandemic
response plans and maintaining good trust during “business as
usual,” or proactive communication.

ISSUES TO CONSIDER IN APPLYING THE
TRUST MODEL

In the following sections, we identify issues to consider when
applying the trust model to the context of COVID-19. These
include ways in which pandemic management differs from food
safety but also issues reacted to governance. In order to support
the adaption of a model of trust-building strategies relevant to

food crises to trust-building in the context of epidemics and
pandemics (as crises of infectious disease), there needs to be an
explicit examination of assumptions made about the concept of
trust and the socio-political context of trust.

In Who Do we Trust?

Food regulation differs from management of pandemics as
food regulation is an ongoing process with an identifiable
body that is responsible for food safety with established
protocols for communication of information. During pandemics,
responsibility for management falls to government working in
consort with public health officials and the health professions.
Within the pandemic-trust literature, this has contributed to a
focus on trust in government (42, 50, 51), healthcare industry
(42), public health organizations (6, 42, 54, 55), communicators
of public health messages (22, 52, 56), and the communicated
messages themselves (57). Effective pandemic management has
been associated with “agreed communication strategies, [a] clear
division of responsibilities” and agreed policy guidelines (35,
p. 21). Difficulties can arise when/if contradictory messages
are received from key players. This has been the case during
the current COVID-19 pandemic in the United States. Survey
research conducted in the US in February 2020 found that 69% of
participants favored public health leadership (either Centers for
Disease Control or National Institutes for Health) over political
leadership of the pandemic response (19). The domination by
the US President of daily updates and provision of information
which is contrary to public health has eroded public trust in
government (58). A recent poll found that both Democrats and
Republicans express diminishing trust in the President with only
23% of respondents expressing high levels of trust in COVID-
19 information given by the President (58). This contrasts with
the Australian experience where a high proportion of Australians
rate the Government’s response favorably (59).

Impact of Risk Perception

Perception of the risks posed by a pandemic has been identified
as an important motivator for continued compliance with
preventative measures after the initial phase of the illness (4, 60).
Yet information about disease risk during pandemics is often
provisional or ambiguous (13, 20, 30). Processes such as social
isolation and social distancing in contrast, are associated with
identifiable economic risk both for the country and for the
individual. Competing risks must be balanced by government
in lifting restrictions. Brown argues that this decision is often
informed by political ideology rather than public health. He
argues that “governments following distinctively right-leaning,
economically liberal, socially conservative and individualizing
policy trajectories” are more likely to adopt conservative
management strategies but acknowledges that this may reflect
cultural norms which promote suspicion of public intervention
in the private sphere [(14), p. 3]. Regardless of underlying
cause there is evidence that countries that were slow to initiate
preventive measures and/or quick to remove restrictions (e.g.,
United Kingdom, United States, Brazil) or that introduced
minimal restrictions (e.g., Sweden) have experienced higher rates
of morbidity and mortality (61). Further, given that a critical mass
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is required for effective pandemic management, the options for
individual management of risk are reduced in these settings.

Federalism and Fragmentation

In contrast to food regulation where relationships between
government are formalized, further issues may arise when co-
operation across multiple levels of government, either across
or within nations, occurs. Different levels of government may
have different agendas with competing agendas requiring the
public to choose which level of government to trust. Federalism
has been associated with duplication of services, difficulties in
identifying who is responsible, gaps in service delivery and
shifting of responsibility across levels of government (62). In
Australia for example, the provision of health care services lies
with state governments, while the Commonwealth government
provides financial support for community and residential aged
care services, and general practice which are predominantly
privately owned (63). The Commonwealth government uses
financial support to influence policy and practice in both aged
care and primary health. During the COVID-19 pandemic
for example, the Commonwealth government successfully used
this power to leverage the Communicable Diseases Network
Australia restrictions to protect the elderly in Residential Aged
Care in the aged care industry (64). It has been supported by
state governments in this. In other situations, however there
have been disparities between Commonwealth recommendations
and state restrictions based on assessment of the level of
risk within a given state. For example, the Commonwealth
has sought to use funding to encourage the earlier opening
of private schools, which has been in contrast to public
schools funded by State Governments who desired a longer
shut-down period. This can result in public confusion and
frustration if advice and actions are different. Further, local
governments (councils) in two Australian states (Victoria and
South Australia) have a legislative responsibility for public health
creating a third level of governance (65). This can all impact
on public trust because it brings complexity and uncertainty
into play.

Tailoring Public Health Messages

Brown notes that both health literacy and level of trust in
public health officials vary according to social characteristics,
leading to sub-groups who are more or less receptive to
public health messages. He argues that it is “vital that we
pay attention to different sub-groups in political systems,
and acknowledge how varying experiences and perceptions
of government and healthcare organizations, shaped at the
intersections of class, gender, race and ethnicity, will shape
very different relations and approaches to risk” ((14), p. 3).
These groups may require different forms of communication
to overcome negative perceptions of health organizations and
their recommendations. Gray et al. found for example, that
Pacific Islander peoples were more likely to trust information
about HIN1 management received from community rather than
other more official sources. They conclude that trust must
be considered in tailoring health messages (22). There is also
evidence from previous epidemics, that some population groups

place greater trust in informal sources of information (such
as social media) rather than formal sources such as public
health organizations, resulting in greater levels of worry (16).
Therefore, public health officials must consider whom they are
communicating with and ensure that trust is formed with all
members of the public.

Personal Responsibility vs. Enforcement

A point of difference between pandemic management and food
regulation is that failure to follow public health directives
has implications beyond the individual and their immediate
families. As such, there is greater legal and moral regulation
of public health behaviors. Police in Australia have been
given a range of powers to protect state boundaries; ensure
restrictions on public gatherings; to enforce quarantine for
people returning from overseas or who have been diagnosed
with or in contact with someone diagnosed with COVID-19; to
enforce closure of non-essential businesses and to limit access
to residential aged care facilities (66). The extent to which legal
enforcement is responsible for compliance with public health
directives and how much is driven by trust in public health
officials and information is unclear, although past epidemic
literature suggests that the punitive measures are likely to play
arole (50).

In contrast to these coercive approaches, behavior change
may also be achieved through a form of public self-governance
created through the moralization of public behavior. An
example of this was described by researchers in Hong Kong,
who found that appealing to nurses moral responsibility
to patients was effective in increasing uptake of influenza
vaccinations (67). Conversely, moral discourses can be used as
the basis for rejecting public health messages. Protesters against
restrictions associated with COVID-19 in the United States
and United Kingdom have drawn upon libertarian discourses
of individual and religious freedoms from state interference
to challenge ongoing restrictions (68). An alternative moral
discourse, drawing on concerns for vulnerable members of our
community, could counter this libertarian opposition to public
health intervention.

CONCLUSION

In this paper, we have highlighted the need to undertake
research about global pandemics, specifically, the relationship
between government action, public trust and public health
behavior in the context of COVID-19. We applied our model,
previously developed in the context of food safety incidents
and scandals, to highlight some strategies that may apply to
communicating effectively with the public around COVID-
19 and public health behaviors that are required for the
ongoing good health of the public. There are differences
between food safety and pandemic management related to the
ongoing role of food regulatory organizations in relationship
development and establishment of communication strategies.
Further, pandemic management requires widespread community
rather than individual compliance for success. We emphasize
that any research in risk mitigation and risk communication
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needs to be undertaken in different population groups because
of the different needs different groups may have in terms
of communication strategies, taking into account the actors
involved, type of risks, and socio-political context of a
pandemic response. Such research is important to ensure
that public trust in the government and public health
officials is maintained, government advice is followed, and
the health of the public is maximized during current and
future pandemics.
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In the 2020 Covid-19 pandemic, medical experts (virologists, epidemiologists, public
health scholars, and statisticians alike) have become instrumental in suggesting policies
to counteract the spread of coronavirus. Given the dangerousness and the extent of
the contagion, almost no one has questioned the suggestions that these experts have
advised policymakers to implement. Quite often the latter explicitly sought experts’ advice
and justified unpopular measures (e.g., restricting people’s freedom of movement) by
referring to the epistemic authority attributed to experts. The main goal of this paper
is to analyze the basis of this epistemic authority and the reasons why in this case
it has not been challenged, contrary to the widespread tendency to devalue expertise
that has been observed in recent years. In addition, in relation to the fact that experts’
recommendations are generally technical and supposedly neutral, we note that in the
COVID-19 crisis different experts have suggested different public health policies. We
consider the British case of herd immunity and the US case of the exclusion of disabled
people from medical care. These decisions have strong axiological implications and affect
people profoundly in very sensitive domains. Another goal is, therefore, to argue that
in such cases experts should justify their recommendations-which effectively become
obligations-by the canons of public reason within the political process because when
values are involved it is no longer just a matter of finding the “best technical solution,”
but also of making discretionary choices that affect citizens and that cannot be imposed
solely on the basis of epistemic authority.

Keywords: SARS-CoV-2, public health, political process, expertise, herd immunity, disabled people

INTRODUCTION: EXPERTS AND THE COVID-19 PANDEMIC

A case of coronavirus (SARS-CoV-2) causing severe acute respiratory syndrome (SARS) was first
(officially) identified in the Chinese city of Wuhan, Hubei Province, in December 2019. The virus
can be transmitted between people who are in proximity to one another and via respiratory droplets
produced when an infected patient coughs or sneezes. The virus is also transmitted when someone
touches an object with the virus on it. The outbreak initially spread mostly within mainland China.
On February 12, 2020, the World Health Organization (WHO) officially named the disease caused
by the novel coronavirus as Coronavirus Disease 2019 (Covid-19). By the end of February 2020,
Covid-19 had infected more than 75,000 people. During the next months, new major epidemic
foci of Covid-19 were identified and started to rapidly grow in Asia (especially in India), in
Europe (especially in Italy, United Kingdom, Spain, France, and Germany), in North America
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(especially in the US), and in the Middle East (especially in
Iran and Saudi Arabia), with an increasing number of confirmed
cases in Latin America (especially in Brazil). Based on these
alarming levels of spread and severity, on March 11th 2020 the
World Health Organization described the Covid-19 situation as
a pandemic. As of July 2020, more than 10 million cases of
Covid-19 were reported resulting in about 500,000 deaths!.

As the emergency worsened, it became clear that the leaders
of many countries initially underestimated the severity of the
pandemic. In the first few weeks, there was a notable lack of
information characterized by the inability or unwillingness to
provide precise information about the spread of the virus on
the part of several governmental agencies. For instance, China
hid and censored the reports released by the doctors, who first
became aware of the spread of a dangerous new virus. In this
case, what was at play was the political will not to frighten
the population and avoid economic repercussions, especially on
exports, in a city like Wuhan, home to important manufacturing
companies that have strong trade relations with the whole world?.
Secondly, those in power showed general unpreparedness to
manage the crisis, once the pandemic could no longer be denied
or hidden.

In addition to the will of not inducing panic or creating
economic hardship, the concern of some state authorities was
to show that they were in full control of the situation by not
having to introduce extraordinary measures, which are a sign
of a lack of preventive interventions or ineffective ordinary
containment. This has caused many affected countries to fall
short of delivering unambiguous advice on when and how to
limit gatherings, cancel big events, postpone travel, or reduce
industrial production and trade, which contributed substantially
to the spread of the infection. For example, Donald Trump’s
dismissed the pandemic as a “Democratic ‘hoax,” predicting
that it would disappear like a miracle. Likewise, the Brazilian
president Jair Bolsonaro characterized the coronavirus pandemic
as a media-fueled “fantasy.” More generally, many politicians
have consistently engaged in a dangerous game of reality-denial
that so far has cost many thousands of lives and is bound to
cost more>.

In the meantime, though, especially in countries where
the media are free and able to provide complete information
in real-time, the population became aware of the danger
posed by Covid-19*. Within this framework, medical experts
(especially virologists, immunologists, and epidemiologists but
also statisticians and public health scholars) have been stepping
up. Unlike politicians and decision-makers at various level, who
have been offering rather vague and often contradictory advice
from the onset of the pandemic, many experts have been warning
for weeks that the outbreak could explode and suggested very
early to put in place a range of hard measures (including social
distancing, closures of schools and universities, bans on large

1https://www.worldometers.info/coronavirus/#vfcountries (accessed July 1, 2020).
Zhttps://www.bbc.com/news/world-asia- china-51403795 (accessed April 2020).
3https://www.youtube.com/watch?v=G5TZ6fTYrsE (accessed April 2020).
4https://www.politico.com/news/2020/03/16/coronavirus-pandemic-leadership-
131540 (accessed April 2020).

gatherings and international travels, smart working, and self-
confinement) to prevent the virus from spreading further (1, 2).

Thus, for their resolution and proactiveness in the face of the
growing number of deaths, experts have quickly gained general
appreciation in society and acquired an increasingly central role
in counteracting the spread of the disease. Politicians (prime
ministers, presidents, ministers, members of parliaments), who
at the onset of the pandemic often lacked leadership, started
calling upon experts to help devise the best possible strategies to
protect society and public health. The media also started giving
experts a prominent role, hosting panels of experts in TV debates
aimed at informing the public about the causes of the pandemic
and the possible preventative measures to be taken in order
to avoid contagion. Thus, after realizing the seriousness of the
situation, the dangerousness of the disease, and the extent of the
contagion, most of the people began trusting experts more than
their elected representatives.

In general, though, we can say that the medical field is
one of the domains where people rely on experts for decisions
concerning their health and safety. Recently, the rejection of
vaccines and the popularity of treatments alternative to those
recommended by mainstream medicine have gained attention;
however, this phenomenon of refusal of mainstream medicine
remains rather limited and it is not shared in the wider society
(3)°. Experts still maintain their epistemic authority among the
public in the biomedical field and this epistemic authority is
mainly based on the fact that therapies are becoming more
and more effective, that some diseases have been eradicated
(e.g., smallpox, rinderpest), and that average life expectancy has
substantially increased over the last 50 years®.

In the context of the coronavirus pandemic, most world
leaders began appealing to medical experts and to their epistemic
authority to justify the implementation of unpopular measures
(such as enforced quarantine) considered the most suitable
to slow down the spread of Covid-197. This step has been
motivated by, at least, two elements. On the one hand, political
authorities perceived that their ordinary actions were ineffective
and had to make full use of biomedical expertise, often essentially
delegating strategies and decisions to experts (e.g., implementing
them and resolving any conflicts between different social actors;
for example between trade unions and employers, the former
being more favorable to closing factories for the workers’ safety,
the latter more inclined to keep them open for economic
reasons). On the other hand, if leaders resort to the epistemic
authority of experts, they are prima facie relieved of responsibility
for the choices made, especially if they are unwelcome by
public opinion, are ineffective, or have unforeseen negative side
effects. In reality, this dynamic that leads experts to assume
a central role in politics can -as we shall see below- create
problems in itself, since the strategies proposed by experts
are often far from neutral with respect to the values that a
pluralistic society considers relevant. In this paper, we explore

Shttps://www.politico.eu/article/how-anti-vax-went-viral/ (accessed April 2020).
6https://www.who.int/Vaccine_safety/initiative/detection/
immunization_misconceptions/en/ (accessed April 2020).
7https://ourworldindata.org/life- expectancy (accessed April 2020).
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the ramifications of this idea, which has been overlooked in the
relevant literature.

As our study is not an empirical one, we resort to qualitative
analysis, which involve two cases, namely the early management
of epidemic in the UK, and the limited access to life-
saving therapies for disabled people in the US. We present
a theoretical framework of experts’ epistemic authority and
introduce philosophical and normative considerations to try to
determine the extent to which the authority of experts should
be followed. Crucially, these considerations are based on facts
and events that are publicly available but not well-scrutinized
so far. Accordingly, the structure of the paper is the following
(necessarily different from the classical structure and partition of
a quantitative study article).

In section The State of Affairs: Epistemic Authority, Experts,
and Their (Controversial) Role, we lay out the basis of our
study; that is, we analyze the basis of the experts epistemic
authority and the specific dynamics at stake in the case of
the coronavirus pandemic. In section Case Studies: Expert
Authority and Non-neutral Assessments, we consider the role
of experts’ recommendations in society in the light of the two
cases we discuss. We show that these recommendations should
not automatically become obligations simply because of the
experts’ epistemic authority; rather, they ought to be discussed
thoroughly, based on the canons of public reason within the
political process, so as to reach the broadest possible consensus.
In section Discussion: What we Can Learn From the Responses to
the Pandemic, we consider what we can take home from the two
cases analyzed and offer a range of suggestions about the future
role of biomedical experts in pandemic situations. We conclude
the paper, section Conclusion, by summarizing what we have
achieved and by reflecting on the implications of our findings.

THE STATE OF AFFAIRS: EPISTEMIC
AUTHORITY, EXPERTS, AND THEIR
(CONTROVERSIAL) ROLE

According to Goldman [(4), p. 92]: “[W]e can say that an expert
(in the strong sense) in domain D is someone who possesses an
extensive fund of knowledge (true belief) and a set of skills or
methods for apt and successful deployment of this knowledge
to new questions in the domain. Anyone purporting to be a
(cognitive) expert in a given domain will claim to have such a
fund and set of methods, and will claim to have true answers to
the question(s) under dispute because he has applied his fund
and his methods to the question(s).” For Goldman, someone is an
expert as long as she satisfies two basic properties: (a) she knows a
lot about a given topic; (b) she can apply that extensive knowledge
of that given topic to other situations, so as to rationally predict
their possible outcomes. Goldman’s view of expertise is sound
and has been very influential; however, it is not the only one
available in the literature.

Another account of expertise, one that is perhaps more
relevant for the purpose of this paper, was recently developed
by Quast (5), who argued that the nature and value of expertise
lie in its service-function and social role. According to Quast,
expertise is a social kind that not only requires competences,

relevant knowledge and the capacity to apply this knowledge
and competences to new situations (as in Goldman’s account)
but also inevitably requires and demands a special responsibility
toward society - a deontic dimension, so to speak. Thus, experts
- according to Quast - are people who have knowledge and
competences, which they can apply to new scenarios, but who
also have a specific mission in society. By virtue of this, experts
possess an improved epistemic stance (or greater epistemic
authority) over non-experts and can make informed decisions
and accurate predictions that can increase the welfare of their
communities. Here welfare is understood in the broadest sense of
the term, including both knowledge and the material and social
living conditions of people (e.g., through improved functioning
of political institutions or more inclusive policies).

Yet, what are the specific traits that allow experts to acquire
such an improved epistemic stance? In other words, what are the
markers of expertise and when can we reasonably say that we can
trust someone as an expert? These questions are hard to answer
and probably there isn’t a clear-cut solution to them. However,
we can say that someone can be considered as an expert if she has,
at least, a combination of the following traits: (i) motivation and
focus; (ii) good education; (iii) solid experience in the field; (iv)
significant achievements; (v) excellent reputation among peers;
(vi) a prestigious position; and (vii) no personal interest in the
issue at stake.

In other words, an expert is a person that typically has a high
academic degree (such as a Master’s or PhD) from a reputable
institution and that has significant experience in their own field.
An expert, however, is also a person that has achieved significant
results in her field (e.g., publications in leading journals, prizes,
fellowships, or grants), that is held in high esteem among her
colleagues, and that holds or has held prestigious positions (in
important institutions, for instance). But an expert, in order to be
trusted, also ought to be a disinterested party, meaning that she
must not have any stake in a specific belief. In addition, she must
be motivated and focused (6) in her research and not be willing
to compromise it for immediate rewards. These are the traits
that, jointly taken, can make someone an expert and can warrant
them greater epistemic authority (hence trustworthiness) over
non-experts. But why do people trust experts?

In general, it can be said that there are three orders of reasons
why experts have gained more importance in our lives and in the
public arena. The first reason is that resorting to experts actually
works: it’s a rather successful practice. Average life expectancy got
longer thanks to medicine and its steady progress. Life conditions
have progressively improved, as well. Many life problems have
found a concrete solution, with more goods at people’s disposal,
more free time, and the possibility to travel.

The second reason is that resorting to experts is a way to curb
any potential controversy. Many descriptions of science portray it
as a selection/competition between theories aiming at the “true”
description of reality or as a process of repeated conjectures and
confutations (7); however, the most adequate image is probably
that of the inference to the best explanation (8). The inference to
the best explanation is a socially non-traumatic procedure aimed
at progressively excluding the theories that predict and explain
fewer phenomena than other ones: this leads to provisionally
consider a given theory as the one with the best explicative
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and predictive capacity (9). Still, such theory can be refined,
modified or even replaced by a more informative theory, if one
is found (10).

The third reason for the experts’ crucial role in democratic
governments is rather cultural/intellectual. Resorting to experts
and their (supposedly) objective knowledge means resorting to
rationality — a faculty that, in turn, is elevated to the status of ideal
objective for any evolved community, and as such is able to solve
problems and controversies objectively.

Yet, being an expert and thus possessing an increased
epistemic authority does not automatically warrant credibility
in the eyes of laypeople. In recent years we observed a
tendency to openly distrust experts and their knowledge (notable
case studies involve climate change and Brexit). With respect
to the latter, many foreign leaders and moral authorities
had repeatedly expressed serious concerns about the possible
undesirable consequences of a Brexit. In a similar vein,
the UK academic community (including leading economists)
consistently and overwhelmingly warned the population of the
significant economic costs that leaving the EU would entail
for Britain.

Such warnings were largely dismissed, and the UK left the EU
on January 31st, 20208, As former secretary of state for justice,
Michael Gove put it: “people in this country have had enough of
experts” (11). And this pattern is not only confined to the UK.
In the US, voters explicitly disregarded the opinion of pundits
and in 2016 elected Donald Trump, who, against perhaps 99%
of scientific consensus, denies the reality of climate change (12).
In France, Marine Le Pen - the leader of the National Front
- routinely receives little sympathy from experts but maintains
strong popular support. The same can be said for Viktor Orban
in Hungary, for Geert Wilders in the Netherlands, or for the far-
right coalition that is ruling Poland at the time of writing (13).
Thus, it seems safe to say that everywhere, in recent years, there
has been a widespread tendency among laypeople to devalue
expertise, so that a very great number of people have become
extremely hostile to experts.

Although this is not the focus of our article, it is important
to underline that there are at least two reasons for this tendency
to distrust experts, which nevertheless coexists with the massive
use of experts and their knowledge in many private and public
sectors’. The first reason, linked to the political process, is
that some parties and some leaders support programmes and
reforms that are based in varying proportions on nationalistic,
populist, conservative and religiously inspired ideas (14). All
these orientations tend to reject globalization, open economy and
society, materialism, secularism, hierarchies of knowledge that
exclude citizens from decision-making, progress as a primary
objective, the importance of questioning and verifying one’s deep-
rooted convictions - in short, everything that is or appears to be
the legacy of the scientific method and of the direct or indirect

8https://www.theguardian.com/politics/2015/nov/11/leaving-eu-would-be-a-
disaster-british-universities-warn (accessed April 2020).
https://www.project-syndicate.org/commentary/brexit-voters-ignoring- experts-
by-jean-pisani-ferry-2016-07?barrier=accesspaylog (accessed April 2020).

action of experts'®. Another factor is the systematic exploitation
of emotions and visceral responses (15) as a tool to achieve
consensus on the part of politicians, which causes a further clash
with the method of rational and experimental testing.

The second reason for the criticism of experts, as manifested
for example in the anti-vaccination movement, has a different
character, as it also affects educated and informed shares of
the population in Western democracies (16). This is a fairly
recent phenomenon that seems to find its main explanation
in the spread of social media, ie., in the disintermediation
of knowledge and the erosion of the authority principle (17).
The idea of personal autonomy can also take the form of the
rejection of expert opinion as a claim to one’s own space of self-
determination, even if this implies one’s ignorance with regard to
the subject matter. In this way, we are witnessing, in some areas of
knowledge and in some social contexts, a contestation of the idea
of competence and the division between experts and laypeople.

Everyone, in short, has the right and the possibility to
document themselves and get their own idea, thanks to easily
accessible tools such as Google, and then to spread and defend
their view via social media, which are a completely new and very
powerful means of knowledge creation from an epistemic and
social point of view. There is a claim for equality which, having
spread in many other areas, is also supposed to apply in the field
of knowledge. The feeling of having been deprived of decision-
making power by a small group of competent people with
consolidated and apparently inaccessible knowledge - essentially
a sense of impotence - often provokes a hostile reaction with
respect to the experts’ indications, except when they are perceived
as a standard and non-controversial procedure (take an analgesic
against headaches; buy a fast and powerful computer, etc.) (18).

These two strands of hostility toward experts, while being
differently motivated, are united by the fact that rational
arguments and well-documented evidence tend not to convince
those who support unorthodox positions or contest the scientific
mainstream (19). This type of reaction has been attributed
to evolutionary psychological mechanisms (which favor the
unconscious selection of evidence in favor of one’s own beliefs)
and to group cohesion, which promotes the maintenance of
shared views to strengthen the identity and cooperation of
members, while also fostering further exposure to messages
in support of the accepted ideas in the so-called “echo
chambers” (20).

However, there is evidence that when the subject on which
laypeople and experts disagree directly affects people’s lives, with
varying degrees of threat to which an effective response must
be given, then the persuasive force of established expertise and
knowledge prevails and is used to a much greater extent. The
coronavirus has a short-term direct effect, whereas — for example
- climate change affects people’s lives but not in the immediate
term, so the evidence is dismissed. This is particularly important
in the context of the Covid-19 pandemic (21). Now, a critical
ingredient for successfully addressing pandemics worldwide is

19There is no value judgment in our analysis. We just want to show the areas
of frequent contrast between certain political forces and the proposals made by
experts and scientists.
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public order and civil obedience to protocols. This means that,
for people to respect socially demanding measures (such as
enforced quarantine), they need to be offered reliable and credible
messages from trusted sources of information. So, intentional
disinformation about science is particularly damaging to the
credibility of experts seeking to formulate appropriate health
policies (consider for instance the anti-vaccination movement)
as it inhibits people’s trust in experts’ advice.

In the COVID-19 pandemic, however, we observed -as
discussed above- two stages!!. The first stage was characterized
by concealment of information and institutional disinformation,
which contributed to eroding the general public’s trust in
governments and international institutions (this was largely
in line with the tendency observed in recent years)!'!.
In the second stage, instead, experts voiced concern for
emergency preparedness, protested against budget cuts to
essential domestic and global health programs, and begun
proposing the implementation of public health measures to
help citizens avoid contagion, thereby becoming - once
again - sources of accurate information and of reliable health
policies (22)2.

Due to the seriousness of the pandemic and the concrete threat
to the population, with the exponential increase in the number
of infections and victims observed, most of the population
relied on the authority of experts!®. In a similar vein, nearly
all governments — some out of conviction and therefore more
quickly, others out of necessity shortly afterwards — made use of
technical-scientific committees already active or set up for the
occasion, and delegated to them the identification of the most
suitable public health policies. In some cases, as we shall see,
expert opinions have been divergent or governments have chosen
to rely on experts who were more in tune with their general
approach, agenda, or public health policy. Overall, this delegation
of power and of responsibility to experts has allowed leaders and
governments to lighten their own responsibility toward society.

Having discussed the basis of epistemic authority, we next
look at the role that experts’ recommendations can play in
society. We argue that such recommendations -albeit reputable
and authoritative- shouldn’t be accepted uncritically; rather they
always ought to be discussed thoroughly in the political process,
in the light of the canons of public reason.

CASE STUDIES: EXPERT AUTHORITY AND
NON-NEUTRAL ASSESSMENTS

The epistemic authority of virologists and epidemiologists cannot
only be based on the success of biomedical science, as the latter
is not an exact discipline. Even if the so-called evidence-based
medicine (23) has gained ground, and algorithms are proving to

https://www.thehastingscenter.org/coronavirus-and- the-crisis- of- trust/
(accessed April 2020).

12Cf. https://www.vox.com/2020/2/10/21124881/coronavirus- outbreak-china-li-
wenliang-world-health- organization (accessed April 2020).

3This was also thanks to the interventions of the World Health Organization,
of internationally renowned universities and of websites such as Johns Hopkins,
Centers for Disease Control and Prevention.

be better than humans in certain types of diagnoses (24), it is
still said that medicine is an art, where personal experience and
intuition play a key role, as shown by Dr House in the popular
TV series. This requires the epistemic authority of experts to have
a more solid basis. This basis seems to be scientific naturalism
(25, 26) understood as a conception of reality and knowledge
whose core consists of two crucial ideas or tenets:

- at the ontological level, supernatural elements do not exist,

- at the epistemological level, science (or otherwise empirical,
intersubjectively reproducible and falsifiable research) is the
primary, if not the only source of reliable knowledge.

To consider a famous definition, “[scientific] naturalism is a
species of philosophical monism according to which whatever
exists or happens is natural in the sense of being susceptible of
explanation thorough methods (...) paradigmatically exemplified
by the natural sciences” [(27), p. 448]. And these methods
and explanations are or should be, strictly empirical. As a
consequence, scientific naturalism also implies that “scientific
inquiry is, in principle, our only genuine source of knowing
or understanding. All other alleged forms of knowledge (e.g., a
priori knowledge) or understanding are either illegitimate or are
reducible in principle to scientific knowing or understanding”
[(28), p. 4].

Now, on the one hand, there seems to be a growing appeal
to the epistemic authority of experts (in line with the reasons
presented above); on the other hand, however, in the public
process scientific naturalism often ends up clashing with religious
and various other moral and cultural values. In fact, the
phenomena that are still to be explained in a scientific, shared
and non-controversial way include central aspects of the human
world, which are defined by their inherently normative and
axiological nature. So, normativity potentially stands as one of
the main obstacles to scientific naturalism and its claims of
naturalization, as many of our decisions are based on criteria
other than purely scientific ones, while being neither irrational
nor unreasonable. Normativity constrains our thinking and our
actions, in the sense that it presupposes that there are things we
should think or do as well as assessments we should give (even
if, often, we think or do something else). This fact has great
importance for politics, where it takes the form of regulatory
decisions made according to majority-based procedures.

In other words, science isn’t in the business of answering
moral questions: rather, its findings can be used to inform
answers to moral questions (Lavazza and Farina, under review).
But since moral questions are irreducibly normative, and since
science (according to naturalists) is irreducibly non-normative,
there is no chance that science can discover all truths (provided
there are any normative truths). In this sense the choices
suggested or directly made by experts should be mostly neutral.
And if they are not, they should be justified not only by
the epistemic authority of their holders but also by acceptable
public reasons expressed in the political process. Ideally, in the
public arena different comprehensive visions are compared and
everyone can understand and accept the proposed arguments
without one’s (epistemic) authority being an element of relevance
in the discussion. The latter, however, must remain within the
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canons of procedural rationality — something that is not always
easy to define but which we can all intuitively understand (29, 30).

However, in some cases experts’ assessments are not neutral
in the sense explained above. Two examples that occurred during
the Covid-19 pandemic in Britain and in the United States may
be used as good illustrations of this point.

The British Case of Herd Immunity

At the beginning of the COVID-19 pandemic, Prime Minister
Boris Johnson was very skeptical about the possibility of an
epidemic taking place on a large scale in Britain. For this reason,
Johnson opposed the implementation of draconian measures
of prevention, such as the suspension of activities already
implemented or the banning of large meetings or international
travels, both for economic reasons and for idealistic reasons,
mostly political considerations (involving -for instance- respect
for citizens' rights). However, some experts also supported
Johnson’s position with scientific motivations, including the
Chief Scientific Adviser to the Government, Patrick John
Thompson Vallance, and the UK government’s chief medical
adviser, Chris Whitty'4. Whitty and Vallance initially endorsed
the governments prudent strategy to fight coronavirus, based
on the Contain-Delay-Mitigate-Research (31): as a result, those
who had symptoms were not tested, contrary to WHO’s
suggestion, and the government enforced at a societal level
neither quarantine nor isolation. Vallance explained that Britain
needed to acquire “herd immunity;” that is, at least 60% of
Britons needed to contract Covid-19 in order to develop effective
antibodies and no longer transmit the disease since SARS-CoV-2
occurs seasonally.

This health strategy is based on the utilization of an established
scientific fact, “herd immunity,” which is achieved when a certain
proportion of the population develops antibodies to a certain
infectious disease, either in order to stop the infection or keep
it below a minimum threshold (32). Usually, herd immunity
is achieved with the spread of a specific vaccine, as happened
for example in the case of measles (33)'°. Unlike the restrictive
measures adopted in other European countries, the experts
advising Johnson’s government argued that such a strategy ought
to be implemented to protect the elderly and the more fragile
in the long term. This health policy, however, was immediately
criticized by part of the scientific community and by the public
as well. For some, Vallance’s theory represented a huge risk that
could have caused the deaths of hundreds of thousands of British
people'®. There are 67 million Britons, so 60% means about 40
million. With a lethality rate of 1% (this is a very conservative
estimate), the approach suggested by Johnson could have easily
resulted in about 400,000 deaths. And the British health care

4Ct. https://www.theguardian.com/world/2020/mar/03/uk- government-
coronavirus- plans-strip- fire-and- police- to- essentials- Covid-19. As of March 13,
2020, Great Britain was the only one among the main Western countries not
to have closed schools and suspended sporting events, and it was also the only
one not to have taken any measures involving restriction of travels, restriction
of mass gatherings and domestic lockdown, https://twitter.com/lewis_goodall/
status/1238242156365721609/photo/1. (accessed April 2020).
Bhttps://www.bbc.com/news/uk- 51865915 (accessed April 2020).

16CF https://www.bbc.com/news/uk-51857856 (accessed April 2020).

system could have been put under extreme pressure, with a very
high number of patients admitted to intensive care for acute
respiratory problems.

A working paper by the Imperial College Covid-19 Response
Team (34) published on March 16, 2020, predicted Covid-19
deaths in the U.K. based on a range of policies and a range
of reproduction numbers. In their worst-case scenario, which
assumed a reproduction number of 2.6 and the (unlikely) absence
of any control measures or spontaneous changes in individual
behavior, researchers estimated 550,000 deaths. The day after
the release of the report the government changed its strategy
by announcing more drastic measures to prevent the contagion
from spreading: school closures throughout the country and the
restriction of many other activities up to the general lockdown,
with the justification that scientific data had changed.

Richard Horton, the editor-in-chief of the medical journal The
Lancet, commented that the attitude of the government and its
medical and scientific advisors was incomprehensible (31), as was
the decision to change strategy only after the Imperial college
paper was released. In his view, the scientific data were the same
since January and nothing had changed: in his opinion, what
had happened in China and what was happening in Italy was
clear enough. A journalistic inquiry conducted by the Reuters
found that “the scientific committees that advised Johnson didn’t
study, until mid-March, the option of the kind of stringent
lockdown adopted early on in China [...]'7. Britons, many
of them assumed, simply wouldn’t accept such restrictions.”
According to the investigation, “as they watched China impose its
lockdown, the British scientists assumed that such drastic actions
would never be acceptable in a democracy like the UK. Among
those modeling the outbreak, such stringent countermeasures
were not, at first, examined!®.” In the light of this reconstruction,
the Imperial College’s report did not contain figures other than
those which should have been already assessed and understood
by government’s experts but simply made them public without
political mediation®.

At the time of writing, facts are too recent to have sufficient
sources and evidence to reconstruct the causes of the decisions
by the British Government. Our discussion is only intended to
highlight how the intervention of experts in health policymaking
can have a huge impact that goes beyond the simple application
of knowledge and expertise to the given situation in order
to make predictions or suggest the best means of achieving
certain ends. In the same paper mentioned above, Ferguson et
al. (34) acknowledged that “the social and economic effects of
the measures which are needed to achieve this policy goal [of
suppressing the epidemic] will be profound.” But researchers
expressly did not “consider the ethical or economic implications”
of choosing an aggressive “suppression” strategy rather than
milder measures aimed at “mitigation.”

https://www.theguardian.com/commentisfree/2020/mar/18/coronavirus-uk-
expert-advice-wrong (accessed April 2020).
Bhttps://it.reuters.com/article/healthcareSector/idUKL4N2BV3CA
April 2020).
https://www.reuters.com/article/us-health-coronavirus-britain-path- speci/
special-report-johnson-listened- to- his- scientists-about- coronavirus- but- they-
were-slow-to-sound- the-alarm-idUSKBN21P1VF (accessed April 2020).
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As former Uk minister Rory Stewart rightly pointed out before
the country took more restrictive measures: “Britain is trying to
follow a theory of herd immunity. In other words, they believe it’s
impossible to get on top of this disease, and therefore you have
to ultimately let it run through the population. That is a very,
very big choice. It's not a scientific choice, its fundamentally a
political choice.” Stewart added that he thought the government
had made the wrong judgement by not being transparent and said
that “when the public understands that implicit in this argument
is that they would rather that people died earlier to prevent more
people dying later, the public will be very troubled.”

Our goal in this article is not to assess the scientific soundness
of the herd immunity hypothesis. On the one hand, “there is
very little evidence to support the hypothesis that herd immunity
would work in this case — we are dealing with a very new
virus and most evidence on herd immunity comes from the
context of vaccination?®. [And], even if there were a chance
that herd immunity would work as a strategy, the timing of it
would have to be perfect for it to work, which seems extremely
unlikely given the lack of evidence” (35). On the other hand,
it cannot yet be ruled out at the time of writing that the virus
might have already infected a significant proportion of the British
population, as claimed by a study conducted by a group of
researchers led by Sunetra Gupta (36). According to preliminary
data, <1 in a thousand of those infected with SARS-CoV-2 will
develop symptoms requiring hospitalization. Most individuals
develop very mild symptoms or no symptoms at all. Moreover,
it is well-documented how difficult it is to make reliable and
realistic predictions about the development of an epidemic due
to an unknown pathogen and to implement the most effective
containment strategies [see (37)].

What we want to emphasize here is that public health policies
can have more or less solid scientific foundations but still have
consequences that are not included within the scope of purely
medical decisions. In other words, the epistemic authority of
experts -in our view- is not enough to justify the implementation
of a rather political decision, such as that of herd immunity when
it includes all its societal consequences. In this sense, we agree
with the arguments presented by Ienca and Shaw (35): “Aiming
for herd immunity involves a conscious policy decision to let
perhaps half a million people die - mainly people over age 70
who are much more likely to require intensive care beds and
to die of the virus (the same group discriminated against in
Italian guidelines on rationing intensive care provision). [And]
if this were a clustered clinical trial, no ethics committee on the
planet would approve a design with such weak evidence and such
high risks.”

But the key point is that these decisions must have a
justification that is not only epistemic, based on the knowledge
that is methodologically (scientific naturalism) and empirically
(observation and experiments) grounded. If the aim is to
combat an epidemic with a strategy that voluntarily exposes a
large number of people to contagion, then this health policy
incorporates values [such as those of a utilitarian approach

Lhttps://fortune.com/2020/03/14/coronavirus-uk-cases- herd-immunity- Covid-
19/ (accessed April 2020).

(38) that privileges the maximization of the overall good, even
at the price of the suffering of some] that simply cannot be
presumed to be imposed on a modern pluralist society. In these
cases, just like political parties, religious groups or opinion
movements, experts must be able to articulate their proposals
in terms of reasons that are accessible to all, so that every
citizen has the opportunity to evaluate and adhere to them or
to reject them in the usual deliberative process carried out in
the public arena in accord to the shared procedural political
values (29).

For example, the well-being of the majority cannot be
preferred over the absolute value of every human life, based on
the extrinsic authority of the person proposing one position or
another. In this sense, experts with epistemic authority are not
per-se more entitled than others to defend a certain value or
a moral principle, contrary to what happens when a technical
solution has to be chosen.

This means that not even approaches opposed to the British
one, such as the extremely restrictive health policy adopted
by countries like Italy, China, or Kazakhstan, are in principle
immune from the abovesaid considerations. Excessive caution in
countering a potential threat can, in fact, exploit the epistemic
authority of experts to introduce measures that violate civil
liberties and rights or severely restrict the ability to exercise
private business. Also, in this case, the justification for similar
measures should not only be the purely technical type typically
provided by medical experts. In fact, such decisions can be
countered by changing empirical data, and therefore value
considerations must also be taken into account and framed in the
political landscape according to the canons of public reason.

The US Case of the Exclusion of Disabled People
From Care

When the Covid-19 crisis in Italy worsened (beginning of March
2020), the Italian Society of Anesthesia, Analgesia, Resuscitation
and Intensive Care (SIAARTI) predicted an increase in cases
of acute respiratory insufficiency (requiring hospitalization in
the Intensive Care Unit) of such magnitude as to cause a
strong imbalance between the population’s clinical needs and
the effective availability of intensive resources. Faced with this
scenario, it was believed that it might be necessary to adopt
“criteria for access to intensive care, “not only in strictly
clinical appropriateness and proportionality of care but also
in distributive justice and appropriate allocation of limited
healthcare resources®!.”

In a scenario akin to “disaster medicine,” for which there
are many concrete indications for doctors and nurses involved
in difficult choices, SIAARTI proposed some “clinical ethics
recommendations for the allocation of intensive care treatments,
in exceptional, resource-limited circumstances.” These included
“an extension of the principle of proportionality of care,
allocation in a context of a serious shortage of healthcare
resources,” and the “aim at guaranteeing intensive treatments to

2L http://www.siaarti.it/Site Assets/News/COVID19%20-%20documenti
%20SIAARTI/SIAARTI%20-%20Covid-19%20-%20Clinical%20Ethics
9%20Reccomendations.pdf (accessed April 2020).
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patients with greater chances of therapeutic success.” Therefore,
it was a matter of favoring the “greatest life expectancy.” The
need for intensive care must be integrated with other elements
of “clinical suitability;,” thus including the type and severity of
the disease, the presence of comorbidities, the impairment of
other organs and systems, and their reversibility. This means not
necessarily having to follow a criterion for access to intensive
care like “first come, first served.” It is implicit — underlines the
document - that the application of rationing criteria is justifiable
only after all the actors involved have made all possible efforts to
increase the availability of resources and after every possibility
of transferring patients to centers with greater availability of
resources has been evaluated?2.

This type of guidelines, where choices are left to experts
in the field, may generate an understandable debate, but they
fall within the competence of medical managers and do not
give rise to specific disagreements because, in the face of the
objective temporary impossibility of treating all patients in the
best possible way, certain criteria simply must be followed. And
the criteria proposed by STAATRI, like similar criteria proposed
in other countries, are recognized as reasonable and supported
by the specialist knowledge of experts, who are the most qualified
to make these choices, although there is always room for dissent
and difference of opinion.

A different case is what happened in some US states, where
some criteria have been either reconsidered or set from scratch in
the face of the Covid-19 emergency. For example, at the end of
March 2020, people with spinal muscular atrophy were excluded
from intensive care in Tennessee. In Minnesota, cirrhosis of the
liver, lung disease and heart failure were considered as diseases
that had priority over Covid-19. In Michigan, precedence
was given to workers employed in essential services. And in
Washington State, New York State, Alabama, Tennessee, Utah,
Minnesota, Colorado, and Oregon, doctors were required to
assess the general physical and intellectual ability of patients with
Covid-19 before intervening with resuscitation procedures.

Different approaches emerged in the strategies prepared or
revised by local experts, with a common trend. Of the 36 or
so states that made their criteria known, a dozen also listed
considerations with respect to the intellectual capacity of patients,
and others indicated precise conditions that could lead to a
lesser recognition of disabled people’s rights to care as opposed
to other patients®>. In the Alabama guidelines, for instance,
it is claimed that “persons with severe intellectual disability,
advanced dementia or severe traumatic brain injury may be poor
candidates for ventilator support;” and that “persons with severe
or profound intellectual disability, moderate to severe dementia,
or catastrophic neurological complications such as persistent
vegetative state are unlikely candidates for ventilator support?*.”

These rules and the reference to “cognitive abilities” in
the guidelines of Washington state or to “severe neurological

2Ibidem.

Bhttps://www.nytimes.com/2020/03/31/us/coronavirus- covid- triage- rationing-
ventilators.html (accessed April 2020).
Z4https://int.nyt.com/data/documenthelper/6846-alabama-triage- guidelines/
02cb4c58460e57¢a9f05/optimized/full. pdf#page=1 (accessed April 2020).

disorders” in those of Maryland and Pennsylvania have aroused
the protests of the associations for the defense of disabled people.
Disability Rights Washington, Self-Advocates in Leadership and
The Arc of the United States have sued the State of Washington
to prevent the enactment of the criteria for access to life-saving
care for Covid-19%°. And other organizations have appealed
to the federal government to impose on local authorities and
hospitals the principle that disabled people are entitled to the
same treatment as all other Covid-19 patients®.

Disabled people’s associations have addressed the leaders of
the Senate, and some MPs have written to the Department of
Health and Justice inviting them to provide clear guidance to
protect people with disabilities?®. In the US, in fact, civil rights
laws prohibit discrimination on the basis of race, color, national
origin, disability, age, and sex. Subsequently, Alabama had to
revoke its plan to deny ventilators to patients with cognitive
disabilities in the event of a shortage of them?’. In fact, the
HHS Office for Civil Rights has determined that the plan violated
federal civil rights laws.

The guidelines of individual states may reflect the positions
of health experts alone or also the political orientations of
legislators?®. However, the examples given so far point to
situations where proposals or decisions made by experts — based
on their technical expertise and presumably in good faith, i.e.,
without explicit cultural, ideological, political or religious views
or biases being at play — cannot be justified simply by their
epistemic authority (i.e., based on the fact that experts know more
than laypeople, are more effective in a particular circumstance
and ground their views on scientific naturalism, which is the
most reliable epistemic theory). The possible use of the disability
criterion to put people with disabilities at the bottom of the list of
those who can access intensive care, as shown by the reactions
provoked in the United States, must be publicly justified with
reference to reasons that can convince the bearers of general
values and interests within society.

It is certainly necessary to decide who should be assigned
a ventilator in the ICU when there are more patients than
devices available. And it does not seem sensible to choose
by fate or according to the extemporary judgment of the
clinicians. Now, reasonable general criteria such as those
exposed in the document of the Italian Society of Resuscitators
can be shared and accepted on the basis of the epistemic
authority of the experts. Criteria that are more controversial
or that may conflict with widespread beliefs and rules (e.g.,
equal rights and opportunities for people with disabilities)
ought instead to be proposed and argued for on the basis

Lhttps://dredf.org/the-illegality- of-medical- rationing- on- the-basis- of-
disability/ (accessed April 2020).
26https://www.propublica.org/article/people-with-intellectual- disabilities- may-
be-denied-lifesaving- care- under-these- plans-as-coronavirus-spreads  (accessed
April 2020).

2 https://www.aapd.com/wp- content/uploads/2020/03/Covid- 19- Response-
Package.pdf (accessed April 2020); https://www.disabilityscoop.com/2020/03/30/
trump-administration-says- disability- no- reason-to-deny- Covid- 19- care/28065/
(accessed April 2020).

Bhttps://gizmodo.com/alabama- disavows- plan-to- deny- ventilators-to- Covid-
19-p-1842770059 (accessed April 2020).
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of reasons that do not only refer to established biomedical
knowledge but also meet the requirements of procedural
political discussions bound to assumptions that all citizens might
reasonably share.

Having discussed these two case studies, we are now able
to draw an intermediate conclusion. It appears that the role
of experts is crucial in fighting an unknown pandemic as
political choices can be extremely slow and ineffective. Scientists’
suggestions may be unpopular and go against shared beliefs
and contingent interests but are in most cases based on specific
expertise that other citizens do not have. Involving experts,
even preventively, can be the best strategy for legislators and
decision-makers who want to defend their society from the
threat of an unknown virus. In this sense, cultural and social
trends aimed at devaluing the authority and role of experts in
society must be countered. However, it is advisable that experts’
recommendations are always discussed through the prism of
public reason. We analyse this point at length in the next section
of this paper.

DISCUSSION: WHAT WE CAN LEARN
FROM THE RESPONSES TO THE
PANDEMIC

As we have seen above, the action of experts and scientists is not
always as technical and neutral as it is supposed to be (39, 40).
Experts’ recommendations have sometimes strong axiological
implications, involving very different treatment decisions and
different sets of cultural, moral, or religious values. In such
cases, experts should justify their recommendations (which
effectively become obligations) by the canons of public reason
within the political process. In fact, when values come into
play it is no longer just a matter of finding the “best technical
solution,” but also of making discretionary choices that affect
citizens and that cannot be imposed solely on the basis of
epistemic authority.

An example of technical recommendations that end up having
a major effect on the balance of principles and rights within a
liberal democracy is the tracking of people infected by Covid-
19 and of those who have come in contact with them. Indeed,
an effective measure to curb the epidemic seems to be to follow
(and reconstruct) the real-time movements of all those who are
positive and those who have been in contact with them. It is
thus possible to quickly circumscribe an outbreak and prevent it
from spreading because even coronavirus-negative people would
know immediately which people and areas to avoid. This makes
it possible both to intervene clinically in a targeted and more
effective way and to act in an epidemiologically efficient way,
avoiding the damaging effects of lockdown on citizens and
economic activities®.

This method, thanks to today’s technological knowledge,
infrastructure and dissemination of individual devices, seems
quite simple to implement and indeed it is being implemented

2https://www.theverge.com/2020/4/10/21216484/google-apple- coronavirus-
contract-tracing-bluetooth-location- tracking- data-app (accessed April 2020).

(in countries like South Korea, for instance). It is enough
to activate the GPS of each smartphone and thanks to a
specific app, with the help of telephone operators, follow all
the movements of the subjects “of interest” - for example,
as mentioned, the person who tested positive and all those
who are close to them, in order to isolate, as far as possible,
the vectors of contagion®?. Alerts to all those who are in the
outer circle around the area subject to preventive “closure”
make it -in principle- possible to stop the chain of virus
transmission. Tests are not only carried out on symptomatic
patients but also on a sample basis according to a specially
designed statistical programme.

Now, let’s suppose that this system is scientifically grounded
and proves to be truly better than lockdown in terms of
costs and benefits because it reduces overcrowding in intensive
care units and is less expensive in terms of effects on
the GDP. It could also be more advantageous in terms of
individual rights, given that general confinement in one’s
own home drastically restricts the fundamental rights of
movement and assembly (like a prison sentence, in many
respects). However, on the one hand, digital tracking “only”
nullifies the right to privacy (provided that the system is
mandatory, but optional compliance also poses problems of
social pressure and possible discrimination against dissidents).
On the other hand, though, the risk of using the monitoring
strategy is that something that is acceptable in principle
may then become an unacceptable constant danger for
all citizens.

In fact, when the lockdown ends, everyone can go back to
their own activities and the negative effects of various kinds
can be dissipated within a relatively short period of time.
Once the tracking system is implemented, however, not only is
the data acquired during the epidemic stored forever, but the
entire tracking system becomes available for new uses. Also, it
should be noted that the psychological or moral resistance to
the implementation of full-scale tracking that the majority of
people may have before the implementation of such measure
during the pandemic may well be weakened after its actual
implementation when the pandemic its over (this is because
people get used to it and may slowly forget about it). This opens
to the possibility of a large swathe of people being tracked and
almost automatically accepting more restrictions on their rights,
which is quite problematic. So, the vulnus inflicted on the right to
privacy can subsequently be transformed into a powerful mean to
control citizens and to give authorities immense, unchecked, and
unbalanced power.

In this sense, following Ienca and Vayena (41), we suggest
that experts should propose recommendations that are: “(i)
proportional to the seriousness of the public-health threat,
(ii) limited to what is necessary to achieve a specific public-
health objective, and (iii) scientifically justified.” In the case of
personal tracking in order to reduce SARS-CoV-2 infections,
an efficient technical solution may imply, as an unintended
but foreseeable effect, a temporary or even prolonged shift

3Ohttps://techcrunch.com/2020/04/10/apple-and-google-are-launching-a-joint-
covid-19-tracing-tool/ (accessed April 2020).
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in the political balance. This type of expert recommendation,
while technically flawless, is not neutral for individuals and
for society and should, therefore, be proposed and evaluated
according to procedures that do not merely establish the
epistemic authority of the advocates and the recommendation’s
adherence to scientific criteria. The values at stake are different
and conflicting - the right to health, the right to privacy,
political freedom - and the prevalence of one or the other
should be entrusted to an assessment typical of decisions made
in the political process with the participation of all citizens,
usually in the forms of representative democracy. And just as
we should never give up the contribution of experts, so the
state of emergency and the limited time available to make
an effective decision should never prevent such an assessment
when axiological aspects that go beyond epistemic authority are
at stake.

CONCLUSION

In the 2020 Covid-19 pandemic, medical experts (virologists,
epidemiologists, public health scholars and statisticians alike)
have become instrumental in suggesting policies to counteract
the spread of coronavirus. Given the dangerousness and the
extent of the contagion, almost no one has questioned the
suggestions that these experts have advised policymakers to
implement. Quite often the latter explicitly sought experts’
advice and justified unpopular measures (e.g., restricting people’s
freedom of movement) by referring to the epistemic authority
attributed to experts.

In this paper, we analyzed the basis of this epistemic authority
and the reasons why in this case it has not been challenged,
contrary to the widespread tendency to devalue expertise that
has been observed in recent years. In addition, in relation to
the fact that experts’ recommendations are generally technical
and supposedly neutral, we noted that in the COVID-19 crisis
different experts have suggested different public health policies.
We considered the British case of herd immunity and the US
case of the exclusion of disabled people from medical care. In
those cases, decisions had strong axiological implications, deeply
affecting people in very sensitive domains.

Based on our theoretical and empirical analysis, we argued
that experts should justify their recommendations - which
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effectively become obligations-by the canons of public reason
within the political process because when values are involved it
is no longer just a matter of finding the “best technical solution,”
but also of making discretionary choices that affect citizens
and that cannot be imposed solely on the basis of epistemic
authority. Epistemic authority may justify recommendations in
strictly technical matters, but some decisions which are not
only technical but also normative must have a shared political,
cultural, and perhaps even ethical justification. We scrutinized
the political and moral aspects involved the political process, in
which every citizen exercising their reasonableness within the
framework of liberal procedures has the right to speak and to
assert their reasons. The public reason consists of the forms of
evidence and argument used in making decisions accountable
to citizens by the state and to fellow citizens by other citizens.
This implies the construction of “civic epistemologies” with
which to evaluate procedures and decisions concerning new
aspects of the application of scientific knowledge to people’
lives (42).

We thus agree with Kearnes et al. (43) when they say that
expert judgements don’t exist in a vacuum. They arise from
specific social and political contexts. To understand them, we,
therefore, need to acknowledge the tacit assumptions embedded
within expert knowledge claims, especially assumptions
concerning how publics respond to expert advice.

In this vein, the lesson we can learn from the Covid-19
pandemic is two fold. The first idea is that the epistemic authority
of experts in biomedical disciplines is fundamental and should
be given priority by political authorities®'. The second idea is
that not all expert recommendations need to be automatically
implemented, as some recommendations include axiological and
regulatory elements that should be justified in the political
process, not only epistemically but also normatively. In those
cases, the decision-making process should, therefore, be civil,
participatory in character, and perhaps even political, without
giving up the criteria of competence and rationality.
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How the Media Places Responsibility
for the COVID-19 Pandemic—An
Australian Media Analysis

Trevor Thomas, Annabelle Wilson, Emma Tonkin, Emma R. Miller and Paul R. Ward*

College of Medicine and Public Health, Flinders University, Adelaide, SA, Australia

Global pandemics are likely to increase in frequency and severity, and media
communication of key messages represents an important mediator of the behavior
of individuals in response to public health countermeasures. Where the media places
responsibility during a pandemic is therefore important to study as blame is commonly
used as a tool to influence public behavior but can also lead to the subjective persecution
of groups. The aim of this paper is to investigate where the media places responsibility
for COVID-19 in Australia. Specifically, we identify the key themes and frames that are
present and observe how they changed over the course of the COVID-19 pandemic in
relation to government actions and progression of the pandemic. Understanding media
representations of the COVID-19 pandemic will provide insights into ways in which
responsibility is framed in relation to health action. Newspaper articles from the Australian
and the Sydney Morning Herald were sampled between January 20 and March 31 2020
on every second Monday. Factiva was used to identify and download newspaper articles
using the following search criteria: “COVID-19” OR coronavirus OR “Wuhan virus” OR
“corona virus” OR “Hebei virus” OR “wet market” OR (Wuhan AND virus) OR (market
AND Wuhan and virus) or (China AND Virus) or (Novel AND Virus). Articles were imported
into Nvivo and thematic and framing analyses were used. The results show that framing
of the pandemic was largely based on societal issues with the theme of economic
disruption prevalent throughout the study time period. Moral evaluations of the pandemic
were infrequent initially but increased co-incident with the first signs of “flattening of the
curve.” Explicit examples of blame were very rare but were commonly implied based on
the causal origin of the virus. The Australian printed media were slow to report on the
COVID-19 pandemic, in addition they were reluctant to apportion blame until the end of
the study period, after confirmed case rates had begun to slow. This is interpreted as
being due to an evaluation of the pandemic risks as low by the media and therefore the
tools of othering and blame were not used until after the study period when the actual
risks had begun to abate, more consistent with an inquiry than a mediating mechanism.

Keywords: media analysis, responsibility, COVID-19, framing analysis, thematic analysis, blame
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INTRODUCTION

With global confirmed cases approaching 13.1 million and
confirmed deaths approaching 574,000 (at July 2020) (1) the
COVID-19 (SARS-CoV-2) pandemic of 2019-2020 represents
the largest public health emergency since the Spanish flu of
1918 (2).

In Australia, newspaper and television information campaigns
have been announced by the Prime Minister as a source of
information for the public during the evolving COVID-19
pandemic (3). Through these various forms of media, the public
health and economic response to the pandemic in Australia
has been swift and advised by public health officials and
epidemiologists (3). This was demonstrated by the activation of a
COVID-19 emergency response plan by the federal government
on 27 February 2020 (4) a pandemic preparedness response plan
released in advance of the World Health Organization (WHO),
which announced a COVID-19 public health emergency
on 30 January 2020 (5) with an escalation to “pandemic”
characterization on 11 March 2020 (6). To date, extensive
public health guidelines, mandated by the Australian federal
government, have been announced to limit person-to-person
transmission within the public. Guidelines have been based
on numerical modeling and the pathogenesis of the disease.
Modeling has demonstrated that without 80-90% compliance
by the public the pandemic could not have been controlled and
that the early intervention by the federal government has meant
that, to date, Australia has largely avoided the high mortality
rates associated with the exponential rise of cases of COVID-19
relative to many other first-world nations such as the US, UK,
and Italy (7, 8).

Reviews into biosafety suggest that epidemics not-unlike
COVID-19 are likely to increase in frequency and become more
harmful due to globalization and an increase in human-animal
contact (9). Therefore, the media’s timing and reporting of
accurate statistics and advice represents an important topic for
discussion with respect to public health emergencies. Previous
work discussing mistrust of the media to provide accurate
information to the public has shown the material effect of poor
perception of the media and therefore poor public response to
crises (10, 11).

Previous epidemics, such as Avian Flu and other threats of
pandemic influenza, have led researchers to explore the media-
driven messages portrayed to the public through newspapers

(12-16). These examples serve to highlight the importance of
media messaging, as the implications for non-compliance can
have dire effects on public health. The ability to deduce personal
risk and therefore compliance with government mandated
guidelines is associated with trust of the media. Therefore, how
the media portray health crises is an important influence not only
on public behavior (17) but also on the long-term repercussions
for health (18).

The framing of responsibility during health crises is known
as a sense-making and coping mechanism for individuals, but
which can also lead to stigmatization of an affected group
(19). Therefore, the role of the media and how they frame
responsibility (e.g., on individuals and/or institutions for their
various roles and responsibilities) for a health crisis represents
an important component of messaging to the public. By placing
responsibility for a health crisis, such as a pandemic, the media
are also able to mediate public behavior to panic by inducing a
sense of otherness which has the effect of allaying fears by framing
them as distant (20).

This study evaluates how two high readership and broad
demographic newspaper media outlets frame responsibility for
COVID-19. The study applied a qualitative approach to both
framing and thematic analysis to the initial 11 weeks following
the first publications of the COVID-19 pandemic by the two
newspapers, the Australian and the Sydney Morning Herald. This
study contributes to the limited literature on how the media have
responded to the COVID-19 pandemic and was completed in
response to calls for how the media portrays COVID-19 (18).

METHODS
Scoping the Dataset

Newspapers selected for the media analysis were limited
to Australian print media that were accessible through the
electronic database Factiva. When planning the study, multiple
newspapers were considered for inclusion in the media analysis
(Search 1—Table 1). However, given the exceptionally high
article numbers (n = 8,536) related to the search terms
used to scope the dataset (Table2), two newspapers were
ultimately chosen to limit the sample size, The Australian
(AUS) and the Sydney Morning Herald (SMH) (Search 2—
Table 1). The rationale for selection of these two newspapers
were that they offer high readership ADDIN EN.CITE (21,
22), have traditionally diverse political orientations (23, 24)

TABLE 1 | Search method summary.

Article number

Newspapers Time period
Search 1 The Australian, The Advertiser, Sydney

Morning Herald, The Age, Australian

Financial Review
Search 2 The Australian, Sydney Morning Herald
Search 3 The Australian, Sydney Morning Herald

Final Dataset The Australian, Sydney Morning Herald

1 October 2019 to 31 March 2020 (past 6 months)

1 October 2019 to 31 March 2020 (past 6 months)
20 January to 31 March 2020

20 January 2020 to 31 March 2020
Every second Monday starting 20 January 2020
ending 30 March (6 days over 11 weeks)

n = 8,536 articles total

n = 3,878 articles total
n = 3,868 articles total

n = 313 articles total
(n = 171 The Australian; n = 142 Sydney
Morning Herald)
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and diverse readership demographics (25). Articles in both
newspapers were limited to those that were printed, with
the following excluded: online publications, blogs and audio
and visual media. Printed newspapers are associated with
higher credibility than their online counterparts (26, 27). Given
the importance of credibility in the media related to past
pandemics (10), we selected print media as the preferred media
medium (10, 28, 29).

Search Terms

The search terms used for the study aimed to capture all
articles available within the respective newspapers as related to
the emerging COVID-19 pandemic and time period thereafter.
Search terms were selected based on the changing nomenclature
of the SARS-CoV-2 virus and its assumed epidemiological
provenance (Table 2).

TABLE 2 | Search terms used to acquire article database.

Time Period
The selection of a time period for this study was based on the
emergence of COVID-19 around late-November 2019 ADDIN
EN.CITE (30, 31), until 31 March 2020 (date of commencement
of this study) (see Figurel). To manage the large number
of articles while retaining an accurate representation of the
publications, articles published fortnightly on a Monday were
selected for inclusion. Mondays were selected as they generally
represented the start dates of many government reforms.
Additionally, Mondays typically (but not always) followed
the major announcements by the Australian federal and state
governments related to COVID-19 status updates and associated
guidelines. This selection was informed by the view that
coverage of public health emergencies is highly event based with
publication frequency reflecting case numbers and government
action (32). The rationale for the fortnightly selection component
was based on reducing the number of articles for analysis from
n = 670 every Monday to n = 313 every second Monday given
timing constraints.

The included articles were copied from Factiva to Microsoft
Word, split into individual articles, arranged by date and

Search “COVID-19” OR coronavirus OR “Wuhan virus” OR “corona virus” atel d dine to their N d ord "
terms OR “Hebei Virus” OR “wet market” OR (Wuhan AND virus) OR apprpr r%a cly hamed according fo their Newspaper 'an or er' 0
(market AND Wuhan AND virus) or (China AND virus) or (novel publication (e.g., AUS001, AUS002) before uploading to Nvivo
AND virus) 12 (QSR International, Doncaster) for analysis. Articles were
excluded if their content only made passing or no reference
Search Limited to “Australia” to COVID-19.
region
The Australian and SMH (Print) - COVID-19 Cases and Publication
Frequency by Day/Date
200 - 500
20 January 2020 to 31 March 2020
180 - 450
vy 160 - 400
= %]
(@) <<
= 140 - 350 O
< )}
&) i
= 120 300 A
2 3
& 100 - 250 O
@) [N
= 80 - 200 O
5 | 2
S 60 I - 150 @
Z 40 | | b 100 2
20 | I | I ] ’ I . 50
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FIGURE 1 | Publication and COVID-19 frequency per day for the study time period.
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Analysis

To explore how the media place responsibility for COVID-19
we took an inductive thematic and framing analysis approach
to media analysis as previously used by Foley et al. (33)
This consisted of the hand-coding of separate thematic and
framing analysis. Hand-coding as opposed to computer aided
searches for characteristic search terms was selected as it allows
for the comprehension of the sample articles beyond literal
definitions (34).

Thematic analysis is a commonly used qualitative data analysis
technique that seeks to identify common themes, ideas, and
patterns within a given dataset (35). The technique was selected
as it offers flexibility in application to an inductive approach
to data analysis and its previous use in media analyses (34,
36, 37). Qualitative framing analysis is also commonly used in
media analysis given its usefulness as a heuristic tool (33, 38).
To complete the thematic analysis, author TT began thematic
analysis of the articles chronologically starting with articles from
the SMH followed by The Australian. Initially a selection of
articles was read and major themes were noted to familiarize
the author with the content. Axial and selective hand coding
of the data followed in the NVivo software package to develop
initial coding structures which were reviewed by Authors AW,
ET, EM, and PW. This early stage coding later developed
into more complex aggregations of nodes that were defined
by their similarity. For example, nodes associated with the
economic impact of COVID-19 that were loosely distributed
within the coding “tree” were grouped under more definitive
categories including “Disruption/Economic/Financial market” or
“Education.” During thematic analysis, Author TT frequently
presented and discussed observations, methods and updates of
the analysis with Authors AW, ET, PW, and EM.

As outlined by Foley et al. (33, 39) we applied a
framing analysis approach adapted from Entman (40), which
was adapted by Matthes and Kohring (41). This framing
analysis method defines the Social, Medical and Behavioral
frames as each being made of four frame components
Causal Attribution, Moral Evaluation, Problem Definition, and
Treatment Recommendation. These frame components form
logical divisions within each frame into which data can
be appropriately coded or categorized (see Tables 4-6). As
outlined by Foley et al., the framing analysis followed thematic
analysis (39). However, unlike Foley et al., this was undertaken
immediately after completion of every ten thematic analyses.
The decision to change the methodology was driven by timing
constraints and differed from the Foley et al. method which
called for framing analysis to only begin after the completion
of all thematic analysis (39). Conducting the framing analysis
in small batches allowed for knowledge retention of the themes
and narrative which enabled faster decision making for the
framing analysis. Consistent with the thematic analysis process,
observations and discussions of the framing analysis were
communicated to Authors AW, ET, EM, and PW.

A final review of the data by Author TT queried the themes
and words frequency of individual nodes as coded. A word search
within the articles of those common terms presented a list of
paragraphs where those terms appeared uncoded during the first
pass analysis. These terms were checked for relevance to the

thematic and framing analysis and either added or passed over.
This final check yielded few additions to the analysis, confirming
that the majority of the codes had been captured already.

Following the completion of both thematic and framing
analysis, the database of results was reviewed by authors ET
and AW for completeness and decision rationale. No significant
changes to the analysis were made following the review.

RESULTS

A total of 313 articles were identified, 310 included, and three
excluded. Articles were excluded if their content only made
passing or no reference to COVID-19.

Following significant coding, both thematically and through
framing analysis, it became apparent that substantial overlap
of the themes and the framing existed. This was made evident
on the completion of the coding of the SMH articles in
their entirety and the aggregation of the thematic codes. For
example, the hand-coded themes of “disruption” and their sub-
categories of “financial markets, sport, schools etc.” were largely
a reflection of the “societal” frame and “problem definition”
frame component. Similarly, thematic coding of “opinions”
and subcategories of “positive/negative” and child categories
of “government, process, community” etc. were almost direct
reflections of the “societal” frame and “moral evaluation” frame
components. In large, the thematic coding represented an albeit
more granular representation of the framing analysis. For this
reason, the results are presented as the thematic analysis results
as represented within the frames.

Quotes are referenced with their Newspaper ID and their
frame and frame component categorization as per coding
completed in Nvivo. For example: (SMH025)—Societal—
Problem definition: “Example quotation” (Reference) would
mean paper 025 from the SMH, in the societal frame and problem
definition frame component.

Results Summary

The societal frame was consistently the dominant frame
throughout the analyzed time period. From the onset, reporting
of COVID-19 was dominated by the disruption of business,
education and sports as a result of its transmission and
social distancing guidelines. These themes were presented in the
problem definition frame component for the societal and medical
frames predominantly. Over time, the frame components of
treatment recommendations and moral evaluations became
more prominent with moral evaluations only becoming
particularly prevalent toward the final weeks co-incident with
the first signs of “flattening the curve.” The causal attribution
of the framing analysis did not change substantially during the
time period and was often simply noted as “due to the spread
of coronavirus.”

From this analysis, the factor which appeared to have the
greatest impact on how the media framed the COVID-19
pandemic was time, therefore the findings are presented in three
time periods as per Table 3 (1-Beginning, 2—Middle and 3—
End). Each time period is presented as a framing analysis rubric
which notes the common themes present in each frame and
frame component. The matrices/rubrics are shaded to indicate
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the prevalence of themes within the frames, with darker shades
indicating prominence. Following the methodology of Foley et al.
decisions on the relative prevalence and therefore shade of the
components were made by (39).

The Beginning (Weeks 1 and 3)

During the early stages of the pandemic, the main issues
presented concerned the definition of the problem at-hand.
The dominant themes focused on the imminent threat to the
economy. At this stage the media was coming to terms with
the epidemiological nature of COVID-19 as based on foreign
data and what it might mean for the economy at large. The
first reported case of COVID-19 in Australia was confirmed on
25 January 2020 and this stimulated a rise in reporting on the
topic. Table 4 shows the frames and frame components most
prominent in the early stages of the COVID-19 pandemic.

The first attempts to curtail the effects of COVID-19 included
international border control. The immediate effect from this
public health directive was the reduction of tourist numbers and
restricting international students from entering the country. The
net effect of these restrictions was highlighted in the articles
primarily as financial disruptions to both the tourism and
education sectors. These were coded as per the framing categories

TABLE 3 | Study time period divisions.

Group Time period Articles
1—Beginning 20/01/20 to 03/02/20 (Weeks 1 and 3) 24
2—Middle 17/02/20 to 02/03/20 (Weeks 5 and 7) 55
3—End 16/03/20 to 30/03/20 (Weeks 9 and 11) 234
Total 313

as falling within the “societal” frame and “problem definition”
frame component. For example:

(AUS010)—Societal—Problem Definition: “Australian Tourism
Industry Council executive director Simon Westaway said the
sudden halt to Chinese visitors would have ramifications for much
of the industry and steps would need to be taken to develop a
recovery plan. “The Chinese market is a 1.5 million-visitor-a-year
market for Australia, bigger than New Zealand, and it generates
in excess of $12 bn in annual tourism receipts,” Mr. Westaway
said.” (42).

(AUSO011)—Societal—Problem Definition: “China is a critical
economic partner for us. They’re the greatest source of
foreign students—over 200,000 into Australia—(and) 1.4 million
tourists,” Mr. Frydenberg said “Together, those two sectors
provide about $16 bn to the Australian economy. And they are
the recipients of around 30 per cent of our trade (43).”

The medical frame appeared as secondary to the societal frame.
Themes present in the Medical Frame commonly included both
domestic and foreign case numbers and potential symptoms.
At this stage, data on the virology and timing of the symptom
expression were sparse and resulted in broad treatment advice.

Moral evaluations were primarily limited to the Societal
Frame and followed generally positive feedback toward the
Government’s response and negative sentiment toward the
disruptive nature of COVID-19 related guidelines. Positive
feedback of the Government was highlighted in contrast to
the recent bushfires, an Australian natural disaster, where the
government’s response was commonly derided by the media for
its poor performance. For example:

(AUS003)—Societal—Moral Evaluation: “Morrison [Prime
Minister of Australia] has more than made amends for his
missteps [bushfire disaster] and his rapid response to the

TABLE 4 | Week 1 and 3, framing of COVID-19 (n = 24).

Causal attribution Moral evaluation

Problem definition

Treatment recommendation

Medical Virus outbreak

Behavioral Hypocritical actions
Confusion, lack of information at
airports
Disappointment and helplessness due
to poor process

Societal pread of coronavirus Financial

Pandemic
High density living

Public health at the expense of
business

Positive

Gowv. fast acting

Gov. improved vs. bushfires

Increasing cases

Pneumonia, new coronavirus
Origin Wuhan, China

Symptoms and timing of, unknown

Individuals separated from family

Economic impacts border closures
supply lines disrupted Global financial
market Unknown timing of impacts

Flatten the curve

Slow the spread

Healthcare workers at

borders —screening

Seek medical advice if unwell

Face masks and health checks
Report people who show symptoms

Calm down

Cancel flights

Screening

Travel advice

Downgrade economic forecasts
Evacuations

Gov. imposed quarantine
Control spread of Coronavirus
Businesses call for aid

Shading of cells represent relative frequency of themes (white = uncommon, light gray = few instances, dark gray = common, black = very frequent occurrence).
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potential pandemic posed by the coronavirus cannot be faulted.
Morrison is now battling multiple national crises. Drought,
fire, and plague. While foremost issues of human need and the
well-being of the nation, there is an obvious political effect. And
ultimately an economic one. Morrison has yet to shows signs of
panic (44).”

(SMHO005)—Societal-Moral Evaluation: “Some were angry at the
governments decision to send them [Australians stranded in
Wuhan, China] to Christmas Island [refugee detention center],
while others said they were not being given enough time to
evacuate (45).”

Responsibility/blame for the COVID-19 was not made explicit
by either of the two newspapers during this time period.
The newspapers acknowledged that the virus originated within
Wuhan, China with no allocation of blame on any one group or
process. Praise for China’s co-operative approach and efforts to
mitigate blame were apparent in the SMH:

(SMH005)—Societal—Moral Evaluation: “The Department of
Foreign Affairs [Australian government department] said a
Qantas plane had left Sydney yesterday for Hong Kong on the
first leg of an assisted departure operation for which Chinese
co-operation remains essential. “We are grateful to the Chinese
government for its co-operative approach to date in this matter;’
a DFAT spokesman said (45).”

(SMHO008)—Societal—Moral ~ Evaluation: =~ “The  Chinese
government has expressed disappointment with travel bans
to and from China instigated by various countries. They need
to understand that this is not an attack on China or the Chinese
people. It is only a sensible extension of what China is doing
internally with their own travel restrictions (46).”

The Middle (Weeks 5 and 7)

During the “middle” time period, the number of newspaper
articles related to COVID-19 dramatically increased coincident
with the exponential trend of increasing COVID-19 cases. The
escalation of the pandemic set the tone for the framing with
the media reinforcing the domestic risk posed by the pandemic.
Table 5 displays the prominent frames and frame components
during week 5 and 7. This time period represented the first
COVID-19 related death in Australia and the first swath of public
health strategies to prevent further COVID-19 transmission by
the federal government. The measures included travel bans, 14
days self-isolation for travelers and the release of a national
emergency response plan for COVID-19 (4). By this stage, the
economic effects of the pandemic were apparent with turmoil in
the domestic and global financial markets. The need to balance
the public health response with the economy was also discussed
during this period. For example:

(AUS034) Societal—Problem Definition: “A second risk for
investors is that governments in the West choose to sacrifice
economic growth to try to slow the spread of the virus, as China
did....Widespread school and office closures and quarantining
of cities may slow the outbreak a little, but would deepen the
economic damage. Japan is already going this way (47).”

(SMH21) Societal—Problem Definition: “Economic growth in
NSW could slump to the lowest rate since the recession of the

early 1990s as key industries in the state struggle with the effects
of the coronavirus outbreak and summer bushfires (48).”

The positive and negative longer-term outlooks of the pandemic
were also being discussed in relation to opportunistic investment
and climate/environment. For example:

(SMHO026) Societal—Problem Definition: “Australian iron ore
producers are set to benefit in the fallout from coronavirus as
China will ultimately seek to stimulate its economy by investing
in infrastructure (49).”

(SMHO030) Societal—Problem Definition: “This brings us back to
climate. If our economy is severely disrupted, the government will
argue we cannot afford any more risks to jobs. It may even argue
our coal exports are crucial to getting the global economy going
again (50).”

The medical frame remained a secondary frame. Here, problem
definitions were associated with the increase in epidemiological
data available and thus the confirmed cases, origin, transmission
mechanisms and risk profiles of various demographics were
being discussed. As per the “beginning” weeks the emphasis
remained on the number of cases illustrating the rapidly changing
situation in Australia. For example:

(AUS023) Medical—Problem Definition: “It is understood
Australians will have to pass a coronavirus check before being
taken off the ship and vulnerable elderly will be the first to be
brought home. Of the 200 Australians aboard, 16 have tested
positive to the virus. So far 355 people have tested positive, after
70 new cases were found on Saturday (51).”

(SMH020) Medical—Problem Definition: “Two people in close
contact with a confirmed case of coronavirus could be the first
person-to-person transmissions in Australia. A man in his 40s
was diagnosed with COVID-19 following recent travel from Iran,
NSW Health advised yesterday. The man isolated himself as soon
as he became ill (52).”

Treatment recommendations focused on public health initiatives
as actioned by the federal government in tandem with state
governments. Within the societal frame, this largely drew on
travel bans, businesses acting toward their financial interests and
occupational health and safety and calls for financial aid from all
sectors of the community. For example:

(SMHO023)  Societal—Treatment Recommendation:  “The
Morrison government put a travel ban on people coming from
Iran as of yesterday because of the country’s high death rate from
coronavirus (53).”

(AUS035) Societal—Treatment Recommendation: “In a move to
protect cashflows, companies are expected to delay paying their
bills as the Reserve Bank warns the coronavirus outbreak poses
a material risk to the national economy, which has had a 28-
years run without a recession. Already some of Australia’s biggest
companies, such as construction giant CIMIC, have been using
supplier “payday lending”-like schemes to blow out payment
times, adding further pressure to supplier cashflows (54).”
(SMHO029) Societal—Treatment Recommendation: “To have an
impact Dr. Oliver said federal government stimulus measures
would need to be worth “at least” $10 billion, and probably around
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TABLE 5 | Week 5 and 7, framing of COVID-19 (n = 55).

Causal attribution moral evaluation

Problem definition Treatment recommendation

Increasing cases
Comparisons to
SARS/MERS/Colds/influenza
Deaths

Predictions of spread difficult

Infection and recovery = resistance
Seek medical advice flu-like symptoms
Slow the spread

Quarantine

Preparations

Medical Cruise ship confines Authorities and researchers’ mistrust of
Droplets coughing/sneezing foreign countries epidemiological data
High infection rates (RO) Poor hygiene practices —surfaces
Person to person/close
contact

Behavioral | Individuals unsanitary actions  Individuals putting the community at

risk
Societal pread of coronavirus Gov. making good decisions

Markets acting indifferently to
circumstance

Panic selling on markets
Opportunistic price gouging

outbreak/epidemic

Demographics—vulnerable groups
Potential healthcare overcapacity
Weather- winter

No vaccine

Individuals not taking pandemic
seriously

Self-prescribed self-isolation

Border closures

ISupply lines disrupted

lJob losses

Global financial market

lUnknown timing of impacts

Education markets

ourism

Recession

(Opportunity investment

ISchool closures

Already weak economy

[Economic growth vs. public health

Climate/environment positives

ISports Canceled games
commitments

Post-Covid-19 disruption

Become an established pathogen

Humanitarian—asylum seekers,

migration ceased

Shadiing of cells represent relative frequency of themes (white = uncommon, light gray = few instances, dark gray = common, black = very frequent occurrence).

$20 billion, with the latter figure equal to about 1% of national
gross domestic product (55).”

Within a medical context, the discussion on treatment focused
on evidence-based processing of patients and epidemiological
flattening of the curve through public health measures including
quarantine. Of particular note, the time period also included the
first indirect mentions of “herd immunity” as a possible outcome
of infection, and loosely implied this as a potential treatment.
The time period also made mention of the potential for vaccine
development, and the need for preparation of the healthcare
system given its limited critical care capacity. For example:

(AUS028) Societal—Treatment Recommendation: “But given
how new COVID-19 is, there is no comparable scheme or vaccine
that will help people become more resistant to the virus, although
evidence suggests people who have been infected will be more
immune in the future. Mr. Senanyake [researcher] said research
showed COVID-19 wasn’t mutating much, and that might help
people build a resistance to it. “We suspect that in the short term
if you get infected with COVID-19, you will be immune,” he
said (56).”

(SMHO012) Societal—Treatment Recommendation: “We must
anticipate a spread of infections from now and must build

medical systems and so on to focus efforts to prevent people from
becoming gravely ill or dying (57).”

Moral Evaluations increased in prominence during the
“middle” period. As per the “beginning” period these remained
predominantly within the Societal Frame with more positive
feedback for the governments response and some conflicting
sentiment on financial markets behaving irrationally or
indifferently. This also marked the first mention of opportunistic
price gouging by businesses as demand outstripped supply for
certain items, although occurrences of this complaint were
infrequent. For example:

(AUS029) Societal —Moral Evaluation: “The coronavirus is
becoming a most challenging national and international
pandemic. The Morrison government has not put a foot wrong.
Health Minister Greg Hunt and Chief Medical Officer Brendan
Murphy have been superb for keeping all Australians in the
loop (58).”

(SMHO011) Societal—Moral Evaluation: “Pharmacy Guild
Victorian president Anthony Tassone referred the issue to
the Australian Competition & Consumer Commission last
week, accusing Livingstone Pty Ltd. of “being opportunistic in
significantly increasing the prices of their goods during a public
health scare to maximize profit and price-gouge customers (59).”
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Explicit framing of blame/responsibility was muted for this time
period as per the “beginning” period although may be considered
implicit in references to the origin of the virus.

(SMHO018) Societal—Treatment Recommendation: “CSL, one of
the worlds largest biotechnology companies, has joined the
global effort to combat the virus, lending its technical expertise
and Seqirus vaccine to bolster the University of Queensland’s
efforts to develop an inoculation for Coronavirus (COVID-
19). Coincidentally, CSLs existing Chinese facility and its 600
staff are situated in the Hubei Province at the epicenter of the
epidemic (60).”

The End (Weeks 9 and 11)

By the “end” of the study period, several significant government
guidelines aiming to flatten the epidemiological curve and
provide support to citizens and businesses were in effect.
These included several financial packages related to Medicare
(Australian global healthcare system), JobKeeper (a new
Australian government financial package aimed at maintaining
employment), and income support (in the form of one-off
payments to qualifying citizens). In terms of public health
guidelines, limits to non-essential gatherings and restrictions
on travel and aged care facilities were in place. At this point,
the behavior of individuals was highlighted in regard to panic
buying as the reality of the pandemic began to dawn on the
population. Table 6 displays the frames and frame components
most prevalent in the final weeks of the study. Framing of the
COVID-19 pandemic remained firmly within the societal frame.
The medical frame was secondary but of note was the rise of the
Behavioral frame for the first time in the study period.

The Problem definition and treatment frame components
for both the medical and the societal frames remained as
the prominent components reinforcing the “the problem at
hand”. The problem largely concerned the same economic and
disruptive issues as per previous periods for the societal frame.

(AUS100) Societal—Problem Definition: “Sports broadcasters
and administrators are scrambling to check the fine print of sports
rights contracts worth hundreds of millions of dollars amid the
threat of top football codes and the Olympics being suspended or
canceled (61).”

(SMH129) Societal—Problem Definition: “Smaller operators
have received protections from insolvent trading due to the
coronavirus economic slowdown, but experts warn thousands will
be facing long payment terms and unpaid invoices with little
option for recourse (62).”

Within the medical frame the problem definition concentrated
on the potential over capacity of healthcare services as per foreign
states highlighting the problem as it was yet to arrive. As per
previous periods, the number of confirmed cases ranked high
as an indicator of the problem signifying the rapid change of
the situation.

(AUS046) Medical—Problem Definition: “At the start of last
week, Australia had reported 63 cases of COVID-19, 10 of them
involving passengers taken off the Diamond Princess cruise ship

in Japan. On Sunday, the total had climbed to 298, headed by
NSW with 134 cases and Victoria with 57. NSW reported a spike
of 22 new infections in a day, while Queensland had 26 additional
cases over the weekend (63).”

Treatment recommendations for the frames were based on the
immediate economic impacts for the societal frame, following the
previous period’s results on treatment. Although the economic
disruption and call for aid dominated the discussion, as with the
previous time periods, more reactive treatments to the immediate
large-scale societal issues were being sought.

(AUS051) Societal—Treatment Recommendation: “Employers
including [supermarket and hardware stores] IGA, FoodWorks
and Miter 10 have called for a 1-year wage freeze to be imposed
on retail workers, warning the coronavirus crisis could persist for
at least 12 months (64).”

(AUS068) Societal—Treatment Recommendation: “Woolworths
[supermarket] has suspended its online shopping in response to
the shortages, while all supermarkets are limiting purchases of
goods including toilet paper, hand sanitizer and non-perishable
items such as pasta and rice to limit hoarding (65).”

The medical frame tended to focus on longer term preventative
measures such as flattening the curve, pre-emptive school
shutdowns and more robust testing regimes. This was more
pronounced than the previous period and indicated the medical
community’s acceptance of the long-term effects of COVID-19
and its potential to overwhelm the healthcare system as was
occurring in Italy and Spain.

(AUS059) Medical—Treatment Recommendation: “We believe it
is vitally important that we take swift action to reduce the number
of people in close contact with others, for sustained periods of
time, in order to slow the rate of COVID-19 infection,” Ms.
Lloyd-Hurwitz said (66).”

(SMHO083) Medical—Treatment Recommendation:  “Our
healthcare capacity is finite. As a past president of the Australasian
College for Emergency Medicine, Simon Judkins, tweeted: “Part
of the pandemic plan is “hospitals opening their surge capacity”.
Now, I don’t want to alarm anyone, but there is no surge
capacity... we are full every day.” Experts are working to increase
that surge capacity, but this involves extraordinary measures. We
can help them by slowing the surge (67).”

Negative sentiment of individuals was expressed most definitively
during the “end” weeks of the study period. These moral
evaluations coincided with news reports of panic buying and
the first signs of epidemiological flattening of the curve.
Derision of hypocritical actions as well as poor social distancing
behavior were most prevalent in the moral evaluations per the
Behavioral Frame.

(AUS062) Behavioral—Moral Evaluation: “Recall that memorable
Twitter post of some expert standing at the microphone lecturing
all of us on the dos-and-don’ts of living with a virus that is as
capricious as it is dangerous. She was advising us not to put our
hands anywhere near our face. Then, in order to turn the page in
her notes, she stuck a finger in her mouth to wet it (68).”
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TABLE 6 | Week 9 and 11, framing of COVID-19 (n = 234).

Causal attribution

Moral evaluation

Problem definition

Medical High infection rates (RO)
Person to person/close
contact
Weather—winter

Symptoms after close contact

Behavioral | Sharing kitchen utensils
asymptomatic individuals not

self-isolating

Societal pread of coronavirus

outbreak/epidemic
irus spread from Wuhan

Triage—who gets a ventilator Elderly

side-lined

Dangerous situation given poor testing
Healthcare workers not social
distancing

Fear of healthcare system overwhelmed

Disgraceful behavior in shops
Hypocritical actions
Self-aggrandizing

Irrational actions

Selfishness

Flouting social isolation—beach
Judgements on moralizers
Armchair experts

Slow response

Panic buying

Process ineffective/unprepared

Gov. making good decisions/sensible
Markets irrational

China slow to act

Poor conditions wet markets

Political opportunism

Calls for aid from big business obscene
Careless decision making hurting
business

Poor media response

No vaccine developed, in testing
rials slow—ethical issues
ases/deaths increasing/reducing

[Demographics—vulnerable groups

Impact on frontline
orkers—doctors/nurses
hildren low infection/symptoms

Disaster advanced too late to stop

Potential healthcare overcapacity

resources finite
ransmission risk—surfaces

Disruptions elective surgery delay other
linical trials

Flattening of curve working

Close contact risks ignored
Self isolation for the good of the
community

Missing out on life

Misleading information being
circulated—social media
Mental Health impacts of social
isolation—domestic violence

ISupply lines disrupted
lJob losses

Global financial market
Education markets
Recession

Opportunity investment
ISchool closures
Businesses/household rents
Post COVID-19 Virus timing unknown
IChange life as we know it—new normal
Sports Canceled games

commitments

Treatment recommendation

ocial isolation
Flatten the curve Slow the spread
Prepare for worse

Assembly ban
Hand sanitizer
esting if individual has come from
oversees, fever, acute respiratory
yndrome
anitations—was hands, don’t handle
ash
Financial aid —health services
heck temperature
ldentify nature of super spreaders

Legal enforcement

Random checks on individuals
Fining individuals

Retain social contact zoom
Exercise keep mentally fit

age freeze, pay cuts, job losses
Postponement of events
Government stimulus
Ban cruise ships in Aus. ports
Public health act police powers
Purchase limits in shops
Private sectors consulting biosecurity

experts

Sports play without crowds, postpone
1.5m distancing, no physical contact
Keep Schools open 14-day isolation
lban on mass public gatherings

Shading of cells represent relative frequency of themes (white = uncommon, light gray = few instances, dark gray = common, black = very frequent occurrence).

(AUS107) Behavioral—Moral Evaluation: “Life’s a beach Victorian
Liberal MP Tim Smith didn’t hold back after seeing footage of
the covidiots at Point Addis in Anglesea, Victoria, this weekend:
“I wonder if these dickheads realize they are pushing the state
government into locking all of us in our houses, literally like home
detention, because these tools wanted a day at the beach. Wake
up—treat this disease seriously ... (69).”

Moral evaluations of society tended to focus on the irrationality
of sellers on financial markets and opportunism of politicians

(SMHO054) Societal—Moral Evaluation: “Our modeling also
suggests that if there are no further major surprises about the
severity of the pandemic and markets respond in an orderly
fashion, then the Australian economy would take the better part of
a decade to get close to its pre-COVID-19 trajectory,” KPMG says.
“If the pandemic is more acute and long-lasting and businesses
and consumers lose confidence, then markets could be disrupted
by irrational behavior and the economic consequences could be
more severe (70).”

(AUS056) Societal—Moral Evaluation: “We are just at the
beginning of a pandemic and it is not time to play petty politics.
If Labor has concerns it should be taking them up privately with
the government, not using the virus as another opportunity to
carp (58).”

Evaluations of blame/responsibility within the final “end” time
period were rare as per the previous “beginning” and “middle”
time periods. A retrospective word search to confirm the
framing and thematic coding of “blame,” “mistake,” “fault,
“responsibility,; and their associated synonyms yielded no
additional results as related to the COVID-19 pandemic. The
moral evaluation frame component provided the first explicit
examples of responsibility for the COVID-19 pandemic although
these were exceptionally rare:

(AUS056) Societal—Moral Evaluation: “The coronavirus has been
difficult to treat if only because the Chinese government refused
for 2 months to advise the world that the virus was deadly and
spreading quickly (58).”
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(SMHO022) Societal—Moral Evaluation: “We also need to
remember that had the Chinese government listened to the
doctor, now deceased, who warned them of a new and dangerous
illness, instead of imprisoning and persecuting him, this virus
might have been contained. The PM should not be persuaded that
the economy and Chinese interests override our nation’s health.
This is not a time for appeasement (71).”

The Australian vs. the Sydney Morning
Herald

There were several differences in relation to the reporting
between the two newspapers. Firstly, both the Australian and
the SMH newspapers began publication of the COVID-19 in
late January 2020. The newspapers maintained a consistent
publication rate per day until the week of the 24th February
2020. This week coincided with a dramatic increase in case
numbers and also the first death in Australia (Sun, 1 March).
Thereafter, the number of publications increased with the
Australian consistently publishing more articles on the subject.

From the onset of COVID-19 reporting the reporting styles
differed between the two newspapers. As part of the coding,
Author TT allocated the newspapers to content categories such
as general news or finance/business. This was a straightforward
process for the SMH, where the difference between the
articles was fairly well-demarcated with news reports generally
objectively reporting the observations of the day and opinion
pieces clearly signaling a guest author and their credentials.
However, in the Australian this was not as well-defined, with
many otherwise objective news reports carrying with them
some element of opinion which framed the narrative. No
meaningful differences were discerned between the newspapers
in apportioning blame as related to the primary question of
the study.

Both papers published a broad range of topics, however the
SMH appeared to publish heavily on the disruption to sporting
events as related to rugby league, which is predominantly
based in the East Coast of Australia, where the SMH is
published. The Australian published on these topics but not
with the frequency, most likely indicative of their more national
readership demographic.

Moralizing within the newspapers was most evident in
the SMH through readers’ letters and guest opinion pieces.
In the Australian this was also the case however with a
certain inclusion of opinion in many general news articles.
For example, in an article by the Australian about panic
buying, the article objectively described the effects of panic
buying at particular stores in Sydney and quotations from store
representatives about the disruption. However, toward the end
of the document a quotation from a behavioral economist was
inserted generalizing a laid-back Australian attitude as being
detrimental to disaster preparedness:

(AUS047) Societal—Moral Evaluation: David Savage, an associate
professor of behavioral economics at the Newcastle Business
School, said Australians had a tendency to react too casually to
disasters and needed to prepare more responsibly. “Australians

generally don’t have the disaster plans, they don’t have good
survival plans,” Mr. Savage told ABC News (72).

This contrasted with the SMH which typically reserved
moralizing of a situation to reader’s letters or opinion pieces and
clearly labeled as such. For example:

(SMHO022) Societal—Moral Evaluation: “His backside still
smoldering from his holiday/bushfires/climate-change/sports
rorts debacles, it appears our PM, now thrown into the COVID-
19 melting pot, has been spurred into action. Watching Scott
Morrison’s COVID-19 brochure-brandishing performances
reminded me of a World War II British Army instruction manual
about how to react in UXB (unexplored bomb) incidents. The
instruction said, “in the event of seeing a UXB officer running,
try to keep up.” Bill Leigh, West Pennant Hills (71).”

The overall reporting by the newspapers was objective and
roughly equivalent between the two newspapers. The use of
harsher language was more apparent in the Australian compared
to the SMH, this was highlighted by the very occasional selective
use of colorful language.

(AUS107) Behavioral—Moral Evaluation: “Life’s a beach Victorian
Liberal MP Tim Smith didn’t hold back after seeing footage of
the covidiots at Point Addis in Anglesea, Victoria, this weekend:
“I wonder if these dickheads realize they are pushing the state
government into locking all of us in our houses, literally like home
detention, because these tools wanted a day at the beach. Wake
up—treat this disease seriously ... (69)”

(AUS108) Societal —Problem Definition: “[Regarding the filming
of a cooking television show] Essential services? Eat your heart
out, intensive care nurses! Another POO [Plate of Origin—
television show] staffer texted Seven would be “lucky to get
another week” of filming in. But the staffer is blunt about the
networK’s attitude to pressing ahead with POO: “I don’t think they
give a shit unfortunately. Just trying to squeeze every bit of life out
of something that is already dead.” Ouch.

DISCUSSION

The study aimed to define where the media placed responsibility
for the COVID-19 pandemic, be it explicit or not, and this
discussion will concentrate on the key themes identified by
the framing analysis, including the apportioning of blame. This
discussion will also describe the evolution of framing of the
COVID-19 pandemic by the media over the course of the
study time period from when the COVID-19 pandemic was
established as a potential disruptive event to the height of the
epidemiological curve.

The Rise of the Wuhan Virus

Australian printed media were very slow to engage in discussion
of the emerging COVID-19 pandemic. Despite the first COVID-
19 case appearing as early as 1 December 2019 (30) ADDIN
EN.CITE (30, 31) and whilst online reporting of an emerging
influenza-type virus in the media began appearing 6 January 2020
(73), printed media picked up the story 3 weeks' later on 20
January 2020 (SMHO001). For context, there were at this stage
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already 204 confirmed cases and one death globally (8). Given
the importance of the media in providing timely information
to individuals (74), the lateness of printed media in particular
to engage with the emerging pandemic and distinct lack of
blame for the pandemic represents an interesting question into
how the media might have interpreted the threat of COVID-
19. Given recent pandemics including the HIN1 pandemic also
suffered from a lack of reporting in mainstream media relative
to their increasing transmission (75), an underestimation to the
weighting of risk of COVID-19 by the media is implied.

Getting to Grips With the Issue

Economic risks associated with the COVID-19 pandemic were
emphasized to a high degree with results showing that the
overwhelming response by the media across the time periods
to the escalating pandemic was related to economic disruption.
As per the analysis, this was framed as a societal problem
definition, with the themes of financial market turmoil and
disruption to businesses pervasive throughout the study. Over
the study period, the examples of social issues related to economic
impacts were increased but, as might be expected, moved from
a prospective view on the potential effects such as recession to
a retrospective view of the cost to business and tax payers for
government financial aid packages.

As with previous pandemics the highlighting of risks can
serve to increase public concern and increase engagement in
precautionary measures (74) and in some cases can result in
irrational behaviors (76). The media highlighting discourse into
the perceived risks of the COVID-19 confirms previous media
studies related to Ebola (77), Zika (76), and SARS (74). However,
in these examples the nature of the perceived risk was more
aligned with personal health risk and therefore mortality through
transmission as opposed to the fiscal risk of COVID-19 through
business disruption.

The Antidote

Generally, the economic impacts of the pandemic were followed
by recommendations a fiscal nature such as requests for
aid, subsidies and stimulus packages. However, the dominant
treatment or solution to the prevailing conditions were initially
of a public health nature. At the outset, a public health response
was highlighted with examples emphasizing border closures
and social distancing measures but, as time progressed, quickly
turned to financial solutions through economic stimulus and
aid packages as called for by business and actioned by the
government. Early on it was noted that a balanced public health
response with respect to the economy should be actioned. These
examples highlight the objective inclinations of the media to
focus on “action” and “consequence” to construct their narratives
as opposed to more subjective or emotional responses to the
pandemic, replicating previous studies results in defining the
approach of printed media to disease outbreaks (32, 75).

Pointing Fingers

Moral evaluations over the study period were varied in the tone
of the response and specificity of blame was often opaque. In
the beginning period, moral evaluations were largely directed

at the government and to elements of process. This was largely
praise related to the government’s fast response, which was
highlighted as a contrast to the recent bushfire disasters where
the government were seen as slow and ineffective in their
response (78). Some negative sentiment surrounding confusion
and disorder of process in relation to evacuation of Australian
residents from Wuhan, China, were present but infrequent. Over
time, further moral evaluations of the community, that might
imply responsibility, became apparent but were infrequent,
vague and indirect. Panic related to irrational behaviors on
the financial markets was highlighted as a societal issue and
dominated the moral evaluations at this point. At the “end” of
the study period, which coincided with passing the peak of the
epidemiological curve and therefore a slow-down in COVID
case frequency, moral evaluations had increased in frequency
considerably and were now more emotionally charged, including
direct denigrations of poor behavior of citizens panic buying,
of the triage process and who was deserving of ventilators. The
bulk of the moral response was still concerned with societal
issues related to financial markets. The federal government still
garnered considerable praise for their actions.

Explicit blame for the COVID-19 pandemic was sparse,
indirect and infrequent during the study period. While the virus
was frequently depicted as originating from China, it was only at
the end of the study period that direct criticism of the Chinese
pandemic response was found, and even then, instances of these
were very few. The disinclination to frame responsibility for the
pandemic was also made apparent in some SMH articles in the
beginning period, with later representations of blame primarily
exemplified within readers’ letters. This contrasts to the media
sentiment at the time of writing (post-study period) where a
significant media effort to apportion blame to China for its slow
response is underway (79).

Our study has shown that, rather than allocating
responsibility, the Australian media have remained objective in
their reporting following common “action” and “consequence”
tropes as identified in previous studies (32). Allocating blame
as a method of making sense of a crisis and allaying fears
is well-known (20, 34, 80). Blame is usually apportioned to
geographically distant groups with the mechanisms for assigning
blame often including othering, and is commonly used as a tool
by the media as a form of reassurance in the face of crisis (80, 81).
The relative absence of immediate blame during the study period
represents a divergence from previous epidemics/pandemics
(20). One explanation could be that, whilst othering and
therefore allocation of blame to an external “actor” is a method
of reassurance, the fact that blame was almost absent until the
height of the epidemiological curve had passed (i.e., higher risk
was over), implies that print media did not accept the risk was
high enough within Australia to merit it, therefore blame was
never explicit. Further, reported examples of blame occurred
on the other side of the epidemiological curve and therefore
when perceived risk was reduced. This is more in tune with
a retrospective accounting of the pandemic and more aligned
with a government inquiry or investigation rather than use as
a coping mechanism. The reluctance of the media to portray
responsibility is potentially justified by the nature of the risk
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as it existed in Australia with low case numbers and a low case
fatality rates, relative to other countries such as Italy and Spain
where the health effects and associated public health response
were a lot more severe (8). Another explanation could be that
the blame was thought to be so obvious as not worthy of further
comment, supported by the fact that the geographical origin of
the virus was often reported. Alternatively, in the study period
government intervention and public health directives were
updating almost daily, and therefore it is possible the print media
were focused on the rapidly changing societal environment
and its short- and longer-term implications rather than the
apportionment of blame. This is supported by the finding of
greatest focus throughout all time points on the societal -problem
and treatment frames, and previous literature suggesting timing
and messaging by the media during times of crisis represents an
important medium to manage public awareness, expectations
and ultimately behavior in light of a pandemic (74).

STRENGTHS AND LIMITATIONS

The volume of articles published within the study time frame
using the search terms was simply overwhelming for hand-coded
framing and thematic analysis. For this reason, many other state-
wide newspapers and interstitial time periods were excluded
from the study to reduce sample size. Other forms of media
such as social media, blogs and television were also excluded
based on the same premise. These forms of media were also
excluded due to the inability of being able to search and retrieve
from them systematically. For these reasons representation of
examples may be incomplete in answering where the media
placed responsibility for the COVID-19 pandemic. The truncated
study period relative to the current progress of COVID-19 also
represents a limitation and was based on the data available
at the time of commencement of the study. This is noted as
a common limitation in the study of pandemics and given
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Paolo Giudici™ and Emanuela Raffinetti?

" Department of Economics and Management, University of Pavia, Pavia, Italy, > Department of Economics, Management and
Quantitative Methods, University of Milan, Milan, Iltaly

A very key point in the process of the Covid-19 contagion control is the introduction
of effective policy measures, whose results have to be continuously monitored through
accurate statistical analysis. To this aim we propose an innovative statistical tool, based
on the Gini-Lorenz concentration approach, which can reveal how well a country is doing
in reducing the growth of contagion, and its speed.

Keywords: concentration curve, contagion growth, statistical models, reproduction rate number, health policy
interventions

1. INTRODUCTION

Coronavirus disease (Covid-19) is a novel coronavirus which causes severe respiratory illness (1).
The first cases of pneumonia cases of unknown etiology, later ascribable to the new Covid-19, arose
at the end of December 2019 in Wuhan, the capital city of Hubei (China), and later in other Asian
countries, such as Korea and Iran. On 21 February 2020, the first cases were recorded in Italy
and from there on the contagion rapidly extended, to other European countries (especially Spain,
United Kingdom, France, and Germany) and, later, to the whole world (including the United States,
Russia, and Turkey).

As no specific vaccine is yet available, all governments attempted to control the spread of the
pandemic phenomenon. Extensive health policy measures were implemented with the purpose of
reducing the person-to-person transmission of the virus.

To be effective, policy measures need an effective continuous monitoring of their results. In this
respect, recent studies on policy monitoring were addressed to the study of Covid-19, both from an
epidemiological and a statistical view point [see e.g., (2)].

The contribution of this paper is in this latter direction. One quadrimester after the outbreak
of the pandemic in China, and one quarter after its worldwide spread, it becomes important to
compare the containment policies undertaken by the different governments, to learn which have
been most effective, and draw lessons for the management of the subsequent phase, which may
include a possible relaxation of the measures, and a more strict statistical monitoring of their results.
We propose an innovative statistical tool which can assess the effectiveness of policy measures in
the containment of the Covid-19 contagion growth over time. This because the most important
effort during the outbreak has been the reduction of the number of infected people which, in turn,
determine a reduction in the severely hospitalized patients and, ultimately, a reduction of deaths.

The proposed tool has the purpose to detect the countries which achieved the best results in
terms of reduction in number of contagions in the smallest time interval. An accurate analysis of
the Covid-19 dynamics along the weeks can provide useful information to improve health policies
and reorganize the related services. It is also very useful to plan future interventions, in case of new
contagion outbursts.
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The paper is organized as follows: Section 2 is devoted to the
illustration of our proposal; Section 3 reports the results based
on data concerning the Covid-19 cases detected in periods of
about 2 months (9 weeks) in the time span between 20 January
2020 and 22 March 2020 in China and between 24 February 2020
and 26 April 2020 in Italy, Germany, Korea and USA; Section 4
concludes the paper with final comments.

2. PROPOSAL

Most epidemiologic models, including the well-known
Susceptible-Infected-Recovered (SIR) model [see e.g., (3, 4)]
rely on the assumption that contagion counts Y can be well-
explained by a function of X, (time) such as a linear, exponential,
or logistic, indicating different growth patterns. To understand
which function of X best fits Y, quantitative concordance
measures taking time into account are needed. We propose to
employ a method which uses a rank-based quantitative measure,
extending what proposed in the predictive accuracy context by
Giudici and Raffinetti (5) and Agosto et al. (6).

Let P. = {p¢>-..,pc,} denote the positive cases of Covid-
19 and D the day of the occurred contagion, such that D
{1,...,n}. We can then build a curve C, according to Agosto et
al. (6), as follows:

e re-order the P, variable values by the ranks of variable D and

denote them with Peyays wherei = 1,...,n and r(-) represents
the rank;

o determine the curve C coordinates, ie.,
(i/n, (1/(npc)) ZJ' 1Pcr(d) where p. = 1 s> i pe and

Peyay is the j-th P, varlable value ordered by the rank of the

corresponding d; value (withj = 1,...,i);
e provide the set of the linear curve points of coordinates

(i/n,i/n).

The C curve is a concordance curve since it measures the
concordance between the ranks of the P, variable values r(p;)
and the ranks of the D variable r(d;), for i = 1,...,n. Based
on the C curve behavior, five main scenarios may arise: (a) a
perfect concordant relationship between the Covid-19 positive
cases P. and time D, which occurs iff r(p,;) = r(d;) for any i =
1,...,n; (b) a perfect discordant relationship between the Covid-
19 positive cases P, and time D, which occurs iff r(p,,., ;) =
r(d;) for any i = 1,...,m (c), (d) a partial discordant and
then concordant relationship or a partial concordant and then
discordant relationship between the Covid-19 positive cases P,
and time D, which occur iff the P, variable ranks are partly
discordant and partly concordant with the D variable ranks; (e) a
uniform relationship between the Covid-19 positive cases P, and
time D, which occurs iff the number of Covid-19 positive cases
uniformly increases over time, i.e., p;, = p; foranyi=1,...,n
andj = 1,...,n, so that p;; = p; = pc, being p. the mean of
positive Covid-19 cases.

As an example, the graphical representation of the C
concordance (in blue) curve and the linear (in black) curve,
corresponding to the bisector curve of the unit side square, is
reported in Figure 1.

Figures 1A-E display the Covid-19 spread over time, in the
cases where r(p.;) = r(d;) foranyi = 1,...,mr(pc,,, ;) = r(d;)

forany i = 1,...,n r(p.,,_;) = r(d;) and r(p;) = r(d;) for
somei=1,...,m r(p;) = r(d;) and r(p,,,,_;) = r(d;) for some
i=1,...,mr(p;) =r(p:) =r(d)foranyi=1,...,n

To have a picture of the Covid-19 spread, daily contagions
(variable P.) can be re-ordered by time (variable D) to show if the
number of contagions increases, decreases or remains stable over
time. Specifically, if the concordance curve is below the bisector
curve, the number of contagions increase with time whereas if
the concordance curve is above the bisector curve, the number of
contagions reduces with time.

Due to its features, the concordance curve can be exploited
to summarize the “distance” between the P, and the D values, in
terms of the “discrepancy” between their corresponding ranks.
A summary index, pointed out with RG (acronym of Rank
Graduation), can be introduced as

n {(1/("1_7(;)) Zl:zl Pcr(dj) - Z/n} n C(Pc (d)) l/]’l}
-3 -
(1)

is the cumulative of the

Z}=1 P “r(d;)
(normalized) P, variable values.

Note that the measure in Equation (1) is similar to that
proposed in (6). The RG is equal to 0 in the case of a perfect
overlap between the C concordance curve and the bisector curve:
this reflects that the epidemic is under control, with the number
of cases increasing at a constant rate.

When the concordance curve is below the bisector curve, the
number of contagions increases with time, leading to a negative
RG value. When the concordance curve is above the bisector
curve, the number of contagions reduces with time, leading to
a positive RG value.

The dynamics of contagion may vary over time and an analysis
of the RG trend in different time intervals may be useful to better
understand the most problematic periods as well as the time
in which a change in the increase or decrease of cases arises.
As the overall RG measure is proportional to the area between
the concordance and the bisector curves, the measure of the
RG variation over time, associated with a specific time interval
[th—1,ty] with h = 1,..., H, can be determined multiplying the
RG index by the area between the concordance and bisector curve
corresponding to the time interval [¢,_1, t;].

where C(Pcruj))

3. RESULTS

In this section we apply the concordance curve and the associated
summary RG measure to assess the Covid-19 dynamics in the
most infected countries in the world. The analyzed data report
the daily number of positives cases' along a time interval of nine
weeks (63 days), starting from day 24 February 2020 until day 26

INote that we do not resort to the standardized data (number of Covid-19 positive

cases/number of population), since the proposed RG measure is invariant with

respect to this kind of data transformation. Indeed, if the term Ci (Pfr( " ) in Equation
7
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April 2020. This time interval was taken into account for both
European and non European countries, except for China, where
the contagion already occurred in January 2020. To provide a
coherent comparison of the Covid-19 spread, we focus on the
first nine weeks of Covid-19 spread in China, corresponding to
the time range between 20 January 2020 and 22 March 2020.

Figure 2 presents the results of our methodology, in a
graphical representation, for the considered European and non
European countries.

We recall that the more the concordance curve in Figure 2
approaches the bisector curve, the more the growth of contagions
become uniform over time. From Figure 2 it seems that Italy
moved to a linear trend ahead than Germany. In other words,
although Italy started with a very high number of cases, its
policy containment measures have been quite effective in rapidly
bringing down an exponential growth to a linear one.

We need a more thorough understanding of the concentration
dynamics along time. A notable effect concerns Germany, whose
area appears similar (or slightly higher) than Italy but which
shows, in recent times, a growth that is less than linear (above the
bisector curve), indicating that this country is doing quite well in
containing the virus.

(1) is divided by the number of population 7y, it results that C(pc, dj)) =
)
j=1 "npop

Tl

pop

i
Py Pr,(d])

hich exactly returns ———.
w xactly i1 Pe

Moving to non European countries, Figure 2 clearly shows
how, on the basis of the analyzed official data, China rapidly
brought down contagion numbers: its concentration curve
started with a strongly increasing Covid-19 pattern, rapidly
followed by a reduction in the number of cases, along the nine
weeks between 20 January 2020 and 22 March 2020. Even better,
Korea in the 9 weeks between 24 February 2020 and 26 April
2020 has first a linear growth, which translate into a decreasing
one, while the USA presents a concordance curve behavior always
below the bisector curve.

We now move to the summary statistical representation of our
results, by means of the proposed RG measure. Before looking
at that, we present some context summary statistics, which
indicates the incidence of the contagion and the incidence of
tests, in the considered countries, as of July 2020. The incidence is
calculated as the total number of observed cases (or of performed
tests) divided by the country’s population. Table1 presents
the results.

From Table 1 note that, in population relative terms, the USA
reports the highest incidence (at almost 0.9%), even though the
virus outbreak was observed later, followed by Italy (around
0.4%), then Germany (around 0.2%), Korea (around 0.02%), and
China (around 0.006%). The testing rate is quite in line with the
incidence, with the USA first, followed by Italy, Germany, China
and, finally, Korea.

We now compare countries in terms of the summary RG
measure. Table2 presents the overall RG measure for each
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FIGURE 2 | The concordance curve behavior for Italy, Germany, China, Korea, and USA.

TABLE 1 | Incidence by country and test rate.

TABLE 3 | RG variation over time and Ry (China)—Week 1: 20 January 2020 to
26 January 2020; Week 2: 27 January 2020 to 2 February 2020; Week 3: 3

Country Population Covid-19 cases Incidence (%) Test rate (%) February 2020 to 9 February 2020; Week 4: 10 February 2020 to 16 February
2020; Week 5: 17 February 2020 to 23 February 2020; Week 6: 24 February
Italy 60,359,546 240,961 0.398 9.09 2020 to 1 March 2020; Week 7: 2 March 2020 to 8 March 2020; Week 8: 9
Germany 82,366,300 196,738 0.234 7.01 March 2020 to 15 March 2020; Week 9: 16 March 2020 to 22 March 2020.
China 1,433,783,686 83,542 0.006 6.28 China
Korea 60,359,546 12,967 0.025 2.55
USA 329,311,764 2,854,976 0.862 10.75 Week RG variation Ro
Week 1 —-0.35 -
TABLE 2 | RG value by country. Week 2 —0.57 7.00
Week 3 +0.28 1.84
Country Ra Week 4 +1.87 1.37
Italy _04.56 Week 5 +2.90 0.27
Germany 31592 Week 6 +2.51 0.34
China 110.07 Week 7 +1.90 0.30
Korea 152.48 Week 8 +1.15 0.20
USA _41.66 Week 9 +0.38 1.94
Overall RG +10.07

country, indicating how fast the incidence observed in Table 1
has grown, and how fast it has been contained.

Table 2 clearly shows that Korea, followed by China, are the
best performing countries: in both cases the curve has been
below a linear growth trend for most of the time. In line with
our comments to Figure 2 the two countries are followed by
Italy and Germany, which managed to bring down their large
numbers thanks to very severe containment policies (Italy) or
extensive testing (Germany). Last, the curve of the USA shows
a still persistent difficulty in pandemic control.

As mentioned several times, to compare policies, it is
important to understand how the RG measure has evolved over
time, in each country. The results of the RG variation over time
are shown in Tables 3, 4.

From Table 3, note that China moved from a negative to a
positive RG value already during the third week from the reported
outbreak, highlighting that the contagion was contained rather
promptly. Moreover, in the fifth week the RG reaches the highest
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value denoting the greatest decreasing reduction in number of
Covid-19 positive cases over time.

Italy and Germany (Table 4) record positive RG values only
during the latest two weeks. The presence of this RG positive
value is due to the fact that the trend of contagion becomes stable
overtime, indicating that the countries have reached a contagion

TABLE 4 | RG variation over time and Ry (ltaly, Germany, Korea and USA)—Week
1: 24 February 2020 to 1 March 2020; 2 March 2020 to 8 March 2020; Week 3: 9
March 2020 to 15 March 2020; Week 4: 16 March 2020 to 22 March 2020; Week
5: 283 March 2020 to 29 March 2020; Week 6: 30 March 2020 to 5 April 2020;
Week 7: 6 April 2020 to 12 April 2020; Week 8: 13 April 2020 to 19 April 2020;
Week 9: 20 April 2020 to 26 April 2020.

peak. It is worth noting that the RG associated with Germany in Week RG variation Ro
the last week takes a greater value than that of Italy. This results Italy
is consistent with the fact that between the 56-th and 63-th days
the Germany concordance curve starts lying slightly above the = Week 1 ~1.61 -
bisector curve. These findings indicate that Germany has been =~ Week?2 —4.54 4.58
able to contain the contagion, and so has Italy, which however ~ Week3 —6.47 3.21
started before and had higher contagion counts. Week 4 —6.31 212
Consider now the situation in non-European countries. From Week 5 —389 1.20
Table 4, note that Korea always reveals a positive RG value for the Week 6 —er 083
whole time-interval. More precisely, in the first days of the first Week 7 o4 086
. . . . Week 8 +0.21 0.86
week, the number of contagions uniformly increase while in the Weok 9 019 0.82
remaining time it follows a decreasing trend. This indicates a very
effective containment policy, sustained by a high level of testing  Overall RG —24.56
as shown in Table 1. On the other hand, USA do not record a
reversal of the contagion trend overtime. This may indicate a late Germany
start but also a less effective containment policy. Week 1 143 .
To gain further insight into the advantages of our proposal, we  \yeei o _4.05 767
present a comparison of the RG measure with the reproduction  \ygex 3 _6.87 4.01
rate (number) Ryg. We recall that the reference epidemiologic  week 4 _833 5.99
model, the Susceptible Infected Recovered (SIR) methodology  week 5 —6.89 1.76
[see, for example, (2)] is essentially based on the determination  Week 6 —3.78 1.26
of Ry, calculated as: Week 7 -0.73 0.73
Week 8 +0.36 0.68
bx(1—a)=E(T) 2 Week 9 +0.40 0.68
0 = —-—-—m————--
h Overall RG —31.62
where, for any individual in a population: b is the probability of Korea
becoming infected (infection rate); E(T) is the mean incubation
time of the disease, in case of infection; / is the probability — Week 1 +1.25 -
of detecting the infected case (confirmation rate); a is the  Week2 +6.62 1.08
probability of isolating the contacts of the infected case  Week3 +8.88 0.30
(quarantine rate). Using what available in the SIR modeling  Week4 +8.13 0.80
literature, Agosto and Giudici (2) proposes how to set these  Weekd +7.36 084
parameters to study a possible evolution of the Covid-19  Veek® +6.54 0.99
outbreak: T is based on a Gamma distribution, with expected Week 7 +o.17 0-40
value equal to E(T) = 7.5, 1 — a is set equal to &, without loss of Week8 +3.25 054
. . . . . Week 9 +1.11 0.45
generality; and b is estimated from a statistical model: exponential
(as in standard SIR models) or autoregressive [as in (2)]. Here  oyeral RG 14831
we will follow a non parametric approach, according to which
b can be calculated as the ratio between the new observed cases USA
¢ at t and the mean number of observed cases in the previous
(t —1,...,t — 1) days. In line with the expected infection time Week 1 -1.09 .
(7.5 days for Covid-19), ! is fixed equal to 7, so that: Week 2 —s.27 10.71
Week 3 —5.43 6.92
N VAZ ) ) Week 4 —7.42 9.45
b=7% ———— with i=1L..t-LI=1...,7. 3)  \ees _8.37 411
Lizi-1¥i Week 6 ~7.50 1.92
Following the previous step, a baseline level of Ry can be Week 7 o 116
calculated as follows: Week 8 T 0-94
Week 9 —0.67 0.84
Ro = E(T) * b (4)  Overal G —41.66
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which, assuming E(T) = 7.5, gives Ry = 7.5 % b,
Epidemiologically, the higher the Ry the higher the number of
people that will be infected and, eventually, will be hospitalized in
severe conditions, or will die. A value of R less than 1 indicates
that the epidemic is under control, and is leading to an upper
bound of cases. From our proposed definition of b, it is clear that
policy making (and its compliance) can affect it by changing a, h,
or both.

In our perspective, we refer to weekly intervals, leading
formula of Ry becoming Ry = ?&1 ,
the total new Covid-19 positive cases observed in week w and in
week w — 1, respectively. It follows that the value for Ry is not
available for the first week.

The results of our weekly Ry are shown in Tables 3, 4, and
can be compared with those of the RG values, for all weeks
except the first. The overall trend of Ry confirms that of the RG
statistics, with very low values for Korea, fast decreasing values
for China, slowly decreasing values for Italy and Germany and
even slower for the USA. However, the Ry appears more suitable
to indicate “local” variations rather than to evaluate policies in a
longer time horizon. This is shown, for example, in the case of
China, in which Week 9 indicates a rebound of the Ry, due to the
emergence of a relatively small number of cases, but large with
respect to the cases of the previous week. This does not indicate
that the containment policy is failing but rather a “warning sign.”

where p,, and 7, represent

4. CONCLUSIONS

We have presented a novel methodology that can be very
helpful to summarize and compare the effectiveness of Covid-
19 containment measures, in different countries. Specifically,
we have applied our proposed measures to the most infected
world countries, in order to assess if an increasing, uniform or
decreasing relationship occurs between the number of positive
Covid-19 cases and time.

Our empirical findings show that, starting from 13 April 2020,
Italy and Germany have achieved at least a uniform or slightly
decreasing trend of the contagion dynamics. With regard to the
non-European countries, China and Korea appear as the most
effective in containing the contagion, while USA do not perform
well due to an evident spread in the number of contagions.
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and Media Framing in South Korea

Wonkwang Jo' and Dukjin Chang?*

" The Institute for Social Data Science, POSTECH, Pohang, South Korea, ? Department of Sociology, Seoul National
University, Seoul, South Korea

This study explored the Korean media’s framing of COVID-19 and its impact on people’s
support for the government. A disaster such as a public health crisis has political
consequences. COVID-19 is no exception. However, the direction of the effect is not
easily determined. To properly understand this phenomenon, it is necessary to analyze
how the media frames the crisis. Using Structural Topic Model, this study examines
the Korean media’s framing of COVID-19 and especially pays attention to international
comparative framing. Based on our analysis results, we argue that expanded framing,
which compared the quarantine performance of Korea and other countries, induced
a positive change in people’s attitudes toward the government, leading to a major
political victory for the ruling party in the legislative election. Our research not only
identifies the impact of international comparative framing on government support but
also contributes to the development of methods for measuring media framing utilizing
topic modeling methods.

Keywords: COVID-19, framing, structural topic model, media, public health crisis

INTRODUCTION

Disasters have political consequences, and the COVID-19 pandemic is no exception. Under the
pandemic, we can see an increase in the approval ratings of political leaders in several countries,
including Italy, where rates of infection and deaths were exceptionally high. By contrast, the
American president’s approval rating remains steady, and Japan’s prime minister faces a slight
decrease in his approval rating (1). In South Korea, not only President Moon Jae In’s approval
rating increased under the COVID-19 pandemic, but also the increase led to a landslide victory of
the ruling party in the legislative election. The result drew much attention from around the world
because it was the first nationwide election held during the pandemic. The ruling Democratic Party
earned 180 seats out of 300 the largest victory in the history of legislative elections in South Korea.

What makes the difference? When does a disaster induce an increase in a political
leader’s approval rating, and when does it diminish it? The most intuitive explanation
is that political support is associated with government performance in protecting citizens
from the disaster. This logic seems to explain the Japanese case, in which political support
for the incumbent decreased as doubts grew about the government’s ability to control
COVID-19. However, this does not explain the Italian case, in which a rise in political
support appeared, even though government performance in controlling COVID-19 was relatively
weak. Another common explanation is the so-called “rallying ‘round the flag” effect (2),
meaning that people rally around the government during crises such as war. This effect
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could explain the Italian case, but it does not explain the
American and Japanese cases.

We suggest that more complicated and subtle political
activities are at work, in addition to government performance.
Among them, we focus on frame setting by the media. A disaster
such as the COVID-19 pandemic has various aspects, and the
parts the media choose to highlight, that is, how the media frame
COVID-19, can determine people’s responses to the threat. For
example, if the media emphasize the role of the government
and the need for national consensus in the COVID-19 crisis,
rather than the objective performance of health policy, and if
this approach earns public favor, the “rallying ‘round the flag”
effect could emerge. On the other hand, if the media emphasize
international comparisons of various countries’ disease control
policy performance and present a vivid picture of a specific
governments poor performance, the framing could induce a
decrease in approval ratings. As framing theories and studies
employing them have already claimed, both the actual threat and
the way it is described are important (3, 4).

By exploring the COVID-19 framing features and changes
in Korean media, we will analyze their impact on the Korean
governments approval rating. There are two main reasons
we selected the Korean case for analysis among many other
countries. (1) In Korea, there was not only a rise in approval
ratings but also a landslide victory for the ruling party in the
legislative election. The analysis value is high because changes in
approval ratings led to changes in the political power structure.
(2) We pay particular attention to the international comparative
frame of the Korean media and hypothesize that it would have
had a great impact on the governments approval rating. As
COVID-19 has demonstrated, the crisis caused by the virus
crossed borders, meaning that international comparative framing
could easily appear in other countries as well as in Korea. An
analysis of the Korean case could contribute to the understanding
of the political effects of international comparative framing in
other countries.

The study’s research questions are as follows:

How was COVID-19 framed by the media in Korea?

What is the feature of framing emphasizing
international comparisons?

How has this framing affected the Korean government’s
approval ratings?

MATERIALS AND METHODS

The reasons for establishing the period from January 20, 2020,
to April 14, 2020, are as follows: On January 20, the first patient
was confirmed to have been diagnosed with COVID-19 in Korea.
From this point on, the framing of COVID-19 began in earnest.
April 14 was the day before the legislative election in South Korea.
Since the rise in support for the government was vividly revealed
on the day of the election, we decided to examine public opinion
and framing until just before the legislative election.

More specifically, we used a list of words in articles as data.
BigKinds does not provide the original text of the item. Instead,
it provides words that appear in each piece. For example, let
us assume that a newspaper article’s text body is as follows:
“At today’s meeting of the World...” In this case, BigKinds
will produce a list of words in the article including “At, Today,
Meeting, World...” This type of data is suitable for use in topic
modeling methods such as the structural topic model (STM),
which we used. We excluded duplicate articles from the initial
search results. Newspaper companies sometimes republish the
same article with only slight changes to a word or phrase,
but such duplicate items were unnecessary in our analysis. We
therefore removed articles that BigKinds categorized as repeated
articles. However, because BigKind’s information is incomplete,
we checked whether the first and last 50 characters in the list
of words for each article were the same. If we found duplication
in either part, we removed the item. Finally, 37,184 articles were
used as data.

METHODS

Our main method was STM, a type of topic modeling method,
which, in addition to the essential function of such methods
to estimate multiple topics from large quantities of documents,
estimates changes in the proportion or content of the estimated
topics according to the meta-information of the documents (5, 6).
Meta-information in a document refers to various information
belonging to the document other than the content of the
document, e.g., document publication time, document category.
We utilized the publication time and type of newspaper as key
meta-information to estimate the changes in the proportions of
topics statistically. Estimating topics from 37,184 articles with
STM makes it possible to analyze main subjects or framings more
objectively and efficiently.

TABLE 1 | Newspapers and their categories.

Data Collection Newspaper name Category
We collected articles related to COVID-19 from 11 representative ‘ ‘
national daily newspapers in Korea. We used a database named Chosun_”b? Conservatfve
“BigKinds” (https://www.bigkinds.or.kr/), which is run by the Joongang-ilbo Conservative
Korea Press Foundation and provides data on articles in Korea’s ~ D°"9a-100 Conservative
leading 11 national daily newspapers. We collected all the items ~ Hankyoreh Liberal
produced from January 20 to April 14, including the keyword = Kyunghyang Shinmun Liberal
“corona” in Korean (Z24). We used “corona’ as our search  Kookmin-ibo Other

term because it is the most natural and comprehensive word for ~ Naei Shinmun Other
referring to COVID-19 in Korea. Munhwa-ilbo Other
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TABLE 2 | Topics and topic communities.

TABLE 2 | Continued

Topic # Interpretation C# Topic # Interpretation C#
6 Museum events (e.g., online exhibitions) 1 17 Events and conflicts related to quarantine facilities for Korean 3
9 COVID-19-related gossip of celebrities 1 residents in Wuhan
10 COVID-19 and fine dust or atmospheric conditions 1 21 COVID-19 in the United States and the U.S. Government’s 3
14 Rent reduction campaign to overcome COVID-19 1 response
19 Donations to overcome COVID-19 1 24 The novel coronavirus generation process and infection path 3
29 Interruption of church services 1 (including a description of the Chinese region)
26 Disputes concerning event and travel cancellation penalties and 1 28 U.S. political news
related government policy 37 COVID-19 confirmed patient statistics (many news reports from
29 News on farmers and sales of agricultural products during the 1 China)
COVID-19 crisis 38 Efforts to develop vaccines and treatments for COVID-19
32 Prosecutors’ investigations and court rulings 1 45 COVID-19 reaction of U.S. forces in Korea and South Korean
33 News on various broadcast programs and shows 1 forces
34 Issues related to mask supply (prevention of hoarding, supply 1 49 COVID-19-related situations in Italy and other European 3
increase, etc.) countries
36 Dramatic stories of families that occurred because of COVID-19 1 51 News on bans to entering countries 3
39 Political conflict over various remarks, including hate speech 1 54 COVID-19 infection of political leaders in other countries 3
related to CO\_AD'W ‘ 56 News on North Korea 3
40 (N:gv\\:lstresenltlngda qwfet street scerr:eh . 1 59 News on games 3
43 -19-related conferences with the president 1
. . o p ) 60 COVID-19 patient occurrence news 3
44 Online consumption growth and distribution industry 1 . ) . .
. 63 International relations and diplomatic news 3
46 News relating to prayer or sermons 1 o : i )
48 Introduction of various self-defense methods focusing on 1 64 COV|2_1%CO|IeCtlve infection of Japanese cruise ship S
disinfection methods passengers ] N
62 Film and film industries 1 73 News on Japan (e.g., Prime Minister Abe) 3
69 Closure of various facilities for quarantine 1 27 Po.stponement of SC:Od cl)pen|r?gs, academic schedule
70 News about how to relieve depression or anxiety caused by 1 adjustments, and other related issues
COVID-19 47 Colleges’ COVID-19 reactions, including the postponement of 4
72 News of investigations into false information and rumor 1 the opening of classes
dissemination 77 News of the closure of childcare institutions and private 4
79 Reviews of society and the world written in consideration of 1 education institutions
COVID-19 23 Deferring and canceling major sporting events, including the 5
5 The effect of COVID-19 on the air transport industry 2 Tokyo Olympics
16 Suspension of factory operations due to COVID-19 (Hyundai 2 35 Golf tournament news 5
Motor, etc.) 57 Sports news 5
20 Changes in the working form of companies due to COVID-19 2 1 News about the Sincheonji church 6
such as telecommuting 2 COVID-19 news from Daegu 6
25 glg;/r:gejgln economic indlicators such as exports due to 2 3 Symptoms and numbers of confirmed or infected patients 6
30 News on economic prospects 5 8 Various policies to prevent infection (e.g., social distancing) 6
42 Government regulations relating to employment and 2 12 News of deaths from COVID-19 6
labor-related issues arising from COVID-19 15 Collective infection cases and patient news (care centers, 6
50 The financial performance of major companies and their stock 2 Zumba dance academies, PC rooms)
price prospects 31 Confirmed patients’ contact tracing 6
52 Development of mobile application related to COVID-19 and 2 41 Responses and activities of various government ministries and
support for the development local governments with respect to quarantine
58 Lack of blood supply due to COVID-19 and group blood 2 53 The hospital and medical staff situation (lack of beds, the fatigue 6
donation of medical staff)
61 New vehicle launches and sales situation 2 55 News of domestic patients or confirmed patients
65 News on the stock market 2 66 COVID-19-related news on Jeju
71 News on the government’s extra budget 2 67 COVID-19 test results (including those of key politicians and
75 News on major companies (stories of CEOs, etc.) 2 other important people)
76 Policies to support small business owners and small- and 2 68 News on confirmed patients from various locations
medium-sized enterprises affected by COVID-19 74 Various measures to prevent collective infection at work (such as 6
78 Financial support policies for companies such as loan support 2 measures to prevent infection of call-center staff)
4 Dr. Li Wenliang’s death and President Xi Jinping’s weakening 3 11 News of the April 15 legislative election 7
litical b:
political base 13 News of each political party (mainly on the legislative election) 7
7 COVID-19-related news on major cities in China such as Wuhan 3 L . .
80 Issues of voting in general elections such as pre-voting 7
(Continued) 18 Prices of apartments and real estate falling due to COVID-19 8
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The process of estimating multiple topics from a large number
of documents using topic modeling methods is based on several
assumptions. Most of the topic modeling methods developed
after latent Dirichlet allocation (LDA), the most commonly
used topic modeling method (7), share these assumptions and
processes. First, a document is assumed to be a “bag of words,”
and only information about the frequency and type of each
word is utilized, not the actual sentence. This assumption is the
reason we can fit our model with word list information from
each newspaper article in BigKinds without the original text.
Second, a topic is assumed to be a probability distribution of
words. In this probability distribution, a word that is important
for a topic has a high probability, while a word that is not has
a low probability. This assumption is reasonable, given that a
topic is realized in language material through an unequal use of
words. For example, the topic “Banning foreigners from entering
the country” can be written as a probability distribution of
words such as [foreigners—0.02, entry—0.01, prohibition—0.01,
border—0.009...]. Third, it is assumed that each document is
generated from multiple topics and a probability distribution
of the topics unique to each document. The distribution of
topics held by a document refers to the proportion of multiple
topics in that document. For example, if three topics were
estimated in the entire document, one document could have a
topic distribution such as [Topic 1-0.4, Topic 2-0.4, Topic 3-
0.2]. This is also a reasonable assumption, given that a single

document—in this case, a newspaper article—can have a variety
of topics simultaneously.

Topic modeling methods after LDA, including STM, estimate
topics (i.e., probability distributions of words) and document-
specific topic distributions that are most likely to generate given
documents (8, 9). Extracting topics from documents has become
a statistical problem, as documents are viewed as bags of words,
and the topic is assumed to be a probability distribution of words.
Specific estimation algorithms vary, and algorithms such as Gibbs
sampling and variational inference are the best known (8, 10).

We propose that topics from topic modeling methods are
valuable for analyzing framing, which is why we utilized STM.
According to framing theory, the critical features of framing are
selection and salience. In other words, selecting specific aspects
and making them salient is framing (3, 11, 12). If we pay attention
to a set of words with a high probability from an estimated topic,
we can deduce the most salient objects in the given data because
it is natural that important and salient objects are frequently
referred to. Moreover, a set of words with a high probability
also provides information on the context of important objects.
It is difficult to understand the meaning and value of an object
from just one word referring to the object. However, if we have
a set of high probability words, we will be able to infer the
context in which they are used, and we can more accurately
estimate the nature of the objects. For example, when the word
“Japan” has a high probability, it is difficult to know exactly

FIGURE 1 | Topic network.
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what it means. However, if words such as “colonial land,” “trade,”
“contflict,” “Korea,” and “revenge” also have a high probability,
the meaning and value of the object “Japan” is more apparent
in the data. In a nutshell, a topic, or probability distribution of
words, is valuable information for analyzing framing because we
can identify essential objects and their context.

The specifics of our STM and additional data preprocessing
are as follows. We assumed that the publication time of an
article and the newspaper category of an article based on political
perspectives could affect the proportion of the topics estimated
by STM in the documents. The unit of a day measures the
publication time of items, and one of the three values of the
newspaper category is assigned to each newspaper. The names
of the newspapers and the newspaper category of each are shown
in Table 1. If topics from STM provide information on framing,
changes in the proportion of topics according to other variables
provide clues on changes in framing, depending on the variable.

In our STM, we used only the words that appeared in five or
more articles. Terms used in only a small number of items do
not provide suitable information for estimating topics. Finally,
45,905 different words were used in our model. Note that the term
“m=2”(in English “coro”), which BigKinds incorrectly extracted
from sentences, was corrected as “22L” (in English “corona”).

We also used Walktrap, a network community detection
algorithm for categorizing topics into cohesive subgroups (13,
14). STM also provides information on the correlation among
estimated topics. A positive correlation between two topics
indicates that the two topics tend to appear in the same
document. We assumed that a positive correlation between two
topics represented a link between the two topics. Based on this
assumption, we built a network among the estimated topics
and applied Walktrap to detect relatively cohesive communities
of topics. Finding cohesive communities of topics allowed us
to infer larger subjects embracing individual topics, which are
also valuable information for analyzing framing. Communities
of topics present not only specific important objects but also
common features of important objects at a more abstract level.

There are many types of network community detection
algorithms. We chose Walktrap because it is resilient to the
“resolution problem,” which refers to the incapability of detecting
a community consisting of a small number of nodes, and its
strong performance in several experiments (13, 15). We set the
Walktrap step parameter to 2, meaning that it calculated the
distance between nodes based on a two-step random walk.

All the analyses explained above were performed using R
(16) and its packages, including the following: “tidyverse” (17)
(for data wrangling and visualization), “tidytext” (18) (for data
wrangling), “tidyr” (19) (for data wrangling), “stm” (5) (for
STM), “igraph” (20) (for network analysis), “widyr” (21) (for data
wrangling), “lubridate” (22) (for handling date), “ggrepel” (23)
(for visualization), and “ggraph” (24) (for visualization).

RESULTS

We estimated 80 topics from 37,184 newspaper articles. As
previously explained, a topic is a probability distribution of words

(in this case, 45,905 words) and does not have an intuitive
meaning. Topics need to be interpreted by human researchers.
We interpreted each topic based on three types of information:
20 words with the highest probability in each topic, 20 words
with the highest frequency-exclusivity (FREX) score, and 10
documents’ titles that contained the highest proportion of each
topic. The high probability words indicate the essential objects
in the topic. The FREX score supplements the probability.
Suppose a word has a high probability for all topics. The
word paradoxically does not contain useful information about
individual topics. The FREX score is an indicator to overcome
this by considering the exclusivity and frequency together (6);
that is, a high FREX score word for a topic is important,
especially within the topic. Documents with a high proportion
of a topic present the realization of the topic in language
materials. Two authors considered the three types of information
and labeled 80 topics based on an agreement. The results
are shown in Table2. The first column contains topic
numbers (a nominal value for distinction), and the second
column contains labels assigned by the authors. The third
column contains numbers assigned to cohesive communities of
topics detected by Walktrap. This number is also a nominal
value for the distinction between communities of topics.
As explained in the Methods section, the communities of
topics are used to identify larger subjects or themes from
related topics.

Though extracting 80 topics from 37,184 documents produces
an excellent summary, the 80 topics represent, nevertheless, a
lot of information for humans to grasp intuitively. As previously
mentioned, we formed a network of the topics and identified
whether there were cohesive communities among them. Figure 1
presents a visualization of the network. Each node represents
a topic, and nodes of the same color belong to the same
community. Refer to the second and third columns of Table 1
for topics belonging to each topic community. As previously
mentioned, each topic community is numbered, and this is the
third column of Table 2. In Table 2, 80 topics are arranged by
the topic community number. We interpreted topic communities

TABLE 3 | Topic communities’ interpretation.

Community # Interpretation

1 Impact of COVID-19 on everyday life and response of
government and citizens

2 Impact of COVID-19 on economy and markets and
response of businesses and government

3 COVID-19 situation in other countries and international
relations

4 News of schools and other educational institutions and their
COVID-19 response

5 Sports news

6 News of confirmed patients, medical staff, and major
infection clusters

7 News on the legislative election

8 Falling real estate and apartment prices
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in consideration of topics belonging to each topic community.
In other words, a more abstract subject to describe each topic

community was derived in consideration of its topics. The result
is Table 3.

STM allows us to estimate the proportion of each topic in the
entire document. By adding the proportions of topics in the same
topic community, the proportion of each topic community can
also be estimated. Figure 2 shows the results.

1. Impact of COVID-19 on everyday life _
and response of government and citizens

3. COVID-19 situation in other countries and international relations -

6. News of confirmed patients, medical staff, and major infection clusters -

2. Impact of COVID-19 on economy and markets _
and response of businesses and government

7. News on the legislative election -

topic community

5. Sports news -

4. News of schools and other educational institutions _
and their COVID-19 response

8. Falling real estate and apartment prices -

FIGURE 2 | Proportion of topic communities.
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While it was predictable that topic community No. 1 dealing
with everyday life and No. 6 delivering medical information
would be high, the fact that No. 3 had the second highest
proportion is a notable result. This result reflects the fact that

COVID-19 is a global crisis. We looked at the change in the
proportion of topics in the third community, depending on
time and newspaper type. We selected topics 4, 7, 21, 49,
51, 54, 64, and 73, which are significantly related to news of

FIGURE 5 | President’s approval rating.
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other countries, from topic community no. 3 to estimate their
proportion changes. Furthermore, we visualized the change in
President Moon Jae In’s approval rating over the same period to
see if the proportion trends of these topics were similar to that
of the president’s approval rating. Approval rating data is derived
from the Gallop Korea Report (25-30).

Figure 3 is a plot of the change in proportion over time
in topics whose proportion decreased over time. The topics
related to China, entry bans, and Japanese cruise ships. Figure 4
shows some topics that increase slightly or maintain a steady
proportion. They are topics on foreign countries (relative to
Korea) other than China. Figure5 shows a change in the
presidential approval rating, representing an increase over the
same period. The topic proportion change in Figure 4 and the
change in presidential approval rating are more similar. Table 4

TABLE 4 | Pearson correlation coefficients between topics in Figure 4 and
approval rating.

Pearson correlation P
coefficient
Approval rating and 0.9161648 4.868e—13
Topic 21 (COVID-19 in the
United States and the U.S.
Government’s response)
Approval rating and 0.71208 7.035e—06
Topic 49 (COVID-19-related situations
in Italy and other European countries)
Approval rating and 0.7439068 1.617e—06
Topic 54 (COVID-19 infection of
political leaders in other countries)
Approval rating and Topic 73 (news 0.1738349 0.3497

on Japan)

shows the correlation coefficients between the presidential
approval rating and the topic proportion in Figure 4.

These correlation coefficients have limitations. Since the
approval rating of the president was not measured every day,
the approval rating over 31 days and the proportion of topics
corresponding to those days were utilized: from January 20 to
April 14, a total of 86 days, there are only 31 data points. However,
the results show that the three international comparative topics
(No. 21, 49, 54) have significant positive correlations with the
approval rating.

Additionally, we estimated how the above eight topics differed
in proportion, depending on the type of newspaper. Specifically,
we looked at the difference in proportion between liberal and
conservative newspapers. The results are shown in Figure 6.

Topics concerning China, the United States, and the ban
on entering countries are more prevalent in conservative
newspapers than in liberal newspapers.

DISCUSSION

The South Korean government experienced a dramatic rise in its
approval rating during the COVID-19 crisis. According to Gallop
Korea, the percentage of those who stated, in the performance
assessment, that the president was “doing well” rose to 59%
during the April 13-14 period, just before the legislative election,
from 46% during the January 14-16 period, just before the
first confirmed case of COVID-19 occurred. A total of 54% of
respondents who gave positive reviews April 13-14 cited the
government’s strategy in coping with COVID-19 as the reason.
Based on this increased approval rating, the ruling party achieved
an overwhelming victory in the legislative election, which was
unprecedented in South Korea’s political history. It won 180 out
of a total of 300 seats.
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FIGURE 6 | Proportion differences among topics concerning international news.
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With 10,506 confirmed cases and 222 deaths by April 14, how
could the South Korean government and the ruling party have
been able to win such generous support? We think that news
about other countries and the international comparative framing
that resulted can at least partly explain this. In our view, there
were two crucial framings related to news of other countries and
their changes.

The first was the attempt and decline of the Chinese entry
ban framing. By the time South Korea had started to experience
COVID-19, China was in the middle of a disease epidemic.
During this period, media focused on news of China’s infections
and the need to ban Chinese entry into South Korea. The high
proportion of topics related to Chinese news and entry issues in
the early stage (Figure 3) shows an active attempt to establish
such a framing. Given that such topics had a higher proportion
in conservative media (Figure 5), it is likely that it was mainly
conservative newspapers that attempted this. However, as shown
in Figure 3, this framing was not well received by the public and
gradually declined in proportion.

Instead, the emerging framing emphasized the excellence
of Koreas quarantine performance based on international
comparisons. As Figure4 shows, as COVID-19 spread
worldwide, news of infections in the United States and
European countries started to take on greater proportions
in reports. The infection status in these countries was much
worse than in Korea. As these topics expanded their weight,
we believe that the conditions formed for a change in domestic
public opinion in favor of the current administration. In other
words, as international comparisons became more active, Korea’s
performance was confirmed to be relatively superior, which
had a positive impact on the government’s approval rating. We
speculate that this is the reason the change in the proportion of
topics in Figure 4 and the change in the presidential approval
rating of Figure 5 seem similar.

In sum, we propose that the following occurred. When
COVID-19 broke out in South Korea, the legislative election
was expected in less than three months’ time. The conservative
newspapers, well known for their very critical stance toward the
current liberal government, seemed to want to use the pandemic
to make the ruling party lose. They repeatedly reported negative
news. The major logic of their criticism was that South Korea did
not ban Chinese entry because the current liberal government
was shamelessly subservient to China due to its pro-North
Korea policies. Some conservative media even argued that the
South Korean government was even more incompetent than the
North Korean government because the latter banned Chinese
entry very early as COVID-19 broke out. This frame-setting
left a strong impression in voters’ minds that the government’s
performance in fighting COVID-19 was the most important
criterion when casting their votes. Then, there was a turnaround.
While South Korea succeeded in flattening the curve, regions that
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The coronavirus disease 2019 (COVID-19) pandemic has been accompanied by the
return of the concept of national state and exhibited signs of crisis of globalism
and liberalism. The pandemic affected most aspects of society and human activity,
including socioeconomic impact. Economic problems, shortages of medical supplies
and personnel, xenophobic sentiments, and misinformation led to the use of unethical
practices and human rights violations. To navigate through this crisis, many countries
resorted to traditional diplomacy in the absence of effective international instruments.
Thus, the world faced the urgent need in functioning global governance. The pandemic
also manifested the increasing importance of international organizations as sources of
technical expertise, providing scientific basis for politicians to legitimize their decisions
and actions. The article addresses the topic of implications of the pandemic for
governance and forecasting a post-pandemic future. The research focus of this paper,
therefore, is the assessment of the role of the World Health Organization (WHO) in
prevention and response to pandemics. The work is aimed at identifying the functions
of the WHO and assessing its activities in prevention and control of pandemics
and response to the COVID-19 pandemic in particular. Furthermore, the objective of
this article is to identify gaps in the WHO pandemic control efforts and formulate
recommendations on addressing them.

Keywords: World Health Organization, COVID-19, international health regulations, pandemics, pandemic
response, pandemic prevention

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic and other recent and ongoing infectious
disease outbreaks, emerging, re-emerging, and neglected infectious diseases, as well as bioterrorism,
posing a threat to health security, suggest the necessity and significance of pandemics-related
research. The control of pandemics is impossible without international cooperation, due to their
transboundary nature, and intergovernmental organizations are to play an important role in
pandemic preparedness and response. The World Health Organization (WHO) is the only source
of legally binding international regulations for pandemic response, the importance of which is
growing, and a provider of technical assistance and standard guidelines to the states (1). Strong
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national health systems are the foundation for effective
pandemics prevention and control, and their strengthening is
crucial, especially in low-income countries. The international
system of mechanisms of response to pandemics is currently
in the process of formation, and it is a dynamic process.
The challenge for such system is to ensure the existence of
supranational legal authority and make it function. The authority
and the capacity of the WHO to lead the international response
have been questioned during the Ebola outbreak and the COVID-
19 pandemic. The crises also revealed the lack of resources of the
WHO to effectively prevent and respond to pandemics (2). At the
same time, the role of emerging influential and resourceful actors
in pandemic control has been growing, including the World Bank
Group, the Bill and Melinda Gates Foundation, Médecins Sans
Frontiéres, and other organizations. One of the central issues in
international efforts to prevent and control pandemics is the aid
to the poorest countries to develop health systems and ensure
availability and accessibility to the basic health services by their
population (3).

THE ROLE OF THE WHO IN PANDEMIC
PREVENTION AND CONTROL

The role of international mechanisms advanced significantly
from adopting the WHO International Health Regulations (IHR)
in 1969, focusing on just three diseases (cholera, plague, and
yellow fever), to approving the current version of the IHR in 2005
and to creating the WHO Contingency Fund for Emergencies
(CFE) in 2015 (4, 5).

During the SARS outbreak in 2003, the problem of
coordinating response actions in different countries already
became obvious. The existing response mechanisms were rather
slow and disorganized. The outbreak revealed the necessity to
modify the IHR. The revision of the IHR in 2005 allowed
the WHO to declare Public Health Emergency of International
Concern (PHEIC) and required the Member States to strengthen
national emergency response capacity. The revised version of
the THR was tested by HINI1 influenza outbreak in 2009,
when weaknesses in the global response to influenza pandemic
were revealed again. The WHO issued recommendations to
the Member States to create more extensive reserve global
health workforce and establish $100 million contingency fund
for future pandemics. However, these recommendations were
not implemented until 2014 (6). The Ebola crisis revealed the
importance of legal instruments and raised legal and ethical
issues, due to, for example, introduction by some governments of
trade and travel restrictions. This outbreak questioned the WHO
credibility and the effectiveness of the IHR (7).

The WHO plays a key role among all intergovernmental
organizations involved in tackling pandemics, and it is the
only source of legal authority. The core functions of the
WHO related to pandemics prevention and control include
the following: support Member States in developing national
capacity to respond to pandemics, support training programs,
coordinate Member States for pandemic and seasonal influenza

preparedness and response, develop guidelines, and strengthen
biosafety and biosecurity (8).

The main instruments used by the WHO for pandemic
prevention and control include the IHR, the Global Outbreak
Alert and Response Network (GOARN), the Public Health
Emergency Operations Centre Network (EOC-NET), the
Contingency Fund for Emergencies, and the Pandemic Influenza
Preparedness (PIP) Framework. At the strategic level in
pandemic control, the WHO focuses on reinforcing national
public health systems, One Health approach, and strengthening
global partnership.

The IHR is a legally binding regime for protection and
management of disease threats. It is a framework for collective
response to the threats, involving one or more countries, or to
public health events of global significance. The current version of
the IHR entered into force on 15 June 2007, and they are binding
on 196 countries across the globe, including all WHO Member
States (1).

To date, the progress has been achieved in some areas
of the THR implementation, for example, introduction of
national focal points to connect with different government
sectors, stakeholders, and the WHO; increased transparency in
reporting; improved use of early warning systems; and enhanced
cooperation between organizations dealing with human and
animal health. Nevertheless, there are still significant gaps related
to the THR. By the original deadline of June 2012, only one-
fifth of the 192 WHO Member States had met the core capacity
requirements, and by 2019, one-third (9). The problems related
to the IHR implementation are lack of resources and difficulties
in developing effective public health services. The IHR are not
flexible enough to be adapted to local conditions. The criteria
and mechanisms for declaring public health emergencies and for
complying with the IHR need to be improved. The procedures
should be simplified for the countries with scarce resources
(3, 10).

In order to provide rapid access to resources and expertise
for effective response to public health emergencies, in 2000, the
WHO and partners established GOARN. The network provides
a global operational framework encompassing a wide range
of capacities and expertise, and it is aimed at coordinating
support to countries and effectively deploying response teams.
GOARN links over 200 institutions and networks and includes
over 600 partners around the world (11). Since its establishing,
the network has been involved in 135 field missions in 90
countries, deploying over 2900 professionals to the field (12).
GOARN is considered to be effective, and it has gained trust
and respect. The WHO stresses the importance of training and
maintaining a reserve global health emergency personnel (13).
GOARN focuses on the technical support roles and improving
surveillance. Despite its efficiency, during Ebola outbreak, it
became clear that GOARN needs to strengthen its leadership,
respond faster, and broaden its capacity (6).

In 2012, the WHO established EOC-NET to identify and
disseminate best practices and standards for EOCs and support
EOCSs capacity building in Member States. The WHO works
with EOC-NET partners to develop evidence-based guidance for
establishing, operating, and improving EOCs (14).
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Considering the criticism of the WHO in terms of lack of
resources and slow response to emergency situations, CFE was
established by the World Health Assembly in 2015, with the
target funding of US$100 million for the 2018/2019 biennium.
This target has been achieved. Since the establishment of CFE,
the Member States have contributed over US$130 million to it
(15). The distinctive feature of this fund is that it can be mobilized
within 24 h, while the other financing mechanisms have different
funding criteria and slower disbursement cycles. For this fund to
be effective, it needs to attract greater levels of multi-year flexible
financing (16).

PIP Framework for the sharing of influenza viruses and access
to vaccines and other benefits is an international agreement
adopted by the World Health Assembly in 2011 to improve
global pandemic influenza preparedness and response. The
Framework includes a PIP Benefit Sharing System that foresees
an annual Partnership Contribution to the WHO from influenza
vaccine, diagnostic, and pharmaceutical manufacturers through
the WHO global Influenza Surveillance and Response System
(17). Through this mechanism, the WHO will ensure the
immediate availability of necessary products in case of influenza
pandemic. Furthermore, WHO partners have contributed
US$198 million to improve pandemic influenza preparedness
and response. According to Gostin et al. (18), even though PIP
Framework is not a treaty, it has features of international law,
such as collective accountabilities, partners collaboration, and
compliance procedures.

Global partnership is one of the main areas of work
to guide the IHR implementation. Key partners to support
the WHO implementation include the Food and Agriculture
Organization, the World Organization for Animal Health, the
UN Children’s Fund, the International Labour Organization,
the European Union (EU), international aid agencies, WHO
collaborating centers, and non-governmental organizations and
foundations (19).

RESPONSE OF THE WHO TO THE
COVID-19 PANDEMIC

According to the provisions of the IHR, on 30 January 2020,
the WHO declared the outbreak a PHEIC and assessed the risk
as very high for China, and high at the global level. On 11
March, the WHO said that the outbreak can be characterized as a
pandemic (20). The WHO did not recommend limiting trade and
movement, in line with IHRs. Many countries, however, have not
followed these recommendations (21).

Shortly after announcing the pandemic, the WHO launched
the COVID-19 Solidarity Response Fund. This initiative allows
individuals and organizations around the world to directly
support the work of WHO and partners to help countries with
greatest needs prevent, detect, and respond to the COVID-
19 pandemic. The disbursement mechanism for money raised
through the Fund is quick and flexible. As of July 2020, the
Solidarity Response Fund collected more than 200 million
USD from more than 500,000 individuals and organizations
(22). Furthermore, the WHO has also been involved in other

fundraising efforts, such as establishing the WHO foundation
and organizing charity concerts.

Another key initiative to respond to drastic medical supply
shortages and potential food crisis in a number of countries, the
WHO in collaboration with the World Food Program established
the UN COVID-19 Supply Task Force in April 2020, within the
framework of COVID-19 Supply Chain System. This mechanism
has been created to coordinate the procurement of medical
supplies to countries with overwhelmed health systems. This
initiative will be run by the WHO and the World Food Program,
together with a number of UN partners. The supply chain hubs
will be located in Belgium, China, Ethiopia, Ghana, Malaysia,
Panama, South Africa, and the United Arab Emirates. According
to the WHO, the supply chain may need to cover more than
30% of the world’s needs in the acute phase of the pandemic
(23, 24). Prior to launching this mechanism, the WHO has
already shipped personal protective equipment and diagnostic
tests to over 120 countries.

The WHO has also launched a “Solidarity Trial” initiative, an
international clinical trial, with the participation of 90 countries,
aimed at finding effective treatment through rapidly discovering
whether any existing drugs can slow the progression of the
disease, or improve survival (25).

In collaboration with partners, the WHO launched a Global
Collaboration to Accelerate the Development, Production, and
Equitable Access to New COVID-19 diagnostics, therapeutics,
and vaccines (26). The WHO has been extensively involved
in providing training and technical assistance thought its
OpenWHO platform and GOARN knowledge hub and in
deploying experts via GOARN network (27). The WHO tackles
misinformation through carrying out various online campaigns
and being active on all social media channels. It releases daily
situation reports and holds press conferences for updating the
media about the pandemic. In March 2020, the WHO has started
allocating the funds from CFE by releasing $9 million to the most
vulnerable countries (28).

The response initiatives by the WHO have come under
criticism, mainly by the US President Donald Trump, who
accused the WHO for failure to control the pandemic and for
promoting the interests of China. In April 2020, D. Trump
announced the suspension of the US financing of the WHO and
later on the withdrawal of the US membership in the WHO.
However, other members such as China, France, and Germany
pledged extra funding to the WHO to compensate for the lack
of resources (29, 30). Thus, the WHO has been engaged in
political confrontation, which has led to changes in balance and
redistribution of influence among the Member States.

DISCUSSION

COVID-19 and previous pandemics have tested the leadership
of the WHO and revealed a number of problems in its activities.
The WHO response to both the 2009 influenza pandemic and the
COVID-19 pandemic has been extensively criticized. The main
points related to the WHO pandemic prevention and control
activities that have come under criticism are as follows:
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. Over/underestimation of threat.

. Conflict of interest and political bias.

. Problems related to the IHR implementation.

. Slow response.

. Lack of financial resources.

. The WHO is seen as a more political and less technical
organization (6).

7. The WHO pandemic preparedness plans are ill-equipped to

foresee and solve unique ethical challenges that may arise

during different infectious disease outbreaks (31).

AN Ul N~

Apparently, the allegations of overestimation of threat and
accusations of conflict of interest following the 2009 influenza
pandemic have led the WHO to be more cautious in its
statements and in declaring PHEIC and pandemic. The WHO
followed experts’ advice to mobilize the wider national, regional,
and international community at earlier stages of an outbreak
prior to a declaration of a PHEIC (3).

The majority of countries do not meet the core capacity
requirements for the implementation of the IHR (9). A number
of provisions the IHR have been violated by countries during
the COVID-19 pandemic, as it had already happened during
the Ebola pandemic (32). There is no multilateral strategy or
funding to address the problem of pandemic preparedness and
developing capacities for implementation of the IHR in low-
income countries (7). At the same time, progress has been
achieved in such areas as surveillance and communication among
stakeholders involved in pandemics control and organizations
dealing with human and animal health.

Some experts argue that the IHR do not create international
law that is binding on the participant countries, due to the
implementation and compliance problems. In practice, the
international community applies “soft law” that implies non-
binding duty to collaborate with other countries and with the
WHO with regard to infectious disease surveillance and control
of outbreaks. Although such “soft law” is neither mandatory
nor enforceable, it is powerful politically. The reasons for why
this “law” is functioning are that contributing to and enhancing
international collaboration in infectious disease response is in a
country’s self-interest and that the WHO managed to create a
framework for international cooperation on infectious diseases
that is able to withstand the increasing global threats posed
by pathogens (33). Suthar et al. (34) consider sanctions and
embargoes a viable alternative to the functioning IHR. While
using such measures can be inevitable in certain situations, as
practice shows, these instruments can be based on the principle of
double standard and be used for political manipulation purposes.

The WHO has been working on adjusting its policies
and activities according to identified gaps, for example, by
establishing the CFE. Experts point out evident progress in
the WHO response to the Ebola outbreak in Congo in 2018,
compared to its response to the 2014 outbreak (32). During
the COVID-19 pandemic, the role of the WHO as a source of
information and knowledge dissemination organization turned
out to be critical, due to uncertain rapidly evolving situation
and a lack of data and scientific knowledge about the virus
and the disease. Given the significant impact of misinformation

on countries pandemic control efforts, this function of the
WHO is especially important in the countries with low trust
in government.

The WHO pays special attention to developing collaboration
with other organizations involved in pandemics preparedness,
focusing on One Health Approach. During the COVID-19
pandemic, the WHO has been collaborating and coordinating
response with a wide range of international organizations,
including the World Bank Group, various UN agencies, Gavi, the
Global Fund, the EU, etc. (35).

The recommendations to improve the WHO capacity to
prevent and control pandemics are as follows:

1. Continue the ongoing reform of the WHO.

2. Member States should ensure stable
the organization.

3. The WHO should work on increasing its credibility, paying
special attention to ensuring the organization’s transparency,
political and business neutrality, and adapting evidence-based
decisions and policies.

. The member states should develop political trust, and the
organization should be unbiased, distance itself from politics,
and focus on its technical functions.

5. Focus the international efforts to tackle pandemics on long-

term development aid programs and projects.

6. Concentrate efforts on developing basic health infrastructure
and strengthen health systems in countries most vulnerable
to pandemics.

7. Further consider the options for the IHR enforcement
mechanism and the IHR revision.

8. Create a coordinated, adequately funded global health
initiative to deliver assistance to the vulnerable countries to
build their capacities to implement the THR.

9. The WHO should further collaborate with partners to resolve
the issues, indirectly related to the WHO functions, that
impede effective prevention and control of pandemics.

financing for

The most vulnerable countries to pandemics are conflict-affected
countries (36). Therefore, a powerful instrument to prevent
pandemics is the prevention of conflict escalation. The aid
efforts, including the efforts to strengthen health systems, will be
ineffective and inefficient as long as the governments are involved
in conflicts in the pursuit of taking over natural resources and
boosting the profits of military corporations. Furthermore, the
countries-beneficiaries of development aid can critically perceive
the contradiction between the negative effects of economic
policies dictated by the donors and development aid initiatives
aimed at mitigating various effects of such policies on society
and health of the population (37). Such issues, however, do not
fall under the direct responsibility of the WHO, and the WHO
cannot be held accountable for these shortcomings.

In response to the COVID-19 pandemic, the WHO has been
working in line with its core functions related to pandemic
control. It has used some of the existing mechanisms for
pandemic prevention and control and created new ones to
respond to COVID-19. Overall, given the situation of uncertainty
and lack of knowledge about COVID-19, the WHO has taken
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timely appropriate steps in the initial response to the pandemic.
The measures adopted by the WHO lie within the scope of the
organization and have been limited by its mandate and available
resources. Lessons learned from COVID-19 pandemic response
should be further analyzed, and the organization’s emergency
response mechanisms and capacity should be improved, as
discussed above. Many experts agree on the necessity to provide
the WHO with more resources and stable financing and extend
its mandate (2, 3, 38). The world community expects the WHO
to play a stronger leadership and coordination role.
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We start (section The COVID-19 Pandemic and lItaly’s Response to It) by focusing on
[taly’s “tough” response to COVID-19 pandemic, which included total lockdown with
very limited possibility of movement for over 60 million individuals. We analyse (section
Sweden’s Softer Approach) Sweden’s softer approach, which is based on relatively lax
measures and tends to safeguard fundamental constitutional rights. We problematise
(section General Disagreement Among Experts: A Pressing Epistemic Problem) around
the stalemate that arises as a consequence of the implementation of these different
approaches, both epistemically grounded and equally justified, in the face of an unknown
virus, in society. We point out that in some cases, like the one we discuss here, the
epistemic justification that underlies scientific expertise is not enough to direct public
debates and that politicians shouldn’t exclusively focus on it. We claim that, especially
in situations of emergency when experts disagree, decision makers ought to promote
broad discussions, with attention to public reason as well as to constitutional rights, in
the attempt to find a shared procedural and democratic agreement on how to act. On
these grounds (section The Need of More Public Discourse in Fighting Covid-19) we call
for an increase role of different types of expertise in public debates thus for the inclusion
of ethicists, bioethicists, economists, psychologists, moral and legal philosophers in
any scientific committee responsible for taking important decisions for public health,
especially during situations like pandemics. Likewise, in the interest of public reason
and representativeness, we also claim that it may be fruitful to bring in non-experts,
or experts whose expertise is not based solely on “epistemic status,” but rather on
either experience or political advocacy, of either the homeless, the immigrant, or other
disenfranchised groups. This, in expanding the epistemic-expert pool, may also make it
“more representative of society as a whole.”

Keywords: COVID-19, public health, expertise, scientific disagreement, ethics, science
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THE COVID-19 PANDEMIC AND ITALY’S
RESPONSE TO IT

As of September 2020, SARS-CoV-2 -a coronavirus which likely
originated in Wuhan, China- that causes COVID-19 - has been
ravaging the world (almost 30 million people infected), causing
the deaths of almost 1,000,000 people (at the time of writing)!.

The virus’s etiology is still not-well understood; however,
it is known that it propagates quickly among humans by
close contact, air currents, by touching contaminated objects
or through respiratory droplets produced when an infected
patient coughs or sneezes®. The virus may cause, in its strongest
manifestations, acute respiratory infections that lead to the
death of the individual that contracted the virus [estimated
mortality rate was 3.4% as of March (1), with significant
regional differences’].

The ease of contagion of COVID-19 (on March 11th 2020 the
World Health Organization described the Covid-19 situation as
a pandemic) and the growing number of deaths (with families
being decimated) along with the collapse of ICUs has prompted
the authorities to adopt measures (such as generalized reduction
of transport and economic activities) to prevent the virus from
spreading further. These measures have caused dramatic effects
(e.g., freezing of international trade, increase in unemployment,
crude oil prices below zero) on the world’s economy. Such effects
are likely to trigger, despite Governments/Institutions’ attempt to
inject money into suffering economies®, a global recession.

In this context, biomedical experts (such as virologists,
epidemiologists, immunologists, public health scholars, and
statisticians) have acquired an increasingly central role in public
debates. They acquired such a role by virtue of their epistemic
authority (2), which loosely speaking depends on established
knowledge combined with an education of excellence, success
in one’s field, academic achievements, recognition by colleagues,
and high positions in leading institutions.

Biomedical experts have been elaborating models of
contagion, strategies for preventing the virus from spreading
further, and offering precious advice to politicians for
implementing public health policies devised to safeguard
society. In the face of a new, aggressive virus, for which there was
no cure, health systems have shown themselves to be remarkably
unprepared. As a consequence, the political authorities have
had to rely more and more on the experts to try to formulate
health policies suitable to contain the pandemic. The public too,
confronted with the imminent serious threat, has not shown any
of the recent tendencies of mistrust toward science and scientific
reasoning recently observed (3).

Two different types of approaches to dealing with the COVID-
19 pandemic have, as a result of this process, emerged. One, that

Uhttps://coronavirus.jhu.edu/#covid- 19-basics (accessed August 2020).
Zhttps://www.who.int/health-topics/coronavirus#tab=tab_1 (accessed ~August
2020).

Shttps://worldmapper.org/maps/coronavirus- cases- mortality/
August 2020).

“https://ec.europa.eu/info/live- work- travel- eu/health/coronavirus- response/
economy_en (accessed August 2020).

(accessed

is exemplified by Italy (but also shared by most governments
in the world at different degrees) of severity and control, based
on state-enforced quarantine. The other, exemplified by Sweden
(and partly shared, at the outset at least, by countries like the USA
and the UK) of relative relaxation, in which quarantine is not
implemented for various reasons (economic, constitutional or
alleged scientific ones) and relatively lax measures of prevention
are deemed to be sufficient to stop the pandemic®.

In this section we briefly look at the Italian response to the
coronavirus pandemic. Italy’s COVID-19 epidemic, which as of
July claimed more than 35,000 lives on a population of ~60
million individuals, exploded in the wealthy and prosperous
North, where it put under significant pressure one of Europe’s
most developed health care systems.

In order to prevent mass contagion throughout the country,
which would have caused catastrophic effects in the less
prosperous and developed (infrastructurally, at least) South,
the Italian government advised by a team of medical experts
[known as comitato tecnico scientifico] implemented a series of
measures, which involved: (i) restriction on movements; (ii)
enforced quarantine; (iii) bans on travel and assemblies; (iv)
closing of all stores except essential services, (v) shutting down
all municipal borders; (vi) uniformed police and armed soldiers
setting up checkpoints around the country.

In accord to the stringency index (which records the strictness
of “lockdown style” policies that primarily restrict people’s
behavior) calculated by the Oxford COVID-19 Government
Response Tracker®, at mid-March Ttaly scored 90.48, the most
stringent level alongside with Spain. At that time Sweden scored
28.57 and it was among the countries with the least stringent
measures in the world. As of mid of July, Italy scored 58.33 and
Sweden 38.89.

The harsh measures implemented by the Italian government
(~2 weeks after the first cases were discovered in the country’s
North) arguably came in too late and did not manage to
prevent the surge of cases that has heavily taxed the capacity
of an extremely well-regarded health care system. In particular,
it is deemed that policy makers should have stressed the
message “don’t meet anyone” rather than merely “stay at
home,” due to the special familiar and relational structure
and functioning of Italian society. However, after months of
lockdown, the situation in Italy was gradually getting under
control and the country—as of July 2020 seemed to have
“flattened the curve, meaning that it successfully managed
to slow down the spread of the infection’. IC units were
readily available and less cases were being discovered. On
these grounds, the Italian government ordered a gradual
reopening of the country, even though the contagion was
not zeroed.

>We are not considering here the response of some countries, like Belarus, whose
President adamantly refused to accept the gravity of the pandemic and suggested
its citizen to visit saunas and drink more vodka to avoid contagion: https://www.
forbes.com/sites/jamesrodgerseurope/2020/04/04/in-belarus-lukashenko-has-
his- - own-ways- for- the- country- to- face- coronavirus/
Shttps://www.bsg.ox.ac.uk/research/research-projects/coronavirus-government-
response-tracker (accessed August 2020).

“https://coronavirus.jhu.edu/data/new- cases (accessed August 2020).
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SWEDEN’S SOFTER APPROACH

Sweden’s COVID-19 pandemic has, as of July 2020, caused the
death of almost than 6,000 people on a population of roughly 10
million individuals (Sweden’s population is 1/6 of Italy). At the
onset of the pandemic, the Swedish government (advised by some
of the country’s top epidemiologists, such as Prof Anders Tegnell)
decided not to enforce lockdown (many businesses, including
restaurants and bars stayed open) or to impose strict social-
distancing policies (borders and schools for under-16s were also
open). It only implemented a minor set of restrictions (such
as banning gatherings of more than 50 people) and relatively
lax trust-based measures (such as telling older people to avoid
social contact or recommending work from home) to protect and
safeguard society.

This was done for two reasons mostly. These are
scientific/economical and constitutional. Firstly, Sweden’s Public
Health Agency -based on findings it gathered across the country®
deemed that closing-down all businesses would be useless to
stop the pandemic because COVID-19 had already reached
the country. In addition, the biomedical experts consulted by
the government (such as Professor Anders Tegnell)’ remained
adamant that enforced quarantine would be undesirable (for
psychiatric, psychological, and physical reasons) and even
counterproductive (in terms of the economic repercussions
it would have on Swedish economy). Secondly, according to
Swedish laws on communicable diseases'?, it is the citizen -not
the Government- that has the responsibility not to spread the
disease. These laws tend to defend acquired constitutional rights
(such as freedom of movement and freedom of assembly) and
because of them quarantine can only be contemplated for people
or small areas (such as a school or a hotel) but cannot be legally
enforced on larger geographical expanses of land (e.g., regions).

Sweden’s less intuitive and more controversial approach can
be praised for attempting to safeguard citizens freedom!!,
which quarantine seems to threaten. However, the potential
cost in terms of human lives of this approach has also raised
many concerns'?.

Several researchers!® have criticized the Agency for Public
Health and the experts chosen by the government for not having
fully acknowledged the role of asymptomatic carriers.!* Others

Shttps://www.folkhalsomyndigheten.se/contentassets/
1887947af0524fd8b2c6fa71e0332a87/skattning-av-
vardplatsbehov-folkhalsomyndigheten.pdf?fbclid=
IwAR3Dij1B7jGicxFmRtw7EODymicfo_54W0DoFz6n3Dh7ax9MSte9wnorVF4
(accessed August 2020).

9https://www.nature.com/articles/dél1586—020—01098—x (accessed August 2020).
Ohttps://www.loc.gov/law/help/health-emergencies/sweden.php (accessed
August 2020).
Uhttps://sverigesradio.se/sida/artikel.aspx?programid=2054&artikel=7463561
(accessed August 2020).
Phttps://www.theguardian.com/world/2020/mar/30/catastrophe-sweden-
coronavirus-stoicism-lockdown-europe (accessed August 2020).

13A petition was launched by a group of scientists demanding the government
to implement stricter measures. The petition was signed by over 2,000 doctors,
including the chairman of the Nobel Foundation, Carl-Henrik Heldin.

14“Were not testing enough, we're not tracking, we're not isolating enough. We
have let the virus loose,” Cecilia Soderberg-Naucler, an epidemiologist at the
Karolinska Institute, stated. Joacim Rocklév, a professor of epidemiology and

have criticized the increasingly neoliberal turn of the Swedish
government, the dismantling of its health infrastructure and its
large business orientation (4). Moreover, it is not clear whether
this softer approach to the pandemic can really bring about
the economic benefits it promises. Recent data have shown that
Swedish’s economy won’t dodge economic hit despite its light
touch to the pandemic!®.

More importantly, despite a relatively recent study (5)
suggested that Sweden’s limited lockdown measures may have
resulted in fewer death than expected, evidence is mounting
that the Swedish’s approach to curb the COVID-19 pandemic
has not been as successful as first thought!®. Mike Ryan,
executive director of WHO’s Health Emergencies Program,
recently condemned herd immunity as a strategy to deal with the
infection: “it can lead to a very brutal arithmetic that does not
put people and life and suffering at the center of that equation.”!”
Regardless of herd immunity, which clearly has not been achieved
(the proportion of Swedes carrying antibodies is still believed
to be well below 10%), Swedish death raise has become indeed
very problematic. Sweden has a death toll greater than the
United States: 564 deaths per million inhabitants compared with
444, as of July 27'8. Sweden also has a death toll comparable to
that of Italy (581)'° but nearly five times greater than that of the
other Nordic countries combined?’, which seems to suggest that
under similar (cultural, geographical, infrastructural) conditions
the death toll could have been much lower; hence, that many lives
could have been saved if a different approach had been pursued.

However, as data may quickly change again, we ought to
preach prudence and avoid drawing sharp conclusions. For this
reason, given the evidence available at the time of writing, it
seems reasonable to suggest that Swedish’s approach needs -
at minimum- to be redesigned, so as to take into account
not just economic parameters but also to protect and defend
the lives of Swedish citizens’ in the interest of public health.
Additionally, even if Sweden’s approach would turn out to be
better than the competing one (which at the moment seems very
unlikely) significant concerns would remain about its possible
potential application to other countries, such as Italy. Applying
the Swedish approach to Italy (and to many other countries like
Italy worldwide), would be quite difficult we believe, and likely
result in a massacre for the following reasons. Italy’s density is
206 people per Km? whereas Swedish density is 1/10 of that,
25 people per Km?2. Swedish population is, as noted above, 1/6

public health at Umea University, added, “Does this mean this is a calculated
consequence that the government and public health authority think is okay? How
many lives are they prepared to sacrifice so as not to ... risk greater impact on the
economy?”: https://www.wsws.org/en/articles/2020/04/03/swed-a03.html
Bhttps://www.politico.eu/article/swedens- cant- escape- economic- hit-with-
covid- 19-light-touch/ (accessed August 2020).
16https://forbetterscience.com/2020/04/07/swedish-scientists-call- for-evidence-
based- policy-on-covid-19/ (accessed August 2020).
https://eu.usatoday.com/story/opinion/2020/07/21/coronavirus- swedish- herd-
immunity- drove-up-death-toll- column/5472100002/ (accessed August 2020).
https://www.coronatracker.com/country/sweden/ (accessed August 2020).
Yhttps://www.statista.com/statistics/1104709/coronavirus-deaths-worldwide-
per-million-inhabitants/ (accessed August 2020).
“https://www.ft.com/content/46733256- 5a84-4429-89¢0- 8cce9d4095¢4
(accessed August 2020).
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of the population of Italy and the number of single person
households amount to ~2 million, whereas in Italy is ~8 million
(on a population that is 6 times larger though). Moreover, lots
of Italian towns are characterized by a rather compact layout
with aggregates of houses in the city center (the architecture
that make Italian towns so beautiful for tourists). Sweden, on
the contrary, has many US style towns with more space between
houses and families and also has a larger surface area (450,295
kM? vs. Italy 301,338 kKM?). Sweden is characterized by a high
level of social and institutional trust, which is significantly lower
in Italy. Finally, Swedish are on average more reserved and less
outgoing than Italians, who are known to live among relatives
in large communities where close contact and deep personal
interactions are the social glue.

Having briefly reviewed these two approaches to the
current COVID-19 pandemic, we next problematise around the
epistemological stalemate that seem to arise as a consequence of
their implementation in society.

GENERAL DISAGREEMENT AMONG
EXPERTS: A PRESSING EPISTEMIC
PROBLEM

The two cases we discussed above are particularly instructive
and offer us an opportunity to problematise about the role
of science in public debates and specifically around its role
in the implementation of public health policies in situations
of emergency. Both these approaches are, strictly speaking,
scientifically informed and epistemically justified. In brief,
this seems to be a case where experts disagree, and their
epistemic authority cannot be taken as the benchmark for
making complex political decisions that governments should
implement afterwards.

As in the case of the outbreak in the UK, scientists disagreed
on herd immunity and its effectiveness as a means of controlling
the spread of the SARS-CoV-2. But the key point for society was
not how effective herd immunity was compared to the lockdown,
but how many lives the choice of herd immunity could cost?!.

Now, one can be an advocate of science and appreciate
both the immense contribution that science has made in the
constitution of our democratic States and in the solution of many
daily and existential problems. Our societies certainly cannot
do without science in individual lives or in the public square;
however, in some cases—like the one we discussed here—the
epistemic justification that underlies scientific expertise seems
to be problematic and not solid enough to be uniquely used to
model public health policies, which have strong normative and
axiological implications for many millions of people and may
affect how many lives would be spared or lost.

In this sense, both the Italian and the Swedish cases are
paradigmatic examples of this problem. In Italy, the lockdown

2L https://www.bbc.com/news/uk-51865915 (accessed April 2020).
https://www.theguardian.com/commentisfree/2020/mar/18/coronavirus-uk-
expert-advice-wrong (accessed April 2020).

contributed to save may thousands of lives??, even if the human
cost of the infection has been very high. Biomedical experts
insisted on suggesting harsh measures of social distancing,
arguing that the primary and imperative goal was to save all
possible human lives. Following this approach, however, could
come at the price of impoverishing the country to the point that
unemployment and company closures would cause direct and
indirect harms to the population not much lower than those
caused by Covid-19.

In Sweden, instead, the plan agreed between biomedical
experts and government was to keep the infection curve as flat
as possible without blocking the country. The authorities relied
on the Swedes’ compliance with the rules for preventing the
contagion, without direct impositions and strict sanctions. This
“optimized choice” could be defended in terms of cost-benefit
analysis, but it remained unclear what could be the impact of this
decision in the weaker sections of society (e.g., the elderly).

In the case we present here, the lack of strong epistemic
justification, which allowed for different responses to be
implemented, was due to a number of reasons, the most
important of which were probably (i) the novelty of the virus
(previously unknown to humanity); (ii) its relatively mysterious
etiology (which implied that none could really be said to be a real
expert); and (iii) the fact that experts were still learning about
this infection.

This means that, as we write this paper, we are in a sort
of paradigm change (6), where hypotheses and theories about
novel scientific facts (the COVID-19) are very fluid (hence not
mature) and subject to almost immediate falsification. This stage
both favors and requires consistent disagreement among experts,
who sometimes - bona fide - even end up giving ambiguous
or contradictory pieces of advice to the population (the most
relevant case here being whether people should wear masks)?®.

Part of the problem therefore seems to be epistemic in
character, as it lies in the interpretation of what counts as a fact.
Experts in different fields have very different beliefs about what
facts are, what causes and effects are, what counts as reliable data,
and indeed draw on very different sources of evidence to back
their views (7).

This, again, can be easily observed in the interpretations that
have formed among experts around the ways to best deal with
the pandemic. On the one hand, mathematical modelers (8)
assumed the virus would behave like influenza. This assumption
makes people think that we may allow the virus to circulate
under controlled conditions and may suggest decision makers
to adopt a lax response (like the Swedish one) that tries to
contain the virus spread without, for instance, harming economic
activities or citizens” freedom. Other scientists and public health
experts (9, 10), on the other hand, have consistently called for
mass testing, tracking, and adoption of stringent measures of
social isolation, which are rooted in a very different belief; the
belief that the virus is not anything like common influenza and

Zhttps://spiral.imperial.ac.uk/bitstream/10044/1/77731/10/2020-03-30-
COVIDI19-Report-13.pdf (accessed August 2020).

23 https://www.sciencealert.com/this-is-why-advice-on-whether-you-should-
wear-a-mask-is-just-so-confusing (accessed August 2020).
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shouldn’t be allowed to spread, even under controlled conditions
(Italy’s response).

Another part of the problem, however, is political in nature
and has to do with the way certain political decisions are
translated into social policies. This also relates with the topic of
who chooses who and what kind of expertise is invited into those
committees responsible for taking crucial decisions on public
health. In the cases we have analyzed in this paper, it is clear that
politics has failed to listen to society as a whole and has not used
the critical tool of public reason to critically analyse and refine
-when needed- the medical experts’ advice.

The approach we propose here thus suggest that one informed
viewpoint isn’t necessarily enough or better than another
informed one, but that a wider range of opinions (provided
they are reasonable and sound) ought to be listened to in
order for effective decision to be implemented, especially if such
decisions involve normative, axiological components and are
applied to public health. The idea is not just that certain expert
recommendations are based on a poorly established factual basis.
This is a common situation, although often overlooked.

The point is that the biomedical experts are called to
advise decisions that are political in character and have
enormous consequences on people’s lives based on their
specific scientific expertise. Such scientific expertise, in many
cases, does not include public principles, values or public
procedures that are instead typical of a pluralist liberal
democracy. Experts typically answer technical questions and
provide recommendations that are related to their expertise.
Decisions with more general consequences should be made by
representatives of the whole society according to formalized
procedures (11-13) (Pellizzoni?*).

THE NEED OF MORE PUBLIC DISCOURSE
IN FIGHTING COVID-19

This means that one might call, as we do, for a broader and wider
conception of expertise as well as for more representativeness,
especially when scientific agreement has not crystallized yet
and -like in the case we discussed above- biomedical experts
alone seem unable to formulate broadly shared, uncontroversial,
health policies.

For this reason, in such cases, politicians should not
uncritically adopt only medical experts’ opinions (which -as
shown above- can be diametrically divergent); rather promote
and articulate their discussions in the wider society (14),
with attention to ethical and moral principles as well as to
constitutional rights and to the rights of minorities (15). In brief,
in light of public reason (16).

As O’Neill’s brilliantly put it: “we have to supply a structure
that the members of a wider, potentially diverse and unspecified,
plurality can follow, by adopting and following principles of
thought and action that an unrestricted audience can follow”
(17). Such discussions should therefore promote a shared
procedural and democratic agreement on how to act in situations

Z4http://www.leparoleelecose.it/?2p=38050 (accessed August 2020).

of emergency (e.g., COVID-19 pandemic) with high trust
being put on reliable institutions (to avoid the dangers of
relativism) but also on various other forms of expertise (not only
epistemic ones).

We surely welcome the recent adoption of ethical principles
in many local, regional, national and international committees,
especially in medicine [e.g., (18)]. We also acknowledge that,
nowadays, non-biomedical experts tend to be included in many
bio-medical boards and commissions. For example, bioethicists
had very important roles during the Ebola epidemic (19).
However, with very few exceptions (20, 21), the current
COVID-19 pandemic has highlighted significant underlying
epistemic ruptures between medical science, other types of
expertise, the general public, and the political response. This
is because bio-medical experts, by virtue of their scientific
authority, have been often uncritically recognized as more
authoritative than other epistemic experts or non-epistemic
ones (such as human rights activists, provided that they
follow some basic principle of rationality and fact verification).
This is perhaps a natural assumption to make in cases like
the one we discussed in this paper; however, it may lead—
as we have attempted to show- to undesirable consequences
and to a stalemate that may threaten the functioning of our
societies. It is our opinion that the best strategy to bridge such
ruptures and to avoid such problems is to open up science
to public discourse and reason and include in any scientific
committee responsible for taking crucial decisions on public
health ethicists, bioethicists, psychologists, economists, moral
and legal philosophers?®>. More importantly we believe that
it may be even more fruitful to bring in and give voice to
non-experts, or experts whose expertise is not based solely on
“epistemic status,” but rather on either experience or political
advocacy, of either the homeless, the immigrant, or other
disenfranchised groups. This process may also contribute to
make the epistemic expertise of experts “more representative of
society as a whole.”

In order words, echoing philosopher and legal scholar Melissa
Williams, we argue that “a fair and just public discourse needs
at least some direct representation of the voices of those who
are minorities or live in dependence because the majority
groups (here experts) do not share their particular history and
experience” (15).

CONCLUSION

The type of expert’s recommendations we have considered here,
although technically flawless, are not neutral for individuals
and for society and should therefore be evaluated according to
procedures that do not merely assess the epistemic authority
of their advocates or the adherence of their proposal to
scientific criteria. The values at stake are different and often
conflicting—the right to health, political freedom, the right
to run a business—and the prevalence of one or the other
should be entrusted to an assessment typical of decisions

ZShttps://www.theguardian.com/education/2020/apr/29/to- solve-the- problems-
of-this- pandemic- we- need- more- than-just- the-science (accessed August 2020).
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taken in the public sphere with the participation of various
forms of expertise, chosen representatively. And just as we
should never give up the contribution of (medical) experts
(as in our case), so the state of emergency and the limited
time available to make an effective decision, should never
prevent an inclusion of normative and axiological elements
in the public debate. In other words, we should be drawing
on every type of potentially relevant expertise across the
humanities, social and natural sciences and on insights from the
wider society.

Thus, in our view, the involvement of non-biomedical
experts and under-represented categories capable of
drawing attention to general values, other principles
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In an effort to contain the spread of COVID-19, Germany has gradually implemented
mobility restrictions culminating in a partial lockdown and contact restrictions on 22
March. The easing of the restrictions began 1 month later, on 20 April. Analysis of
the consequences of these measures for mobility and infection incidence is of public
health interest. A dynamic cohort of about 2,000 individuals in Germany aged 16-89
years provided individual information on demographic variables, and their continuous
geolocation via a smartphone app. Using interrupted time series analysis, we investigated
mobility by age, sex, and previous mobility habits from 13 January until 17 May
2020, measured as median daily distance traveled before and after restrictions were
introduced. Furthermore, we have investigated the association of mobility with the
number of new cases and the reproduction number. Median daily distance traveled
decreased substantially in total and homogeneously across all subgroups considered.
The decrease was strongest in the last week of March followed by a slight increase.
Relative reduction of mobility developed parallel with number of new cases and the
daily estimated reproduction number in the weeks after contact restrictions were
implemented. The increase in mobility from mid-April onwards, however, did not result in
increased case numbers but in further decrease. Other behavioral changes, e.g., wearing
masks, individual distancing, or general awareness of the COVID-19 hazards may have
contributed to the observed further reduction in case numbers and constant reproduction
numbers below one until mid-July.

Keywords: COVID-19, case numbers, contact restrictions, Germany, mobile tracking, mobility, interrupted time
series analysis, SARIMA model
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INTRODUCTION

The outbreak of coronavirus disease (COVID-19) started in
China in December 2019 (1) and evolved into a pandemic
affecting almost all countries worldwide. Most governments
have introduced public health interventions aiming at restricting
physical contact and thereby reducing transmission of the virus.
The intention is to slow (or even stop) epidemic spread to lower
peak health care demand (2). In Europe, Italy was the first
country which was severely affected and imposed a lockdown
on 22 February 2020 (3). The first COVID-19 case in Germany
was reported on 24 January (4). The number of cases per day in
Germany exceeded 100 on 5 March.

On 8 March, 1 week before official closure of schools on 16
March, the German Health Minister recommended to cancel
events of more than 1,000 attendees. Between 12 and 18 March,
all federal states successively enacted the closure of nurseries,
schools, and universities. In a televised address to the nation
on 16 March, Chancellor Angela Merkel urged all German
citizens to reduce the spread of COVID-19 by following the
imposed restrictions. In the following weeks, Germany has
gradually implemented stricter mobility restrictions, culminating
in a “partial lockdown” in several federal states including the
introduction of contact restrictions on 22 March (5). The
following 2 weeks until 5 April were denoted as lockdown period.
On 20 April, the government lifted some of the restrictions.
Businesses with a shop floor of up to 800 m? as well as
car dealers, bicycle, and bookshops were allowed to reopen.
Classes leaving school this year are able to resume preparations
and final examinations in school (6). Further reduction of
restrictions were decided later in April and May 2020, such
as opening of restaurants, children playgrounds. and others.
We used the time after 26 April as representative period for
relaxation. Whereas mobility restrictions were implemented
mostly uniformly by federal states, there is substantial variation
in the implementation provisions and timing of regulations
concerning the reopening. Currently, there are increasing
public debates about the appropriateness of these restrictions.
Demonstrations against the restrictions increased although the
majority of German citizens agree with the governmental rules at
large (7). The impact of mobility restrictions critically depends on
individual responses. Analyzing changes in mobility can provide
insights into the degree to which interventions measures are
being followed (8). Behavior changes are likely to vary between
subgroups of the population. Using unique mobility data that
includes individual characteristics of each person, we aim to
describe changes in mobility overall and for specific subgroups
of the German population from the time when the restrictions
started until mid-May at a time with some shift toward normality.

MATERIALS AND METHODS

Cohort Description

The data used in this study were contributed by members of the
German online panel GapFish (9). GapFish is a professionally
managed multi-purpose panel for social and consumer research.

Starting from the total GapFish population, a subpanel for mobile
tracking research was built by inviting panelists to install a
smartphone app which continuously tracks their GPS position.
This app (“Footprints App”) was provided by the Swiss market
research company intervista (10) and was specially designed
to continuously collect location data in a battery-friendly way.
Since the sole purpose of this app is to collect location data
for georeferenced research projects, installing the app has no
apparent added value for the end user. Instead, the panelists
receive a monthly monetary compensation for their participation
in the geotracking. By installing the app, participants declare
their explicit consent to being tracked for research purposes.
Participation in the tracking can be canceled at any time. All
data used in this study were strictly anonymous and, thus,
there was no interaction between the research team and the
participants. Recruitment of participants was designed to achieve
a sample structure similar to the German population with
respect to representative quota on age, gender, and region.
Deviations from these quota were corrected by including a post-
stratification weight for each participant in the analyses. When
panelists decided to pause or cancel their participation in the
geo tracking they were replaced by new panelists. The panel was
supervised such that the number of participants per day was
kept approximately constant. During the investigation period
from 13 January 2020 to 17 May 2020, a daily average of 2,014
participants contributed location data, resulting in ~200,000
pairs of latitude/longitude WGS84 coordinates per day. We
investigated stratification for three age groups (16-29 years,
30-59 years, >60 years), gender, and average mobility between
13 January and 8 March (<20km per day, 20-50km per day,
>50 km per day). In an attempt to extend our analysis to a sub-
national level, we furthermore examined the mobility patterns
in three different German regions: North Rhine-Westphalia,
Bavaria, and the union of the two German city-states Hamburg
and Berlin. The regions were selected based on the following
considerations: (i) sufficient sample size within the panel and (ii)
regional variation. Berlin and Hamburg are the two largest cities
in Germany with 3.8 and 1.9 million inhabitants, respectively,
and also constitute federal states. Both are also preferred touristic
destinations. North-Rhine Westphalia is the most populous
federal state with large industrial areas in the west of Germany
with some 18 million inhabitants. With more than 70,500 Sq. km,
the Free State of Bavaria is the largest of the 16 federal states in
Germany and is located in its southeast. With around 13 million
inhabitants, it is the second most populous German state. It is
also a popular touristic destination. According to!, since in this
analysis only anonymized and grouped data were used which do
not allow a re-identification of individuals an ethical statement is
not required.

Data Processing

The raw data for this study consisted of 16,730,065 time-stamped
latitude/longitude WGS84 coordinate pairs and were stored and
processed using the spatial database system PostGIS (11). First,

! Available online at: https://www.med.uni-muenchen.de/ethik/
wann_beratungspflichtig.pdf (accessed July 14, 2020).
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we grouped the raw data by day and participant ID, resulting
in daily individual (but anonymized) time-ordered tracks. We
then cleaned the raw individual tracks by removing implausible
data points due to signal losses, connection problems, and
other sources of technical problems. The cleaning algorithm
is based on the detection of sudden spatial jumps in the
individual trajectories which cannot be explained by regular
motion patterns. The cleaned daily individual tracks were then
converted to daily individual traveled distances by simply adding
the lengths of the short line segments joining two subsequent
locations in the daily track of each participant. Finally, the
individual daily traveled distances were aggregated by computing
the daily median distance over all participants belonging to a
given strata. This aggregation was carried out separately for each
of the stratifications of interest.

Interrupted Time Series Analysis

Interrupted time series analysis is a powerful methodological
framework to evaluate effectiveness of health policies and
interventions (12). The collected data points are split into a
reference period to develop a model of the pre-intervention
phase and a subsequent period for the evaluation of the changes
following the intervention. In this study, the data were split
into a reference (training) period from 13 January to 8 March
and a post-intervention (evaluation) period from 9 March
to 17 May. For the reference period a Box-Jenkins seasonal
autoregressive integrated moving average model (SARIMA) was
fitted to the logarithms of the median daily distances (13, 14).
The SARIMA (p, d, @) x (P, D, Q, S) model is specified by
seven parameters. We fixed the seasonality parameter to S = 7
due to the obvious weekly pattern. In order to find the optimal
values for the remaining six parameters, we conducted a grid
search guided by the Akaike Information Criterion (AIC) and
examined the residual distribution and autocorrelation structure
of the candidate models. The best-performing model was the
SARIMA (1, 0, 0) x (2, 0, 0, 7) model. This model combines
an autoregressive process of 1st order with a term modeling
the effect of the day of the week. Logarithms were chosen in
order to compare relative reductions and to symmetrize the
model residuals. The resulting model was used as a forecast
of the data to be expected during the evaluation period if no
intervention was introduced and to compare these estimates
with the observed data. Model training and data evaluation
was performed separately for each of the three age groups and
repeated for other stratifications. Based on the comparison of
predicted and observed data we calculated relative reductions of
median distances traveled for each day and each of the strata. For
the graphical presentation, the relative reductions for 10 March
(Good Friday) and 13 March (Easter Monday) were interpolated
because these are public holidays in Germany and thus do not
follow the usual weekly pattern. Calculations were done with
Python using the module “statsmodels” (15).

Mobility vs. Reproduction Number and
Daily Number of Infections

To study the association between mobility reduction and daily
numbers of infections we descriptively analyzed the time series
of relative mobility reduction, daily number of cases, and

governmental estimates of the reproduction number R according
to newcast estimation. Data published by the Robert-Koch-
Institute was used for the daily number of new infections and
estimate of R in Germany?. The case series was smoothed using
a centered 7-day moving average. The relation of the daily
mobility reduction with the reproduction number over time is
illustrated graphically.

RESULTS

The analyzed sample consists of a daily average of 2,014
participants in Germany aged 16-89 years. At the beginning
of the investigation period (13 January—8 March), we observed
an overall median of traveled distances measured through
mobile tracking of 15.33km. The individual distances show
large variation with quartiles 3.75km (25% quantile) and
41.25km (75% quantile). Those values decreased considerably
after mobility restrictions were implemented. Comparing the
beginning of the investigation period to the period 23 March
to 17 May, the median decreased 46% to 8.22km. The quartiles
decreased to 1.28 km (25% quantile) and 26.6 km (75% quantile).

Visualizing the data in a time-resolved manner, Figure 1
shows the median distances traveled for each day during the
whole study period (13 January 2020 to 17 May 2020) stratified
by three age groups (Figure 1A), gender (Figure 1B), and place
of residence (Figure 1C). All stratifications in Figure1l show
consistent weekly patterns for all investigated groups from
beginning of the studied period (13 January 2020) until beginning
of March. In addition to the dates of important governmental
interventions in Germany (indicated with dashed vertical lines),
29 March with a cold spell and Good Friday (10 April) and
Easter Sunday (12 April) as public holidays stand out in Figure 1
as deviations from the otherwise observed weekly patterns. The
decline of distances started on the weekend 14-15 March, and is
apparent for all investigated groups. While there were substantial
spatial differences in mobility (with median daily distances above
20 km in Bavaria and only around 13 km in the city-states Berlin
and Hamburg) before the COVID-19 outbreak in Germany, by
the end of March median daily distances were almost identical
across the federal states depicted in the lower panel of Figure 1.
All indicated governmental interventions led to a decrease in
median daily distances. A slight increase can be observed since
the beginning of April and even more clearly with the relaxation
of the restrictions on 20 April, but distances are still well below
values before the interventions. Mobility rose substantially faster
in the large federal states of Bavaria and North Rhine-Westphalia
than in the city-states Berlin and Hamburg. At the end of our
study period, the initial differences in mobility between states
are restored, although at a smaller absolute level. Table 1 shows
in detail the mean distances traveled per subgroup in the three
time intervals up to 8 March (reference period), lockdown period
(23 March to 5 April), and late relaxation period (26 April to 10
May). Additionally, the analysis of the average reduction rates
of the two periods compared to the reference period is shown

2 Available online at: https://www.rki.de/DE/Content/InfAZ/N/
Neuartiges_Coronavirus/Projekte_RKI/Nowcasting.html ~ (accessed May 28,
2020).
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FIGURE 1 | Median daily distances traveled between 13 January 2020 and 17 May 2020 stratified by three age groups (A), gender (B), and state (C). Dates of
important governmental interventions in Germany are indicated with dashed vertical lines.

and tested, using an analysis of covariance (ANCOVA) approach.
Shown is a formal comparison of the subgroup differences by
an interaction test which shows that all subgroup differences
were not significant. In the last two columns estimates of the
reduction factors in the two periods are reported which were
almost identical in the different subgroup samples. The reduction
rates were ~60% in the lockdown period and still slightly over
40% in the relaxation period.

To estimate relative reduction of median daily distances,
we first used an interrupted time series approach (12).
Figure 2 shows the observed median daily distances traveled
by age group for the total period and the projections
in the simulation period resulting from the time series

model. When comparing observed median daily distances
to simulation results, the median daily distance decreases
distinctively for all age groups, with the highest absolute
reduction for the younger age groups (Figure 2A). Individuals
60 years and older have a smaller absolute reduction, however
also a lower median daily distance before the restrictions
(Figure 2C).

Using the simulated data, we were able to calculate relative
reductions of median daily distances traveled. In Figure 3, the
relative reduction of median daily distance between 9 March and
17 May is displayed stratified by age group, gender, and previous
travel habits. The relative reduction is remarkably similar in
all age groups until Good Friday (10 April). After that day,
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TABLE 1 | Mean values and standard deviations of median daily distances for the reference period and representative periods for lockdown and relaxation within defined

subgroups.
Subgroups Average sample Reference Lockdown Relaxation p-value Lockdown as Relaxation as
size period to period period group-by-period multiple of multiple of
08.03.2020 mean 23.03.2020- 26.04.2020- interaction* reference reference
(SD) 05.04.2020 mean 10.05.2020 mean (95%-Cl) p-value (95%-Cl) p-value
(SD) (SD)

Gender

Female 930 13.5 (+£3.1) 5.7 (£1.6) 8.3 (£2.7) 0.939 0.41(0.35, 0.47) 0.57 (0.50, 0.66)
<0.001 <0.001

Male 1084 18.8 (+4.6) 7.8 (£2.2) 10.9 (+£3.7)

Age groups

16-29 years 431 20.0 (£3.4) 8.2 (+1.6) 12.7 (£3.0) 0.744 0.43 (0.38, 0.49) 0.59 (0.58, 0.67)
<0.001 <0.001

30-59 years 1,283 19.6 (+4.6) 8.5 (+2.8) 11.9 (+£4.1)

>60 years 300 9.2 (£2.7) 4.3 (£1.2) 5.5(+£2.2)

Region

Bavaria 280 18.5 (+4.6) 6.8 (+£2.0) 11.1 (£4.7) 0.202 0.42 (0.37, 0.48) 0.53 (0.47, 0.61)
<0.001 <0.001

Berlin/Hamburg 165 11.9 (£2.9) 5.8 (+1.5) 6.2 (£2.4)

North 480 15.8 (+£3.7) 0 (x2.2) 9.4 (£2.9)

Rhine-Westphalia

*Test of the period-by-subgroup interaction and reported global period effects with corresponding 95%-confidence intervals (Cl) are based on the average logarithmized daily

median distances.

individuals 60 years and older show a lower relative reduction,
with a sharp increase in median daily distances on Easter
Sunday (Figure 3A). However, this group has still by far the
lowest absolute travel distance. No difference between genders
can be observed regarding the relative reduction (Figure 3B).
Interestingly, the relative reduction of median daily distance
stayed comparable independent of previous travel habits until
4 April (Figure 3C). Afterwards, the relative reduction in the
group with <20km per day before mobility restrictions were
implemented was smaller compared to the other groups, again
with an outlier on Easter. In the days between 22 March and
4 April, the median relative reduction was as high as 50-75%.
In the lockdown period thereafter (between 4 and 24 April), the
reduction was smaller, mainly between 20 and 60%. In the period
after easing the restrictions the mobility increased, however,
remained below the values before the pandemic.

To investigate the potential effect of the achieved mobility
reduction on the spread of the virus, we consider the daily
relative reduction against the daily reported number of cases and
the estimate of the reproduction number for the period from
6 March to 17 May. Table 2 gives the daily number of cases
(point estimate), the estimate of the reproduction number R
(7-day value), and the relative mobility reduction smoothed by
calculating a centered 7-day moving average?. A sharp reduction
in mobility was observed in the period March 7 to March 20,
followed by a short period of rather constant reduction of about
60% up to ~April 4, and thereafter a slow increase until the
end of the observation period, with the reduction still being
about 40%. The development of the daily case numbers, on
the other hand, showed a different pattern. A strong increase
in daily case numbers was seen from beginning of March for
about 2 weeks. The peak period with ~5,000 cases per day

on average was observed from March 16 to March 21, and
after that an almost linear decline followed. The slope was
stronger for 1 month until about April 21 with an average daily
reduction of case numbers of 100. After that date, the decline
gradually became smaller, resulting in daily numbers of about
500 cases per day toward the end of the observation period.
The reproduction number was high (above 2) in the first half
of March and decreased strongly to values below one thereafter,
reaching a relatively constant value which varied between 0.76
and 0.92 after 23 March. This is further highlighted in Figure 4,
which plots the relative reduction of mobility against R for each
day of our study period. After a short period with increasing
R and decrease of mobility from March 6 to 10, we observe
a parallel decrease from 10 March until 28 March. After that
date, as highlighted by color for the months April and May,
the mobility increased but R remained on a relatively constant
level. We conclude that the reduction on mobility, possibly
in combination with other measures had a positive effect to
reduce viral transmission. The increase in mobility thereafter
was not followed by an increase of R which may be caused
by other measures, such as general awareness, wearing masks,
and others.

DISCUSSION

In this study, we showed a rapid decline in mobility in the
middle of March after mobility restrictions were implemented,
while by beginning of April, mobility increased again slightly.
Reduction rates were considerable (Table1). Mobility was
more than halved in the lockdown period which demonstrates
that lockdown politics of the government was respected
by the population that obviously relinquished accustomed
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FIGURE 2 | Observed median daily distances traveled (colored) by age group for the total period and simulated time series during the simulation period (black).
Considered age groups were 16-29 years (A), 30-59 years (B), and 60 years and older (C).

way of living. Even after relaxation of the strict lockdown
measures from the end of April onwards, the mobility of
the German population did not immediately go back to the
pre-intervention level. The mobility reduction rate during the
relaxation period (26 April—10 May) still reached about two-
thirds of the reduction rate during lockdown (23 March—5
April). This demonstrates the continuation of the careful
behavior of people even though political pressure was noticeably
retracted. The relative reductions were found to differ little
between age groups, gender, and groups with different mobility
before the pandemic (Table 1, Figure 3). Also, the mobility

reduction following the lockdown measures were found to
be highly significant (p < 0.001) through all stratifications
considered (age, gender, and region). On the other hand,
no evidence for statistically significant period-by-subgroup
interactions was found (large p-values), suggesting that the
German population reduced its mobility in a rather consistent
and uniform way.

We also examined the development of the reproduction
number R which showed a parallel decline after March
10, a few days after the decline in mobility started,
until the end of March. Afterwards, the mobility
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FIGURE 3 | Relative reduction of median daily distances between 9 March and 17 May, stratified by age group (A), gender (B), and previous mobility defined by
distances traveled between 13 January and 8 March (C). Dates of important governmental interventions in Germany are indicated with dashed vertical lines.

started to increase with R stable
below one.

This is the first study in Germany in the context of COVID-
19 which combines mobility data with individual characteristics
and which adds to a number of recent contributions on mobility

changes following national mobility and contact restrictions

again, remaining

[e.g., (16, 17)]. Analysis of Chinese mobility data suggests
that restrictions were highly effective in reducing mobility
and containing the spread of COVID-19 (18). Following the
lockdown in Italy, Pepe et al. (19) reported a 50% reduction in
mobility within and between provinces measured using large-
scale anonymized location data from smartphones. The observed
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TABLE 2 | Relative mobility reduction (7-day moving average), daily number of
cases (smoothed point estimate), and reproduction number R (point estimate,

TABLE 2 | Continued

7-day value), 6 March to 17 May 2020, Germany. Date Mobility? NP R®
Date Mobility® NP RP 04/24/2020 -0.47 1,273 0.82
04/25/2020 —0.48 1,188 0.83
03/06/2020 —001 510 2.3 04/26/2020 —0.49 1,087 0.82
03/07/2020 —001 677 2.57 04/27/2020 —0.49 1,045 0.82
03/08/2020 —0.02 898 2.94 04/28/2020 —0.47 992 0.81
03/09/2020 —0.03 1,277 3.13 04/99/2020 _0.46 956 0.81
03/10/2020 —0.03 1,729 3.21 04/30/2020 _0.45 965 0.81
03/11/2020 -0.04 2,292 3.11 05/01/2020 046 890 0.82
03/12/2020 —0.06 2,859 2.84 05/02/2020 _0.47 836 0.85
03/13/2020 —0.10 3,448 2.50 05/03/2020 _0.47 810 0.86
03/14/2020 —0.14 3,916 2.18 05/04/2020 _0.46 801 0.89
03/15/2020 -0.19 4,275 1.99 05/05/2020 _043 805 0.91
03/16/2020 -0.23 4,879 1.74 05/06/2020 —0.40 809 0.89
03/17/2020 —0:29 5,099 1.96 05/07/2020 -0.39 795 0.90
03/18/2020 —0:36 5313 140 05/08/2020 —0.39 740 0.89
03/19/2020 —0.43 5,329 1.24 05/09/2020 040 681 0.88
03/20/2020 —0.51 5,165 1.13 05/10/2020 _0.40 634 0.87
03/21/2020 —0.58 4,952 1.04 05/11/2020 _0.41 623 0.85
03/22/2020 —0.61 4,581 0.98 05/12/2020 _0.40 608 0.85
03/23/2020 —0.63 4,684 0.92 05/13/2020 _0.39 607 0.84
03/24/2020 —0.62 4,375 0.89 05/14/2020 _0.38 597 0.88
03/25/2020 —0.61 4,370 0.90 05/15/2020 _038 601 0.92
03/26/2020 —0.62 4,420 0.88 05/16/2020 _038 585 0.92
03/27/2020 -06s 4,166 0.90 05/17/2020 -0.39 549 0.95
03/28/2020 —0.64 4,117 0.91
03/29/2020 —0.65 3,829 0.90 4Relative mobility reduction, total cohort, 7-day moving average.
b e ‘
ooz Do e of e ot s i e o
03/31/2020 -0.62 3,787 0.93 Nowcasting.html/?nn=13490888.
04/01/2020 —0.60 3,827 0.93
04/02/2020 —0.59 3,941 0.94
04/08/2020 ~0.58 3,776 0.93 b/
04/04/2020 —0.58 3,633 0.92 3
04/05/2020 —0.56 3,294 0.89 5 3
04/06/2020 -053 3,197 0.89 3 £
04/07/2020 ~0.51 3,027 0.87 g , s
04/08/2020 —0.49 2,991 0.85 é’ g
g
04/09/2020 —0.48 2,987 0.83 3 e
04/10/2020 —0.48 2,732 0.80 S
04/11/2020 —-0.49 2,471 0.81 S
04/12/2020 ~0.49 2,243 0.79 3 e g
04/13/2020 —0.50 2,049 0.79 5‘ g g
04/14/2020 ~0.51 1,957 0.78 34
04/15/2020 —0.52 1,937 0.76 5 L
04/16/2020 —052 1888 0.78 o relative redu-cot‘i:n of median daily ;(i):tances 0
04/17/2020 —0.53 1,824 0.80
04/18/2020 —0.53 1,695 0.81 FIGURE 4 | Relative mobility reduction vs. reproduction number R (7-day
04/19/2020 —0.53 1,539 0.84 value) from 6 March to 17 May 2020.
04/20/2020 —0.51 1,493 0.84
04/21/2020 —0.49 1,419 0.83
04/22/2020 —0.47 1,387 0.83 relative reduction in our study fall in the same range. Engle
04/23/2020 -0.46 1,378 0.81 and colleagues combine aggregated mobility, infection, and
demographic data at the US County level (20). They estimate
(Continued)  that an official stay-at-home restriction reduces average mobility
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by 7.87%, which is far less reduction compared to our finding
in Germany.

Apart from detailed descriptions of mobility behavior, we
provide new evidence on the association between confirmed
COVID-19 cases, reproduction number, and individual mobility.
The decrease of mobility is rather a surrogate measure for
transmission probability than a causal factor for the decrease
in case numbers and reproduction number. The fact that the
observed increase in mobility in April and May was not followed
by an increase of the pandemic indicates that other behavioral
changes may have played a major role. Yet, mobility can
affect virus transmission dynamics by altering the frequency
of contacts between infected and susceptible individuals from
different households. Empirical research consistently finds
a strong correlation between mobility and the spread and
magnitude of various infectious diseases (21, 22). For COVID-19,
Kraemer et al. (18) showed that mobility data recording
travel in and out of Wuhan predicted very well the total
number of cases outside of Wuhan during the early phase of
the epidemic.

Our data have several advantages. First, the high
spatial and temporal resolution of our tracking data
enabled us to study individual mobility patterns at a
higher precision than typically achieved with coarse-
grained aggregated data from telecommunication or
social media providers. Second, our panelists stem from
a professionally managed and population-representative
panel and explicitly agreed to be tracked for research
purposes and voluntarily contributed their profile and
location data. This enabled us to conduct detailed analyses
of mobility patterns for selected stratifications, to study the
influence of socio-demographic predictors on the outcome
variable in detail, and to examine heterogeneity in behavior
responses. This is in contrast with most other mobile data
collection processes.

Following the Interrupted Time Series paradigm, we fitted
a seasonal autoregressive time series model to the median
daily distances during the reference period and produced
mobility forecasts for the evaluation period. These forecasts
play the role of a (non-existing) control group not exposed
to mobility and contact restrictions, and thus represent the
counterfactual scenario from which we deduced relative mobility
reduction values. For the time-series analysis we chose the
SARIMA (1, 0, 0) x (2, 0, 0, 7) model, as it showed a
good fit and very satisfactory residual diagnostics while being
parsimonious enough to avoid overfitting. The SARIMA model
captures very well the weekly mobility patterns observed in
the pre-intervention period and produces a stable and plausible
counterfactual scenario. It could be argued that forecasting the
mobility in April and May with a time series model that has
been fitted to the data from January to mid-March possibly
neglects weather-related effects. However, including such effects
would considerably complicate the model without creating
additional insights. If anything, including weather effects would
further increase the relative mobility reductions obtained in
our analysis.

Limitations of our analyses are the preliminarily restricted
length of the time series and the possible selection bias due
to the structure of the online panel. We are aware that our
sample cannot be considered as a representative sample of the
population. On the other hand, while our sample may not
allow the unbiased estimation of the absolute mobility pattern
in the German population, we consider it unlikely that the
changes of mobility as observed in our sample are different.
This is similar to the reasoning in a cohort study where the
observed effect estimate of a factor on the disease risk may
be unbiased even if the prevalence of the factor is smaller
or larger than in the target population. Furthermore, reduced
mobility is only a proxy for the reduction of social contacts
and no causal prove for reduced viral transmission. However,
the observed reduced mobility was parallel to the general rules
to restrict meetings in public and in privacy with other people,
to keep distance, and to take sanitary measures like frequent
handwashing. Valid prediction models have to include further
measures of behavior changes.

It remains to be seen how the course of the pandemic,
the restrictions on mobility, and the behavior of the
population will develop further. Ongoing analyses may
help to select or develop effective measures adapted to different
target populations.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical review and approval was not required for the
studly on human participants in accordance with the
local legislation and institutional requirements. Written
informed consent for participation was not required for this
study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

SB analyzed the data and calculated the models. KW supervised
and conceptualized statistical modeling and interpreted the
results. LK interpreted the results, created the figures, and wrote
the manuscript. SS and AZ interpreted the results. SW performed
literature research and wrote the manuscript. HB and SM had the
study idea and conceptualized the study. All authors contributed
to writing the manuscript.

FUNDING

This research of HB was supported by a grant from the
German Federal Ministry of Education and Research (Grant
Number 01ER1306).

Frontiers in Public Health | www.frontiersin.org

89

October 2020 | Volume 8 | Article 568287


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Bdnisch et al.

Mobility During the COVID-19 Pandemic

REFERENCES

10.

11.

12.

. Robert

. World Health Organization. Novel Coronavirus (2019-nCoV) SITUATION

REPORT - 1, 20 January 2020. Geneva: WHO (2020). Available online at:
https://www.who.int/docs/default-source/coronaviruse/situation-reports/
20200121-sitrep-1-2019-ncov.pdf?sfvrsn=20a99c10_4 (accessed May 28,
2020).

. Ferguson NM, Laydon D, Nedjati-Gilani G, Imai N, Ainslie K, Baguelin M,

et al. Impact of Non-Pharmaceutical Interventions (NPIs) to Reduce COVID-
19 Mortality and Healthcare Demand. Imperial College COVID-19 Response
Team, London (2020).

. Sjodin H, Wilder-Smith A, Osman S, Farooq Z, Rocklév J. Only

coronavirus  disease
(2020) 25:2000280.

strict quarantine measures curb the
(COVID-19) outbreak in TItaly. Euro Surveill.
doi: 10.2807/1560-7917.ES.2020.25.13.2000280

Koch-Institut (RKI). COVID-19-Dashboard.
Available online at: https://experience.arcgis.com/experience/

478220a4c454480e823b17327b2bf1d4 (accessed May 28, 2020).

can

. Federal Press Office. Press Release Number 104/20 of 22 March 2020: Meeting

between Federal Chancellor Merkel and the Minister-Presidents of the Linder
to discuss coronavirus. Available online at: https://www.bundesregierung.de/
resource/blob/975226/1733914/fa51a075a455ada58bb478c0561b43£7/2020-
03-23-beschluss-laender- statement- kanzlerin- eng- data.pdf?download=1
(accessed May 28, 2020)

. The Federal Government. Telephone conference between the Federal

Chancellor and the Heads of Government of the Linder on April 15 2020.
Decision. Available online at: https://www.bundesregierung.de/resource/
blob/975226/1744550/4€2562620f61e3154bf8b2bf310837¢2/2020-04-15-

beschluss-bund-laender-eng-data.pdf?download=1 (accessed May 28, 2020).

. Mannheimer Corona-Studie. Available online at: https://www.uni-mannheim.

de/media/Einrichtungen/gip/Corona_Studie/07-05-2020_Ergebnistabellen_
zum_Tagesbericht.pdf (accessed May 29, 2020).

. Buckee CO, Balsari S, Chan ], Crosas M, Dominici E Gasser U, et al.

Aggregated mobility data could help fight COVID-19. Science. (2020)
368:145-6. doi: 10.1126/science.abb8021

. The GapFish Panelbook (2020). Available online at: https://gapfish.com/wp-

content/uploads/2018/11/GapFish_Panelbook_2018_EN.pdf (accessed May
28, 2020).

Intervista AG (2020). Available online at: https://www.intervista.ch/ (accessed
June 30, 2020).

Strobl C. PostGIS. In: Shekhar S, Xiong H, editors. Encyclopedia of GIS.
Boston, MA: Springer (2008). p. 891-8.

Lopez Bernal J, Soumerai S, Gasparrini A. A methodological framework for
model selection in interrupted time series studies. J Clin Epidemiol. (2018)
103:82-91. doi: 10.1016/j.jclinepi.2018.05.026

20.

21.

22.

. Hyndman RJ, Athanasopoulos G. Forecasting: Principles and Practice, 2nd ed.

Melbourne, VIC: OTexts (2018).

. Chen Y, Leng K, Lu Y, Wen L, Qi Y, Gao W, et al. Epidemiological

features and time-series analysis of influenza incidence in urban and rural
areas of Shenyang, China, 2010-2018. Epidemiol Infect. (2020) 148:e29.
doi: 10.1017/50950268820000151

. Seabold S, Perktold J. Statsmodels: Econometric and statistical modeling with

Python. In: Proceedings of the 9th Python in Science Conference. Austin, TX
(2010).

. Warren MS, Skillman W. Mobility changes in response to COVID-19.

arXiv:2003.14228 (2020). Available online at: https://dblp.org/rec/journals/
corr/abs-2003-14228 html.

. Google. Community Mobility Reports. Available online at: https://www.google.

com/covid19/mobility/ (accessed June 29, 2020).

. Kraemer MUG, Yang C-H, Gutierrez B. The effect of human mobility and

control measures on the COVID-19 epidemic in China. Science. (2020)
368:493-7. doi: 10.1126/science.abb4218

. Pepe E, Bajardi P, Gauvin L, Privitera F, Lake B, Cattuto C, et al. COVID-

19 outbreak response: a first assessment of mobility changes in Italy
following national lockdown. medRxiv. (2020). doi: 10.1101/2020.03.22.200
39933

Engle S, Stromme J, Zhou A. Staying at Home: Mobility Effects of COVID-19.
SSRN (2020). Available online at: https://ssrn.com/abstract=3565703
Wesolowski A, Buckee CO, Enge-Monsen K, Metcalf CJE. Connecting
mobility to infectious diseases: the promise and limits of mobile
phone data. J Infect Dis. (2016) 214:5414-S20. doi: 10.1093/infdis/
jiw273

Bengtsson L, Gaudart J, Lu X, Moore S, Wetter E, Sallah K, et al. Using mobile
phone data to predict the spatial spread of cholera. Sci Rep. (2015) 5:8923.
doi: 10.1038/srep08923

Conflict of Interest: SB and SM are employed by the company “GIM Gesellschaft
fiir Innovative Marktforschung mbH.”

The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Copyright © 2020 Bénisch, Wegscheider, Krause, Sehner, Wiegel, Zapf, Moser and
Becher. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) and the copyright owner(s)
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org

October 2020 | Volume 8 | Article 568287


https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200121-sitrep-1-2019-ncov.pdf?sfvrsn=20a99c10_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200121-sitrep-1-2019-ncov.pdf?sfvrsn=20a99c10_4
https://doi.org/10.2807/1560-7917.ES.2020.25.13.2000280
https://experience.arcgis.com/experience/478220a4c454480e823b17327b2bf1d4
https://experience.arcgis.com/experience/478220a4c454480e823b17327b2bf1d4
https://www.bundesregierung.de/resource/blob/975226/1733914/fa51a075a455ada58bb478c0561b43f7/2020-03-23-beschluss-laender-statement-kanzlerin-eng-data.pdf?download=1
https://www.bundesregierung.de/resource/blob/975226/1733914/fa51a075a455ada58bb478c0561b43f7/2020-03-23-beschluss-laender-statement-kanzlerin-eng-data.pdf?download=1
https://www.bundesregierung.de/resource/blob/975226/1733914/fa51a075a455ada58bb478c0561b43f7/2020-03-23-beschluss-laender-statement-kanzlerin-eng-data.pdf?download=1
https://www.bundesregierung.de/resource/blob/975226/1744550/4e256a620f61e3154bf8b2bf310837c2/2020-04-15-beschluss-bund-laender-eng-data.pdf?download=1
https://www.bundesregierung.de/resource/blob/975226/1744550/4e256a620f61e3154bf8b2bf310837c2/2020-04-15-beschluss-bund-laender-eng-data.pdf?download=1
https://www.bundesregierung.de/resource/blob/975226/1744550/4e256a620f61e3154bf8b2bf310837c2/2020-04-15-beschluss-bund-laender-eng-data.pdf?download=1
https://www.uni-mannheim.de/media/Einrichtungen/gip/Corona_Studie/07-05-2020_Ergebnistabellen_zum_Tagesbericht.pdf
https://www.uni-mannheim.de/media/Einrichtungen/gip/Corona_Studie/07-05-2020_Ergebnistabellen_zum_Tagesbericht.pdf
https://www.uni-mannheim.de/media/Einrichtungen/gip/Corona_Studie/07-05-2020_Ergebnistabellen_zum_Tagesbericht.pdf
https://doi.org/10.1126/science.abb8021
https://gapfish.com/wp-content/uploads/2018/11/GapFish_Panelbook_2018_EN.pdf
https://gapfish.com/wp-content/uploads/2018/11/GapFish_Panelbook_2018_EN.pdf
https://www.intervista.ch/
https://doi.org/10.1016/j.jclinepi.2018.05.026
https://doi.org/10.1017/S0950268820000151
https://dblp.org/rec/journals/corr/abs-2003-14228.html
https://dblp.org/rec/journals/corr/abs-2003-14228.html
https://www.google.com/covid19/mobility/
https://www.google.com/covid19/mobility/
https://doi.org/10.1126/science.abb4218
https://doi.org/10.1101/2020.03.22.20039933
https://ssrn.com/abstract=3565703
https://doi.org/10.1093/infdis/jiw273
https://doi.org/10.1038/srep08923
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

'," frontiers
in Public Health

PERSPECTIVE
published: 14 October 2020
doi: 10.3389/fpubh.2020.589681

OPEN ACCESS

Edited by:

Linda Lombi,

Catholic University of the Sacred
Heart, Italy

Reviewed by:

Tom W. Smith,

University of Chicago, United States
Piotr Toczyski,

The Maria Grzegorzewska
University, Poland

*Correspondence:
Golam Rasul
golam.rasul@icimod.org;
golam.grasul@gmail.com

Specialty section:

This article was submitted to
Public Health Policy,

a section of the journal
Frontiers in Public Health

Received: 31 July 2020
Accepted: 28 August 2020
Published: 14 October 2020

Citation:

Rasul G (2020) A Framework for
Improving Policy Priorities in Managing
COVID-19 Challenges in Developing
Countries.

Front. Public Health 8:589681.

doi: 10.3389/foubh.2020.589681

Check for
updates
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Priorities in Managing COVID-19
Challenges in Developing Countries

Golam Rasul*

International Centre for Integrated Mountain Development, Lalitour, Kathmandu, Nepal

The COVID-19 pandemic has brought unprecedented challenges to societies and
threatened humanity and global resilience. All countries are challenged, but low-income
and developing countries are facing a more challenging situation than others due to
their limited health infrastructure, limited financial and human resources, and limited
capacity of governments to respond. Further, the interconnected nature of the COVID-19
pandemic crisis demands an integrated approach and coordinated action, which
complicates decision making even more. ldentifying the best set of policies and
instruments to address COVID-19 challenges, and aligning them with broader social
goals will be critically important for sustainable recovery from the pandemic. The key
practical challenge facing the policy makers of developing countries is how to prioritize
policies to achieve the interconnected goals of managing the health crisis, recovering
the economy, and achieving environmental sustainability. We present a framework for
identifying and prioritizing policy actions to address the COVID-19 challenges and
ensure sustainable recovery. The framework outlines principles and criteria and provides
insights into developing shared policy goals, identifying smart strategies, assessing
policy compatibility, aligning policy instruments, and factoring sustainability into short
and long-term policy decisions. This framework can assist policy makers in linking short
and long-term goals, mapping the interactions of different policy options, and assessing
anticipated consequences and cross-sectoral implications. This will enable policy makers
to prioritize policy choices and allocate limited resources in such a way that they are
directed toward actions that generate synergy and co-benefits, have multiplier effects,
and achieve interconnected solutions for health, the economy and environment.

Keywords: COVID-19 pandemic, health crisis, developing countries, policy prioritization, policy coordination,
sustainability

INTRODUCTION

From a health crisis, the COVID-19 pandemic has become a “systemic global risk” (1). The virus is
highly contagious and spreading fast. It does not recognize borders, spares no one, and permeates
all aspects of our lives and well-being. It has affected healthcare and economic and social norms and
values, has taken many lives, and has threatened the livelihoods of billions of people. It has brought
unprecedented challenges to societies and threatened humanity and global resilience. All countries
are challenged, but low-income and developing countries are facing a more challenging situation
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than others due to their limited health care facilities, low human
capital, high poverty, and limited capacity of governments to
respond effectively to such a pandemic (2).

Many developing countries have poor health care systems;
more than 70% are among those “least prepared” for a pandemic
with a global health security index score of <40 out of a 100 (3).
In South Asia, Afghanistan has only 2.8 physicians per 10,000
people, Bhutan 3.8, Bangladesh 5.3, and Nepal 6.5, a tenth of
the number in more advanced countries. Even India, which has
one of the strongest health systems in the region, has only 7.8
physicians per 10,000 people (3). The situation is even worse in
many African countries. And there are similar problems with
health facilities and physical and human resources. For example,
Malawi has only 25 critical care beds for 19 million people and
many counties in Kenya have no functioning ventilators (4).

In most developing countries, the challenges of coping with
and slowing the pandemic are compounded by adverse social
conditions. Not only are the health care systems weak, many
people have no health insurance or social security (1). Two of
three workers are in the informal economy with no employment
contract or social security and only limited or no savings to meet
healthcare costs or even basic human needs during the lockdown
period without borrowing or selling productive assets (5). In
many countries, people lack access to basic services such as clean
water, sanitation, and hygiene facilities. For example, close to
42% of households in Afghanistan are compelled to use unsafe
drinking water and more than 50% do not have access to water
and soap for washing hands (1). Furthermore, high population
densities, poor working conditions, and inadequate living space
make social distancing very difficult. About a billion people, most
of them in developing countries live in urban slums and informal
settlements (6-8). Many of these are home to huge numbers of
people, for example the Orangi area in Karachi, Pakistan (2.5
million), Dharavi in Mumbai, India (1 million), Neza in Mexico
(1.2 million), Kibera in Kenya (0.7 million), Khayelitsha in Cape
Town, South Africa (0.4 million), and the Rohingya camps in
Cox’s Bazaar, Bangladesh (about 1 million). These overcrowded
living spaces and limited—often shared—water and sanitation
facilities have made physical distancing and self-isolation difficult
and increased the risk of exposure and vulnerabilities.

With weak health infrastructure and limited financial and
human resources, strategic thinking and planning and setting
priorities for policies and activities will be critically important for
developing countries to manage COVID-19 challenges (1, 2, 9).
Identification of policy priorities and selection of appropriate
policy instruments is one of the more powerful means for policy
success (10). However, decision making and prioritization has
always been a challenge, and the uncertain and volatile nature of
the COVID-109 crisis has further complicated the issue (1, 2, 11—
13). Further, the interconnected nature of the crisis demands an
integrated approach and coordinated action, which complicates
decision making even more (14, 15). The key practical challenge
facing the policy makers of developing countries is how to
prioritize policies to achieve interconnected goals of achieving
health and well-being (9, 16). A clear framework will be needed
to ensure effective policy development and prioritization in
planning and management of their response. In the following, we

suggest an approach and framework that can enable developing
countries to develop an effective prioritization process.

A FRAMEWORK FOR PRIORITIZING
POLICIES AND IMPROVING POLICY
COHERENCE

The starting point in setting priorities should lie in engaging
and consulting with key stakeholders in order to create a
common vision for health, well-being, economic security,
and environmental safety, with buy-in from stakeholders
and commitment on broad social goals, which is key for
implementation effectiveness. The suggested steps are outlined
below and the key elements and supporting structures are
presented in Figure 1. The framework is developed drawing
concepts from public administration, public health, economics,
and sustainable development and intended to assist policy
makers to weigh policy options and prioritize policy choices
within health and outside health sectors for governing complex
interconnected issues. There are two major prerequisites for
using the framework. The first is to establish a cross-sectoral
coordination body, and the second to establish the criteria for
assessing and prioritizing policy actions. The principles and
criteria for setting priorities identified below are the fundamental
basis for weighing different policy choices. These four criteria
are at the center of the framework and related to all four steps.
The individual elements are described in more detail in the
following sections.

Establishing a Multi-Sectoral Coordination

Body and Mechanism

Leadership is critically important for effectively dealing health
crisis like pandemic as well as engaging and coordination diverse
actions and stakeholder in achieving broader social goals (17).
A multi-sectoral coordination body can provide an effective
pathway for engaging multiple stakeholders, and the basis for a
mechanism for coordinating and steering the decision-making
process, and overseeing the implementation and recovery
packages to maximize impact (18). Many agencies important
for health crisis management work within the health system,
ranging from health education to prevention, and protection
to treatment. Outside the health system, food and nutrition,
water and sanitation, housing, and elements of the physical
environment such as air quality and climate are important for
maintaining, improving, and protecting health (11, 12, 19). A
coordination body could establish a mechanism and develop a
protocol for coordinating both the administrative (functional)
and the policy (strategic) activities of the different organizations.
While the focus of functional coordination could be on building
consensus and ensuring smooth cooperation within and between
the key organizations involved in the planning process, policy
coordination should focus on improving policy coherence and
developing consistent policies to improve synergies. Effective
administrative coordination is a precondition for successful
policy coordination. While detailed consultation is not possible
during a time of urgency like the COVID-19 pandemic, this body
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Developing a shared
understanding

Aligning different interests in
support of agreed goals

Open communication
& exchange of information

Identifying
smart strategies
identifying compatibilities,

complementarities, & trade-offs

Weighing alternative
options against social goals

Maximizing net
positive benefits

Fundamental criteria

Saving human lives &
ivelihoods

Efficiency & effectiveness

Equity & faimess
Sustainability & resilience

Integrating Aligning policy instruments
Iong-tm.n mmlf"“!"ty Improving policy coherence
Factoring sustainability Managing externalities

into short-term policy choices

Improving long-term
productivity & resilience

Reconciling private and
social interests

Coordinating body

Engaging multiple stakeholders- within & outside health system
Identifying a key coordinating agency

Developing a protocol for coordination

FIGURE 1 | A framework for prioritizing policy choices.

should be able to engage and consult with key organizations and
stakeholders in order to facilitate exchange of ideas, dialogue, and
discussion, and provide strategic directions and clear guidelines
in setting priorities, allocating resources, and implementation.
The key stakeholders could be key government agencies such
as health (including public health experts), finance, security,
water, food, and trade and commerce, as well as experts and
development partners, think tanks, and both government and
non-government actors. Effective stakeholder engagement relies
on appropriate institutional frameworks as well as effective
use of both formal and informal coordination mechanisms
to facilitate mutual communication and collaboration among
stakeholders and oversee the priority setting process (18, 20,
21). The overall coordination can remain under the cabinet
or national planning commission (who have the authority to
mobilize sectoral ministries and agencies), or an inter-ministerial
committee. However, this can vary considerably from country to

country depending on the cultural context and administrative
and operational capacity (13). It could be a single structure or
unit such as the Ministry of Health or the Office of the Prime
Minister or President or Planning Commission. However, it is
critically important to identify a key coordinating agency within
the current institutional framework, which has the authority
to convene and coordinate multi-sectoral actions and guide
integrated planning. The coordination body should have broad
representation and may include both political leaders and experts
in the relevant fields, and should have adequate convening and
decision-making power and authority, as well as the capability
to deal with strategic issues including policy coordination.
This requires a continuous process of analyzing, balancing,
and prioritizing the objectives of different policy goals. It may
also require enhancing institutional capacity, including the
operational and coordination skills of coordination agencies, and
improving processes that facilitate engagement with stakeholders
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beyond governments, such as private health service providers
and other non-state actors (20, 21). In striving to establish
multi-sectoral coordination, it is also important to distribute
responsibility and establish mechanisms for regular interaction
among key stakeholders in order to build inter-organizational
trust and promote communication and share knowledge and
information among key institutional agencies.

Developing a Shared Understanding and

Objectives

One of the fundamental steps (Figure 1) in the planning and
prioritization process is breaking sectoral silos and aligning
interest of different agencies to develop a shared understanding
on policy goals and strategic objectives and short and long-term
needs of a country (18). This provides the basis for achieving
a consensus on multi-pronged strategies to achieve short-,
medium-, and long-term goals. To avoid conflicts, decision
making on strategic policy choices and programs needs to be
mindful of the broader social goals and their potential conflicts.
The short-term focus will be on managing the immediate
health crisis, ensuring food and nutrition, and short-term job
creation to help the economy survive; the medium-term on
boosting economic activities to achieve financial and economic
recovery; and the long-term on transforming or bouncing the
economy forward by promoting long-term sustainable growth,
reducing inequalities, building social coherence and resilience,
and conserving resources and protecting the planet. The different
goals are closely linked and interdependent as health, economic,
social, and environmental systems are interconnected (22). The
shared policy goals provide a basis for developing practical
criteria and guidelines for prioritization.

Building Consensus Among Agencies

Building consensus among agencies within and outside of the
health system is a daunting task. It involves engagement with
the relevant government agencies and other key stakeholders
and reaching societal agreement on common priorities that
reflect the views of key stakeholders including epidemiologists
and economists (15). This not only provides the fundamental
basis for prioritization but also creates buy-in, commitment,
and accountability from stakeholders on the broad social
goals. Although different government agencies have different
interests and priorities, facilitating discussion and consultation,
mediating conflicts, building trust, and providing a platform
to clarify expectations can enhance mutual understanding and
align interests (21). One way to align multiple perspectives
and build shared understanding through the process of
engagement known as “principled engagement” that fosters
reasoned argument (weigh different options and priorities
objectively against broad social goals) and deliberation focused
on defining problems and finding agreements together (23). It
supports shared representation and open interactions of different
sectoral actions, and to integrate the concerns and goals of
different sectors and agencies. It allows open discussion, surface
multiple perspectives, and enables “shared motivation” that
build trust, foster mutual recognition of interdependence and
shared ownership, and create a sense of internal legitimacy

(23). The principled engagement and shared motivation support
each other and create an enabling environment for integrated
planning, jointly identifying and defining objectives as well as a
collaborative, raising awareness about the complementarities and
externalities, and using a coordinated approach to consultation
with open communication and exchange of information, will
help align multiple perspectives reduce disagreements, increase
understanding, and clarify organizational responsibilities (14,
18). Besides the four fundamental criteria presented above,
aligning the different interests in support of agreed goals and
building consensus through open communication and effective
collaboration is critically important for policy prioritization in
managing COVID-19 challenges and recovering the economy
sustainably. In striving to build a consensus on policy goals
and maintaining shared understanding, the interests, needs, and
positions of different stakeholders need to be understood and
assessed based on the fundamental criteria outlined above.

Agreeing on the Principles and Criteria for
Setting Priorities

Priority setting is a complex process involving making decisions
on the allocation of resources to improve policy goals. The
interests, motivations, and preferences of the diverse array of
stakeholders will differ, thus prioritization needs to be based on
explicitly chosen and agreed criteria.

Dimension of Priorities

Prioritization is a multidimensional concept and can be seen
from different perspectives, all of which need to be understood
and taken into account. From a moral and ethical perspective,
managing existing, and emerging threats to human lives is a
societal obligation and the primary responsibility of states (24,
25). Thus, the highest priority should be given to policy choices
that save human lives by reducing health risks, improving health
care, reducing communicable diseases, and ensuring provision of
basic health services, together with those aimed at meeting basic
human needs such as access to food, water, and shelter. From
a utilitarian perspective, policy choices should be guided by the
utility generated and cost-effectiveness, since resources are finite
(26, 27). Thus, the highest priority should be given to the policy
choices that are most cost-effective and generate the maximum
net social benefits. From an egalitarian perspective, equity, and
fairness are equally important in policy choices (28, 29). Cost-
effectiveness is important but should not be the sole criterion; an
equally high priority is given to protecting those who are most
at risk and serving the most deprived even if this is less cost-
effective. From a resilience perspective, present actions should
prepare for transition to a more resilient and better society (12,
30). Thus, a high priority should be given to policy options that
enhance long-term social, economic, and environmental benefits
that lay the basis for long term resilience and build the capacity
to deal with future challenges.

The basic principles and criteria should be agreed by
the key stakeholders and effectively communicated across all
stakeholders. Using these broad perspectives, four practical
criteria can be identified as the fundamental basis for assessing
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and prioritizing policy choices and thus allocating resources
(Figure 1):

Saving human lives and livelihoods
Efficiency and effectiveness

Equity and fairness

Sustainability and resilience

These four principles and criteria may vary from country to
country and different countries may attach a different weight to
the different criteria based on the socio-economic conditions,
existing health facilities, financial capacity, and environmental
conditions of the country and the specific social, economic, and
environmental concerns.

Identifying Smart Strategies That Bring
Synergistic Effects

Once agreement has been reached on policies and prioritization
criteria, the next step is to develop strategies for integrated and
coordinated implementation of the different policy measures
(Figure 1). It is important to explore complementarities and
identify potential co-benefits for the different policy options that
bring synergistic effects by achieving multiple objectives at the
same time with benefits for both health and economic recovery.

In addition to the fundamental criteria for assessing priorities,
developing countries generally prioritize providing jobs and
income for the poor and vulnerable (31). Thus, a typical smart
strategy could comprise investing in labor-intensive sectors
that immediately generate employment while also generating
multiplier effects for the economy by increasing growth potential
and supporting economic recovery (31, 32). For example,
investment in public works, infrastructure, small business, and
micro and small enterprises can quickly offer jobs and income
while stimulating local economies through using local resources
and increasing the demand for manufactured goods (31, 32).
The outcome of such strategies, however, will depend on the
local conditions and the way in which the programs are designed
and implemented.

In addressing the challenges brought by the COVID-19
pandemig, it is important to choose policy options that support,
and don’t reduce, achieving other strategic objectives (33).
Identifying such options involves analyzing the interactions
among different strategies, assessing the magnitude and nature
of benefits, and identifying compatibilities, complementarities,
and trade-offs. For example, access to clean water, sanitation, and
hygiene is critically important for addressing the challenge for
COVID-19 health risks, so investment in water infrastructure can
generate employment and provide health benefits. In contrast,
economic activities that pollute water and air undermine
efforts toward achieving human health. Similarly, investment
in education is key for reducing economic vulnerability and
developing resilient systems. Education and health improve
human capital, while human capital shapes productivity (34).
The World Development Report estimates that those developing
countries with low human capital today, will have a future
workforce that is only one-third to one-half as productive as
a workforce in full health and having a good education (34).

Policy support to empower socially disadvantaged communities
to exercise control over the social and economic factors that
determine their health can improve long-term health benefits
(11). Policy choices that increase access to health and education,
develop new skills, improve productivity, improve air, water, and
soil quality, conserve natural resources, build adaptive capacity,
and reduce inequalities all help to improve socio-economic
resilience, whereas policies aimed simply at achieving short-
term gain can result in unsustainable practices that reduce long-
term adaptive capacity and affect planetary health (32, 35).
Policy options that bring synergistic effects with other strategic
objectives should get priority. For example, a policy choice to
create jobs in rural areas through growing nutritious crops can
create jobs for the unemployed in agriculture and also support the
objective of achieving good health through nutrition (36). Policy
options that constrain achieving other goals or undermine long-
term resilience should be avoided or minimized as far as possible.

Improving Policy Coherence

While in certain areas policy cannot be compromised, there are
many areas where improving policy coherence and coordination
can reduce trade-offs and improve synergies and thus increase
the net positive gain to society (19, 32). It is therefore critical
to assess the magnitude of trade-offs and find ways and means
to minimize them and improve the net positive outcome on the
broad social goals outlined in the basic principles. For example,
relaxing lockdown may increase the risk of spreading the
virus, but properly regulated may save the jobs and livelihoods
of large numbers of poor people. If the livelihood benefits
outweigh the calibrated risk, then the net positive benefit may
increase. This approach can be useful in identifying alternative
approaches and combinations of measures and weighing the
potential benefits and externalities both positives and negatives to
maximize net social benefits in achieving the broad social goals.
Table 1 shows an example of qualitative assessment of different
policy options to maximize complementary effects and minimize
counter-productive effects in order to enhance the net societal
benefits (Table 1).

In additional to the fundamental criteria outlined above of
potential societal benefits, externalities, and scale of positive and
negative effects, three additional criteria should be taken into
account in the selection of policies and investment decisions—
coherence, compatibility, and congruence.

e Coherence is needed both among the different health related
policy goals, and between these and any policies outside
the health sector whose action may affect the outcome of
the health sector goals. Ideally, the selected policies should
contribute to achieving multiple policy goals

e Compatibility of policy options refers to the consistency in
how they reinforce or undermine related policy goals and
externalities and is needed to enable policies to contribute to
achieving multiple health-related goals.

e Congruence refers to the ability of policy options and
strategies to work together in a mutually supportive manner
to help attain health sector and health-related non-health
sector goals
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TABLE 1 | Example of a qualitative assessment of different policy options and actions.

Proposed activities Potential societal benefits

Scale of effects
(positive/negative)

Externalities

Health Economic Environment +/-ve effects - ve effects Short Medium Long
Imposing lockdown + - +/- - + - +/-
Increasing investment in + + +/0 0 + + +
health care
Increasing investment in + + +/0 0 + + +
education, skills
development
Creating jobs in public + + + +/0 0 + + +
construction of water
infrastructure
Creating jobs in growing + + + +/0 0 + + +
nutritious crops
Supporting jobs in growing - + - - - 4 - -
tobacco for cash income
Withdrawing trade barriers + + +/- + + + +
Subsidizing airline industries - + - - - + - -
Policies for withdrawing + +/- + + +/- + +

subsidies on fossil fuels

+, positive effect; —, negative effect; o, no relationship, + ve, positive externalities; = ve, negative externalities.

Aligning Policy Instruments to Improve

Policy Coherence

Governments can use different policy instruments (the financial,
regulatory, and market tools used to influence people’s choices
and behavior) and shape the incentive structure to achieve
the desired social goals (10). Once the policy options to
be implemented have been identified using a smart strategy
approach, the best policy instruments need to be chosen and
strategies and instruments aligned to maximize the potential for
success in achieving the broad social goals in addition to the
fundamental principles and criteria agreed (Figure 1).

Improving Policy Coherence

One way to align policy instruments is to improve policy
coherence across health, economic, social, and environmental
goals so that the policy instruments of one objective do not
undermine those of another (15, 33). For example, supporting
employment through growing tobacco for cash income in
rural areas may increase income but can hinder the goal of
achieving good health. Likewise, subsidizing chemical fertilizers
and pesticides to increase crop productivity might result in water
and air pollution and thus also defeat the goal of achieving good
health (12). Similarly, encouraging plantation of erosive crops
like cassava in a hill area to provide higher incomes in the short
term, may exacerbate soil erosion and land degradation and
undermine productivity and sustainability in the long-term.

Managing Externalities

Another way to improve policy coherence is to manage
externalities. A positive (beneficial) or negative (harmful)
externality is the consequence of an industrial or commercial
activity which affects other parties without this being reflected

in market prices (10, 37). For example, when bees kept for
honey pollinate surrounding crops there is a positive externality
for the owner of the crops. However, when industrial waste
pollutes a water source and affects and pollutes fish stocks,
downstream fisher communities experience a negative externality
that reduces income and impacts health. Negative externalities
resulting from production processes can include environmental
pollution, overexploitation of natural resources, and degradation
of ecosystems, all of which can affect the natural environment
and planetary health, which in turn are closely related to human
health (35, 38, 39).

Externalities arise because decisions on production or
consumption of goods or services taken by a private investor
or consumer are not designed to take into account the broader
social consequences as these are not reflected in the market
price (10). Conventional market mechanisms, and thus prices,
are not designed to reflect the costs and benefits of social
goods and services (for example costs of disposing of waste, of
addressing environmental pollution, of treating ill health caused
by a product) unless required by statutory instruments (such as
a surcharge or tax related to disposal costs or health impact).
Designing policy instruments to maximize positive and minimize
negative externalities can be instrumental for achieving broad
social goals (12). Policy instruments need to be chosen that
create disincentives for negative externalities through taxes, fines,
or fees, and encourage positive externalities through subsidies,
rewards or other incentives.

Reconciling Private and Social Interests

Another result of private decision makers not being required to
consider the broader social consequences of their decisions is that
social goods tend to be under produced and private goods over
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produced (19, 37). The divergence of private and social interests
often leads to sub-optimal production of social goods such as
public health, public transport, clean air, clean water, education,
research, and innovation, which generate positive externalities
for society. Private investors cannot directly capture the full
benefits generated through social goods and thus investment in
social goods lies outside their interests. However, it is difficult
for governments to deliver the required social goods alone,
and private sector participation is important for filling the
gap between public need and financial capacity. Appropriate
incentive mechanisms can be developed to encourage private
investment in social goods, including improvements in the
healthcare system (37, 40). Choices that internalize such external
costs should be considered carefully and prioritized. When
incentives are not enough, policy reforms that regulate the
unsustainable use of resources and impose standards and
procedures to internalize external costs and control pollution
should be prioritized. For example, regulating trade in wild
animals and direct contact with animal parts reduces the
exposure of humans to contact with viruses and other pathogens
hosted by those species. Similarly, raising the cost of fossil
fuels can help in reducing air pollution and improving air
quality, while providing subsidies for private intensive care units
can reduce investment requirements, and thus support public
health provision (12). Different types of policy instruments
that reconcile private and social interests, from incentive-based
mechanisms to regulation, should be prioritized.

Thus, it is critically important to select the policy instruments
strategically and arrange them carefully so that they work
together and are mutually supportive in reaching health-
related policy goals. Considerations on policy tools can involve
purposeful arrangements of policy instruments in such a way
as to generate positive interactions between them. However,
in choosing policy instruments, the cultural and operational
capacity needs to be considered carefully as different instruments
require different levels of operational capacity to implement
and not all instruments are feasible in every socio-cultural
context (13).

Integrating Long-Term Sustainability in

Policy Decisions

No matter what challenges need to be addressed in the short-
term, government policies and actions should take into account
the need for sustainability in the long-term. Thus, policy
choices should focus both on resolving urgent needs and on
ensuring long-term resilience and sustainability while taking to
account the fundamental principles and criteria agreed as the
fundamental basis (Figure 1).

Factoring Sustainability Into Short-Term Policy
Choices

The COVID-19 pandemic provides an opportunity to take a
broad look at factoring sustainability—economic, social, and
environmental—into policy choices in order to create more
resilient societies (35, 38). This requires strategic thinking and a
systematic assessment of policy options and strategies for long-
term investment to ensure that the short-term actions result

in long-term benefits. Some of the short-term support can be
linked to long-term economic growth by appropriate conditions
that improve the social and environmental conditions for health
(12, 41). For example, food for work programs can be attached
to programs for adapting or constructing local infrastructure
to maintain social distancing, thus helping poor households to
cope with vulnerability while building assets that are essential for
society. Similarly, requirements to include energy efficiency in
building designs can be linked to support provided to building
construction companies to restore jobs, thus providing job
restoration in the short-term and climate benefits in the long-
term.

Improving Long-Term Productivity and Resilience

The short-term focus will be on addressing the impacts of
the pandemic and, following the direct health-related activities,
is likely to focus on employment generation and restoration
of jobs. However, long-term investment decisions should also
be considered. Investing in a balanced portfolio of physical,
human, social and natural capital will help improve long-
term productivity and resilience, and thus build capacity to
deal with future challenges and mitigate the impact of future
pandemics and disasters (12, 41, 42). For example, investment in
health, education, skills development, innovation, technological
upgrading, and green infrastructure and natural capital will
increase productive capacity and provide sustainable returns
for future generations (11, 19). Investment in social protection
and job creation will be needed to protect the vulnerable
in the short term, but policy priorities could gradually shift
to reducing the environmental risks affecting human health
and vulnerability to climate change. Protecting and enhancing
natural capital such as forests, soils, water resources, ecosystems,
biodiversity, air quality, and climate can support human health
and productivity and improve long-term resilience (41, 43). For
example, investment in green infrastructure such as renewable
energy can supply clean energy and improve air quality,
which leads to long-term health benefits and positive climate
outcomes (39).

In striving for sustainability, policy choices, and investment
decisions should be arranged strategically in such a way that
they not only address immediate problems but also build long-
term resilience.

CONCLUSION

Identifying the best set of policies and instruments to address
COVID-19 challenges and aligning them with broader social
goals will be critically important for sustainable recovery
from the pandemic and resilient society. The way in which
governments set their priorities, prioritize policies and programs,
and coordinate activities will affect the outcome. Poorly identified
policy choices are likely to be ineffective in addressing the
health, economic, social, and environmental challenges and
harnessing the potential long-term economic and environmental
benefits. This paper presents a framework for identifying and
prioritizing policy actions to address the COVID-19 challenges
and ensure sustainable recovery. The framework outlines
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principles and criteria, and a suggested approach, for assessing
and prioritizing policy choices in planning and decision making.
It offers guidelines for developing shared policy goals, identifying
smart strategies, aligning policy instruments, and factoring
sustainability into short and long-term policy decisions.

In contrast to the common practice of evaluating policy
outcomes after implementation, this framework enables policy
makers to think ahead and assess the anticipated consequences
of different policy options and their positive and negative cross-
sectoral implications, which is critically important for developing
a coherent and integrated set of policy decisions in the uncertain
volatile situation of the COVID-19 pandemic. The framework
can help governments to prioritize policy choices and allocate
limited resources in such a way that they are directed toward
actions that generate synergy and co-benefits, have multiplier
effects, and achieve interconnected solutions for health, the
economy, and the environment.

Enhancing cross-sectoral integration and improving
policy coherence is a challenging task requiring strong
commitment from governments. A major prerequisite for
using the framework is to establish a multi-sectoral coordination
body with the capacity to mobilize and build partnership,
consensus, and ownership among the multiple government and
non-government agencies and thus increase horizontal and
vertical policy coherence and strengthen policy coordination
for collective action. The suggested framework is generic,
and could be further developed using quantitative tools for
detailed analysis and quantification of the complementarities
and trade-offs presented in Table 1. Although this framework
is intended to address COVID-19 challenges, this can be
customized and used in different policy arenas in managing
cross-sectoral and interconnected challenges. Cross-sectoral
collaboration and problem solving is demanding knowledge
and capacity in managing inter-sectoral dynamics. In designing
the detailed policies and strategies, cultural values, and
operational  capacity—including leadership, coordination,
and implementation—and political realities will need to be
considered (13).
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Relying on an “Infection Weather
Report”
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COVID-19 has significantly changed our daily lives. Stay-at-home orders and forced
closings of all non-essential businesses had a significant impact on our economy. While
it is important to ensure that the healthcare system is not overwhelmed, there are many
questions that remain about the efficacy of extreme social distancing, and whether there
are alternatives to mandatory lockdowns. This paper analyzes the utility of various levels
of social distancing, and suggests an alternative approach using voluntary distancing
informed by an infectious load index or “infection weather report.”

Keywords: social distancing, public information access, voluntary action, behavior modification, behavior model

1. INTRODUCTION

The outbreak of SARS-CoV-2 has caused a lot of changes in our daily lives. When policy makers
around the world realized the threat of COVID-19, they began crafting guidance, and eventually
started issuing stay-at-home orders. These orders have created significant economic disruption,
and disruption to peoples’ lives. And there has been a question of how long they can be maintained.
Already, lock-down orders are being lifted, at least in part, in some locations. But the question
remains of what to do next, both in terms of dealing with the spread of SARS-CoV-2, and handling
any future outbreaks of this nature.

Many of us are familiar with the catchphrase “flatten the curve.” The idea is that social distancing
will reduce the rate at which the infection spreads, and thus reduce the burden on the healthcare
system. However, these lockdown orders cannot be maintained indefinitely. One has to wonder
how a premature end to a lockdown might impact the spread of the infection, and if there are any
alternatives to such measures, and whether they might be more effective.

This paper has two goals. The first goal is to compare a number of modified SEIR models,
in order to identify possible outcomes associated with the current lockdown efforts. The second
goal is to identify potential ways to improve efforts to reduce the spread of both SARS-CoV-2,
and infectious disease overall. The models in this paper rely on empirically estimated parameters,
and take into account a number of factors, including social distancing, stratification of risk groups
and hospital capacity. It then compares models in which a constant level of social distancing for
a fixed period of time with modulated social distancing based on voluntary activity informed by
disease surveillance.
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2. MODEL DEVELOPMENT

The core of these analysis is the SEIR compartmental model.
Many alterations to the basic model have been made. There are
two copies of each compartment, one for low risk individuals,
such as young people with minimal comorbidities, and one for
high risk individuals, such as the elderly and people suffering
from various diseases or are otherwise in significantly poor
health. For simplification, the focus for risk was on age. Mortality
rates were also considered.

2.1. Base

The core model for each set of compartments is defined
as follows:

S=—ppSI

E = pBSI — oE
]=aE—yI—uI
R:yl

M:,ul

N=S+E+I+R+M

Here g is the product of the contact and transmission rates. « is
the reciprocal of the incubation period, y is the reciprocal of the
clearing period post-onset of symptoms, and p is the mortality
rate. And p is the adjustment to the contact rate, due to social
distancing. Each of these cells are duplicated into a low risk and
high risk set. For social distancing, it is assumed that there will
be a greater amount of social distancing within the high risk
population and between the low and high risk populations.

2.2, Data Sources and Estimates
2.2.1. SEIR Parameters
Approximation of basic parameters comes from a number of
sources. According to Peng et al., the latent time period, or the
time it takes for a person to transition from exposed to infected,
is ~2 days, giving @ = 0.5 (1). The analysis also suggests that
every contact is almost guaranteed to result in an infection:
B =~ 1. Because the model used in Peng et al. was complicated
and did not calculate the unaided clearing of the infection,
approximations from another source were used. D’Arienzo and
Coniglio suggest that even in Italy where there is a significant
COVID-19 burden, the basic reproduction number is between
2.43 and 3.10, which yields a range of 0.32 and 0.41 and for y (2).
While B is approximated as 1, it is unlikely that the contact
rates of individuals within the same age group is equal to
the contact rate of individuals between the two groups. It is
likely that within-group contact rate is higher than average, and
that the between-group contact rates are lower than average.
People within the high risk group are also more likely in
general to maintain social distancing, and so this idea is also
considered in approximating B for each type of interaction.
Values were chosen s.t. the population weighted average
summed to 1.

2.2.2. Demographics
It was assumed that 84% of the population was in the low risk
group and 16% was in the high risk group, and that there was one

initial infection within each sub-population. This assumption is
based on the fraction of the United States population aged 65 or
older in 2018 (3). The United States population was slightly under
330M in 2018, so 330M was chosen for N (3).

2.2.3. Hospital Capacity and Mortality Rates

Hospital bed capacity is estimated based on figures from
COVIDACTNOW. The model assumes that there are roughly
enough hospital beds for 0.22% of the population, with 60%
capacity, and an emergency capacity build of roughly 200% (4).
As a conservative estimate, 0.1% was chosen for the capacity limit.

Infection and case fatality rates are highly dependent on a
number of factors and vary based on the quality of the health
care system, the age of the patient, and comorbidity. Mortality
seems to be orders of magnitude higher in at risk populations
compared to low risk populations. COVIDACTNOW estimates
a case fatality rate of 1.1% with an additional 1% if hospitals are
overburdened (4). However, it does not stratify by risk group.

The base model starts with the assumption that the case
fatality rate is 0.1% for low risk populations and 10% for high
risk populations. Assuming that being over-capacity increases the
risk of death among the low risk population by 50% and the high
risk by 200%, that would yield a case fatality rate of 0.15 and
30%, respectively. The 50% figure is still higher than the relative
risk at 10 days, for general ER visits, but within the 95% CI of
1.04-1.72 (5).

However, not every infection meets the criteria of being a
case. There are many asymptomatic and subclinical infections for
SARS-CoV-2. By one estimate, the number of infections was 50—
85 times higher than the reported number of cases (6). However,
it’s quite possible that a number of those infections resulted in
deaths that were not reported. Furthermore, since it is more likely
that high risk individuals are more likely to show dangerous
symptoms, and their status as being high risk yields a greater rate
of testing, the mortality rates of the high risk group received a
smaller adjustment. Low risk mortality rates were divided by 20
and high risk mortality rates were divided by 5.

2.3. Parameters
N = 330,000,000

a=05

B1 = 1.075—The adjusted contact-transmission rate within the
healthy population

B> = 0.75—The adjusted contact-transmission rate between
both populations

B3 = 0.9—The adjusted contact-transmission rate within the
high risk population

y = 0.37—Average between the low and high bound estimates
for the clearing rate

p = [variable]—The base social distancing coefficient

p1 = p—Social distancing coefficient for low risk group

p2 = 0.8p—Social distancing coeflicient between the low and
high risk groups

p3 = 0.8p—Social distancing coefficient for high risk group

n1 = 0.00005—Mortality rate of low risk group under
optimal conditions

H2 = 0.02—Mortality rate of high risk group under
optimal conditions
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u3 = 0.000075—Mortality rate of low risk group under
sub-optimal conditions

ns = 0.06—Mortality rate of high risk group under
sub-optimal conditions

k = 0.001—Percent of population infected before hospitals are
over capacity.

3. MODELS AND MODEL ANALYSIS

A number of analyses were performed. First, it seemed useful
to simulate how different levels of social distancing impacted
the progression of the epidemic, when social distancing is
maintained for a fixed period time period of 60 days, with
initial onset 60 days after the first infection, representing lag
between initial discovery of the disease and decision to engage
in mandatory social distancing.

3.1. Relative Mortality Across Social

Distancing Parameters
Figure 1 is an analysis of relative mortality rates across various
social distancing parameters. For social distancing parameters
ranging from 0.1, representing extreme social distancing, to 1,
representing no social distancing, a social distancing parameter
of 0.65 appeared most effective, with an approximate reduction
in mortality of 40%. A social distancing coefficient of <0.65
caused an uptick in mortality rates from that low. The minimum
estimated mortality rate, for the entire progression of the
epidemic was ~0.0062 or 620 per 100,000. For the United States,
that would imply a final death toll of ~2 million under moderate
social distancing, and 3.3 million without any social distancing.
Looking at the progression of the epidemic, for p = 0.4
(Figure 2) helps to understand why values <0.7 result in higher
mortality rates.  Each time step represents 0.1 days. At the
start of the outbreak, there is a significant reduction in infections
and deaths, but there is a spike in both shortly after the end
of the social distancing effort. Rather than flattening the curve,
the more extreme social distancing measures appear to delay the
peak, allowing “pressure” to build up due to a high reserve of
susceptible individuals. In order for more extreme continuous
social distancing measures to be effective, they would therefore
have to be maintained until an alternative, such as a vaccine,
is produced.

3.2. Epidemic Backdraft Effect

An initial preprint of this article predicted that extreme
lockdowns would delay, rather than flatten the pandemic curve
(7). A new apparent wave of epidemics began to emerge
sometime after lockdowns ended in various regions. A number
of states, including California and Florida, have seen rapid surges
in case rates (8, 9). California responded with a rollback of
reopenings, and New Jersey delayed reopening (10, 11).

Some individuals have suggested that these surges are due
to the infection unevenly spreading across regions in the
United States, moving around as states unevenly relax their
lockdowns (12). At first, this explanation seems reasonable.
However, other nations have seen a resurgence in COVID-19
cases as well. Australia has recently seen a large spike in cases.
In Early July, Victoria, Australia saw a surge in cases, leading to a

second lockdown of the state (13). This surge comes less than two
months after Australian Finance Minister, Mathias Cormann,
claimed that Australia was wining against the virus (14). Another
explanation put forward is that people had been too flippant in
their activities as lockdowns were eased. Young people began
frequenting bars again, while many others flocked to beaches
(15, 16). And indeed, cases have grown in number in Florida, as
already mentioned.

Admittedly, these actions likely contributed to new outbreaks,
but does not do enough to explain the timing or why they
are occurring in so many locations. Furthermore, these reckless
actions were likely fueled by the extreme nature of the lockdowns.
The model proposed in this article helps fill in that gap in our
understanding of the issue. The extreme lockdowns appear to
have done little to stop the epidemic. They merely introduced
a delay. As lockdowns eased, the large body of remaining
susceptible individuals began coming into contact with the
remaining infected individuals, and the epidemic began following
its original trajectory. Furthermore, extreme social distancing left
individuals starved for contact. This lockdown fatigue increased
social contact fueling additional infections. This phenomenon is
important enough to merit its own name: epidemic backdrafts.
A backdraft occurs when low oxygen levels suppress an active
fire, but fail to fully extinguish some remaining embers, leaving
the embers to generate flammable gasses; when oxygen is
reintroduced to the environment, the fire quickly reignites (17).

In a similar way, extreme social distancing measures prevent
an infection from spreading, but leave a large percentage of the
population susceptible. Moreover, the lockdowns generate the
equivalent of combustible gasses, in the form of social agitation
and growing desire to reconnect with others. In cases where there
are still remaining members of the epidemic when the lockdowns
end, an epidemic backdraft occurs, leading to a rapid flare up of
the infection.

3.3. Cyclical Distancing
As early as the beginning of April, it became apparent that a
one time social distancing effort may be not be enough to cope
with the COVID-19 epidemic (18). However, Kissler et al., while
recognizing this issue, did not seek to establish a specific protocol
for when social distancing should be engaged and disengaged
(18). Some governments have started to create checklists of
desired observations before reopening of businesses can begin.
New York, for instance, created a seven point checklist (19).
Unfortunately these types of checklists suffer from two
fundamental issues. The first is that they are only actionable
by the governments that have created them. They do little to
allow the people to make decisions which can improve their
safety. The second issue is that the actions that they inform are
all or nothing events: either a region opens or it does not. The
checklist system might be a good start, but it would be helpful
if the aforementioned weaknesses could be addressed. Assuming
that it is possible to obtain reasonably high resolution data for
a region, the public health community should be able to put
out daily and weekly advisories. These advisories can be used to
promote voluntary social distancing, during periods of high levels
of infectious load.
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Because the social distancing measures would be temporary,
and because there would be less uncertainty, because of the
clear conditions for distancing recommendations, a slightly
more extreme level of social distancing should be possible, so
a p = 0.5 was chosen. A threshold of 0.0005 for the 7 days
moving average of infections was chosen, because it was half
the estimated maximum safe load that hospitals could handle.

Furthermore, because reports of low infectious load could yield
a false sense of safety, p = 1.05 was chosen during periods when
social distancing was not engaged. The graphical results of the
voluntary cyclical distancing model are detailed in Figure 3.

The results of the analysis are interesting. Voluntary cyclical
social distancing, using the parameters chosen, results in a
significantly extended curve. It takes around 1,200 days for the
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infection to fully burn itself out under this scenario. However,
mortality rates are also much lower under this scenario, with
the final mortality rate coming in at roughly 0.0047 or 470
per 100,000 people. In this model, there was no fixed time
at which social distancing was expected to start. However, it
took roughly 62 days for the infectious load to build enough
to trigger the first distancing event, which is on par with
the first model. All together, there were 39 periods of social
distancing, with the last ending roughly 911 days after the
initial infection.

4. DISCUSSION

Feasibility depends on a number of factors, including the ability
to collect sufficient data to generate infectious load indices for
a desired geographic scale, and the ability to actually engage in
social distancing on a voluntary basis. One question is whether
we can collect enough information to create such an infectious
disease index. While it would take a number of years to create a
robust index that can be used in general cases, there should be
no issue with creating an index specific to COVID-19. While it is
true that a lot of countries, especially the United States, are unable
to test anywhere close to every individual, random sampling can
give us a significant amount of information on infectious load.
Such random sampling requires a fraction of the number of tests
that are needed to identify and isolate every infection.

With random sampling, integrated with other data gathering
techniques, it is possible to have a fairly reasonable understanding
of the progression of this epidemic. Much of the determination of
cost effectiveness and ability to report will depend on the level of

resolution we wish to have. If the goal is to have a composite state-
wide infection index, fewer tests will be needed per day. Creating
a county level index would be significantly more expensive.

By reporting information to the population, we can alter
behavior so that voluntary social distancing can be modulated as
infection dynamics change. This modulation while extending the
duration of the infection, significantly flattens the curve, without
mandatory stay-at-home orders. This flattening significantly
extends the duration of the pandemic, but reduces the burden
on the healthcare system and reduces the overall mortality
rate. Additionally, given the level to which the epidemic period
is lengthened, such measures would give time to produce
treatments and prophylactics. Furthermore, this method of curve
flattening can help avoid a severe epidemic backdraft.

For this analysis, the initial length of time to bring the
infection rate below threshold, and thus end the first social
distancing event was slightly >90 days, which is significantly
longer than the 60 days social distancing measure used in the
first simulation, but closer to the actual length of lockdowns that
were implemented in many parts of the world. Regarding the
model which uses a single level of social distancing for a fixed
period of time, it is concerning that the optimal social distancing
coeflicient is 0.65, which is likely far below the current level of
social distancing, caused by the forced shutdown of all “non-
essential” operations. While such extreme social distancing may
be useful if limited to those within the at risk group, and between
low and high risk groups, it does not seem appropriate for the
general population.

There are a number of assumptions about parameter estimates
that were made to test these models. In particular, the mortality
rates for low and high risk populations are rough estimates.
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However, while they will alter the specific values in terms
out fatality outcome, they should have little impact on the
progression of the infection itself. Still, additional research into
the case, and infection mortality rates, and greater stratification of
risk levels would help give a better picture of potential outcomes
and efficacy of existing and future solutions.

Improvements to this model however could be made.
Additional stratification is possible, and empirical estimates of
actual contact rates could be calculated with future research.
Research by Chitnis et al. may be of interest, as it looks at
a highly stratified population and uses empirical estimation of
heterogeneous mixing between age groups (20). Guesses in this
area is likely to have some effect on the optimal social distancing
level. But again, it should not impact the comparison between the
fixed and cyclical distancing models to any significant extent.

Moreover, real world events as lockdowns have started
coming to an end have acted as an initial test for this model.
As many parts of the world began to reopen, they have
experienced significant rises in new cases. These epidemic
backdrafts are consistent with the model presented in this paper,
and predictions of such a resurgence in cases were made in
the original preprint version of this article (7). Therefore, it is
reasonable to say that this model has been tested.

While elements of this model are specific to SARS-CoV-2, the
general dynamics would still apply to other infections. With a
little bit of time and resources applied to the problem, a general
reporting system for infectious disease could be implemented.
This system could be used to help reduce the severity of flu
seasons, and during future epidemics. Such infection weather
reports, so to speak, could become part of the new normal.
Moreover, this system could be especially useful if the COVID-
19 epidemic enters a seasonal pattern due to limited generation
of immunity, which is a concern that has been voiced (18).

Regarding the ability to actually engage in voluntary social
distancing, a major concern is the ability to take off from work. If
social distancing efforts needed to be extreme and extended for a
long period of time, this issue would be more problematic. Given
the reliance on our job, and the general inability to take off of
work for extended periods of time to recover, this issue applies to
situations outside of COVID-19 as well. Anyone who feels sick,
especially if they have a fever, cough, or other symptoms of a
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Objective: To evaluate the health-related quality of life (HRQoL) status and explore its
associated factors in pediatric medical staff during the COVID-19 epidemic so as to
provide fundamental evidence for clinicians and administrators to formulate targeted
intervention measures to improve the HRQoL and mental health status in pediatric
medical staff during this, and future pandemics.

Methods: A cross-sectional study was conducted to investigate the HRQoL of pediatric
medical staff. Univariable and multivariable logistic regression were used to analyze the
associated factors.

Results: A total of 2,997 participants were recruited. Females scored worse than males
in terms of emotional functioning (OR = 1.6, 95% CI: 1.2-2.1) and cognitive functioning
(OR = 1.4, 95% CI: 1.1-1.8). The respondents aged 30-39 and 40-49 years scored
worse in nearly all domains of HRQoL compared health care professionals under 30
years old. Respondents with high education had lower scores in physical functioning
(OR = 1.3, 95% CI: 1.0-1.7) and emotional functioning (OR = 1.5, 95% CI: 1.2-1.9).
Compared with doctors, nurses had higher scores in all domains except for summary
score and worry. The respondents whose working places had not set up pediatric fever
clinics and isolated observation areas independently had lower scores in all domains
except for worry. The respondents who had ever treated patients with COVID-19 had
lower scores in all domains.

Conclusion: During the COVID-19 outbreak, the HRQoL of pediatric medical staff
decreased. The factors associated with HRQoL can be used to develop intervention
to improve HRQoL in pediatric medical staff.

Keywords: COVID-19, health related quality of life, pediatrics medical staff, mental health, intervention measures

INTRODUCTION

A Public Health Emergency concerning the novel Coronavirus (COVID-19) was issued in Wuhan,
China on 31 December 2019 (1). The virus quickly spread in other regions in China and the
epidemic has broken out in other countries at the same time. Confirmed patients have been found
in 94 countries outside of China and more than 100,000 people have been infected globally (80,859
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in China) by 7 March 2020 (2, 3). Since the outbreak of
the pandemic, significant numbers of medical staff have been
regularly required to work long shifts. These medical staff not
only undertake high-intensity work, but also face the risk of
infection. According to published literature, the outbreak of
COVID-19 has caused mental health problems among medical
staff and the general public worldwide (4-7). To improve the
mental health of residents in China during this crisis, the
Chinese National Health Commission has released guidelines for
local authorities to promote psychological crisis intervention for
patients, medical personnel and the public during the COVID-19
outbreak (8).

COVID-19 is primarily transmitted via respiratory droplets
and contact. Fever and respiratory symptoms are two of the most
significant clinical manifestations (9). According to published
studies, pediatric outpatients (73.11%) and hospitalized patients
(33.09%) are most likely to suffer from respiratory disease
as compared with other types of illnesses (10). While the
pediatric medical staff were at high risk of infection, their
workload was also increased tremendously due to the additional
safety protocols to minimize COVID-19 transmission within the
pediatric wards (11-14). Additionally, since parents were not
allowed into the wards due to COVID-19 restrictions, pediatric
medical staff often faced higher professional pressure on a daily
basis as a result of close parental oversight and had to take on
additional roles as parental figures to care for the needs of the
young patients (15-17). These considerations together may have
an impact on health-related quality of life (HRQoL) of pediatric
medical staff (18).

Therefore, in this study we aim to evaluate the HRQoL
and the unique influencing factors associated with the HRQoL
of pediatric medical staff during the COVID-19 pandemic.
Additionally, we wanted to examine if pediatric medical
staff of different demographics and working conditions
were differentially impacted by the increased demands of
the pandemic. This study provides fundamental evidence
for clinicians and administrators to formulate targeted
intervention measures to improve the HRQoL and mental
health status in pediatric medical staff during this and
future pandemics.

MATERIALS AND METHODS

Design and Participants

This study featured a cross-sectional design based on an online
survey on Questionnaire Star between 13 and 17 February
2020 disseminated via WeChat, which is the most widely used
social media platform in China as face-to-face interviews could
not be carried out during the outbreak. Participants were
encouraged to forward the questionnaire to other pediatric
medical staff. A total of 2,997 pediatric medical staff from 29
provinces in China were recruited, and participants filled out
the questionnaire anonymously, voluntarily and independently.
This study was approved by the ethical board of the Fourth
Military Medical University and all participants provided written
informed consent.

Instrument

Data was collected via a self-administered online questionnaire.
The first Section was related to the participants’ socio-
demographic characteristics, including age, gender, occupation,
education, major, professional titles, hospital grade, hospital type,
province, and place of residence. The second Section was related
to COVID-19 protection, including whether the pediatric fever
clinic and isolation observation area are set up independently,
whether they have ever treated COVID-19 or suspected COVID-
19 patients, whether their family or colleagues have COVID-19
or suspected COVID-19, whether their family or colleagues have
come into contact with COVID-19 patients or suspected patients,
and whether they have worked in the clinical field of infectious
diseases. The third Section was related to HRQoL. Since the
purpose of this study is to analyze the individual’s HRQoL, after
discussion with 5 experts, four sub-scales, including physical
functioning(6 items), emotional functioning(5 items), social
functioning (4 items), and cognitive functioning(5 items) were
selected from the PedsQL™ Family Impact Module scale (19)
and considered in the questionnaire. In addition, considering
the worry and panic that may be caused by the pandemic, we
have included 4 items to evaluate worry status through expert
discussion, resulting in a HRQoL scale featuring 5 sub-scales.

Each item of the HRQoL scale has 5-Likert response options:
0 (never a problem), 1 (almost never a problem), 2 (sometimes a
problem), 3 (often a problem), and 4 (almost always a problem).
The item is then linearly converted to a score of 100 (0 = 100,
1 =75,2=50,3 = 25,4 =0), and the score of each subscale
is the sum score of its items divided by the number of items.
Therefore, the higher the score, the better the HRQoL (i.e., less
negative impact) (20).

The Cronbach’s a coefficient and Split-Half Coefficient
were used to assess the reliability of the third Section of
the questionnaire. The Cronbach’s a coefficient and Split-Half
Coefficient of the HRQoL scale and all its subscales were all
above 0.70.

Statistical Analysis

Continuous variables were presented as Mean =+ standard
deviation (mean =+ sd). Categorical variables were presented
as frequencies and percentages [n (%)]. One-way analysis of
variance (ANOVA) or t-test were used to compare scores among
groups defined by each characteristic. Multiple forward stepwise
logistic regression analyses (Entry = 0.05, Removal = 0.1)
were used to explore the factors associated with HRQoL. In
a previous study reported by Lee et al. ~27% of health care
workers reported psychiatric symptoms during the 2003 SARS-
CoV outbreak in Singapore (21, 22). As such, the dependent
variables were the summary of HRQoL values and all their
domains were converted into dichotomous variables (<P;5 =
1, >Py5 = 0) to better categorize participants for logistic
regression analysis, according to its 25 percentile of the score,
where participants below the 25th percentile were the more
severely impacted group The independent variables were the
demographic characteristics and COVID-19 protection-related
characteristics. Statistical significance was set at p < 0.05. SPSS
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23.0 software package for Windows was used to carry out
all analyses.

RESULTS

Demographic Characteristics and HRQoL
A total of 2,970 respondents correctly filled and submitted
the questionnaires out of a total of 2,997 respondents, and
the effective rate of questionnaire collection was 99.1%. The
respondents represented 29 provinces, among which Shaanxi
province accounted for 43.3% of the responses. The vast majority
of the respondents (88.8%) were women and most (43.0%) were
aged 30-39 years. 52.4% of subjects were doctors. The mean score
of the Summary HRQoL were 69.7 & 15.9, and the mean scores
of its five subscales were 58.9 £ 19.0 for worry, 70.5 £+ 19.1
for physical functioning, 71.1 & 20.2 for emotional functioning,
71.5 £ 19.5 for cognitive functioning and 75.5 &+ 18 for social
functioning. Further details of the participants’ characteristics
can be found in Table 1.

Table1 presents the univariate analyses results. Male
respondents have higher scores than female respondents in
emotional functioning but lower scores than female respondents
in social functioning (72.5 vs. 75.9). The respondents under
30 years old had the highest scores in all HRQoL domains,
while respondents aged 40-49 years old had the lowest scores.
Respondents with higher education (Masters and above) had
lower scores than those with lower education (Bachelors and
below) in all domains. Along the same vein, doctors had lower
scores in all domains except for worry when compared to
nurses. Interestingly, respondents working in the tertiary class-A
hospital had higher scores in social functioning and lower scores
in worry compared to respondents working in second-class
hospitals. Given that Hubei is the epicenter of the pandemic,
respondents from the province had overall lower scores across
all domains compared to respondents from other provinces.

COVID-19 Protection Related

Characteristics and HRQoL

As shown in Table2, the hospitals in which 68.1% of the
respondents worked had independent pediatric fever clinics and
isolated observation areas. Notably, univariate analyses found
that the respondents whose working places had not set up
independent pediatric fever clinics and isolated observation areas
had lower HRQoL scores, except for worry. The respondents
who had treated patients with COVID-19 or suspected COVID-
19 expectedly had lower scores than those who had not. The
respondents whose family members or colleagues had ever
suffered from COVID-19 or suspected COVID-19 had lower
HRQoL than those who did not. The respondents whose
family members or colleagues had ever contact with COVID-19
patients or suspected patients had lower scores in all domains.
The respondents who had ever worked in the clinical field
of infectious diseases had lower scores in all domains except
for worry.

Factors Associated With HRQoL

As shown in Table 3, logistic regression analysis shows that
females had lower emotional functioning scores (OR = 1.6,
95% CI: 1.2-2.1) and cognitive functioning scores (OR = 1.4,
95% CI: 1.1-1.8) when compared to males. In comparison to
respondents below the age of 30, respondents aged 30-39 and
40-49 years had lower scores in all domains, except for worry.
We also observed education level to be a factor that influenced
HRQoL, where respondents with higher education level (Masters
and above) had lower summary (OR = 1.5, 95% CI: 1.2-1.9),
physical (OR = 1.3, 95% CI: 1.0-1.7) and emotional functioning
(OR = 1.5, 95% CI: 1.2-1.9) scores compared to those with
lower education level (bachelor and below). Nurses had higher
scores in all domains, except for the summary score and worry,
compared to doctors. Respondents living in Hubei Province had
lower scores across all domains, except physical functioning, in
comparison to those living in other Provinces. However, there
was no statistical difference among respondents of different
professional titles, hospital grade, hospital type, pediatrics major,
and place of residence.

Hospital environment was a factor that influenced HRQoL as
well, where respondents whose workplace had no independent
pediatric fever clinics and isolated observation areas had lower
scores in all HRQoL domains than those who had, except for
worry. As there is higher risk of infection, the respondents
who had treated patients with COVID-19 or suspected COVID-
19 had lower scores in all HRQoL domains than those had
not treated patients with COVID-19 or suspected COVID-19.
Similarly, the respondents whose family members or colleagues
had ever suffered from COVID-19 or suspected COVID-19 had
lower physical functioning scores (OR = 1.8, 95% CI: 1.2-2.6)
than those whose family members or colleagues had not suffered
from COVID-19 or suspected COVID-19. The same was found
with social functional scores where those in contact with actual
or suspected COVID-19 colleagues or family had lower scores
(OR = 1.3, 95% CI: 1.0-1.6) than those did not. However, prior
experience working in infectious disease departments has no
effect on the outcome.

DISCUSSION

In a pandemic, health care workers face greater risk of infection
and undertake higher work intensity as compared with the
general population. This can lead to excessive fatigue and
tension which led to anxiety, sadness, grievance, helplessness,
and depression, among other emotions (23). A common thread
across the different demographics and environmental situations
is worry. Our results showed 8.2% of the respondents frequently
felt anxious, and this is similar to the findings from Liu et al. (24).
In addition, pediatric medical staff workers may face additional
pressure as they have to take over the role of parents who
were not able to freely visit and care for their children due to
the restrictions placed by the pandemic. This could contribute
to additional emotional and physical burden on these specific
groups of medical staff (15-17).
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TABLE 1 | HRQoL based on socio-demographic characteristics (mean + sd).

N (%) Physical Emotional Social Cognitive Worry Summary score
functioning functioning functioning functioning
Gender
Male 334 (11.2) 69.2 +£19.2 73.2+20.3 725 +18.9 70.56+19.8 59.9 +19.8 69.3 + 16.7
Female 2,636 (88.8) 70.6 +19.1 70.9 +20.2 75.9+17.8 71.6+£19.5 58.7 +18.9 69.8 + 15.8
P-value 0.193 0.046 0.001 0.324 0.269 0.601
Age (years)
<30 805 (27.1) 74.9 +£18.2 75.4 +£19.9 79.5+17.3 771 +£19.1 59.9 + 20.1 73.7+£15.6
30-39 1,277 (43.0) 69.3 + 19.1 70.4 +£20.5 75.2+17.9 711 +19.6 57.8+18.9 69.0 + 16.0
40-49 541 (18.2) 66.8 + 18.8 68.2 +19.0 71.7 £18.2 65.4 +18.0 58.3 +18.2 66.2 +15.0
>50 347 (11.7) 69.9 +19.7 68.5+19.8 736 +17.7 69.5 +£19.0 61.3+17.5 68.7 £ 156.7
P-value <0.001 <0.001 <0.001 <0.001 0.006 <0.001
Education
Bachelor and below 2,540 (85.5) 71.2+18.9 72.3 + 201 76.4 £17.7 72.4 +£19.4 59.5 +19.0 70.6 £15.7
Master and above 430 (14.5) 66.1 +19.3 64.5+19.6 70.4 +18.7 66.5+19.4 54.9+18.3 64.7 £15.9
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Occupation
Doctors 1,657 (52.4) 67.7 £18.9 68.4 +19.8 721 +£18.1 68.0 + 19.1 58.6 £ 17.7 67.1 +£15.4
Nurses 1,413 (47.6) 73.56+18.9 74.2 +£20.2 79.3 171 75.4 £19.2 59.2 +20.3 72.6 £15.9
P-value <0.001 <0.001 <0.001 <0.001 0.390 <0.001
Professional titles
Senior 747 (25.2) 67.5+19.3 68.3 + 19.8 71.8+17.9 67.1+18.2 59.4 +17.6 67.0+15.4
Intermediate 883 (29.7) 69.0 +19.3 69.3 +19.9 74.5 +18.1 69.4 +19.8 57.8 +£19.2 68.2 +15.9
Junior 1,340 (45.1) 731 +£18.5 73.9 +£20.2 783 +17.5 75.3+19.3 59.2 £19.5 72.3+15.8
P-value <0.001 <0.001 <0.001 <0.001 0.122 <0.001
Hospital grade
Tertiary class-A hospital 2,172 (73.1) 70.6 +£19.3 71.0 +£20.5 75.9+18.0 722 +19.5 58.2 +19.3 69.8 + 16.1
Second class hospital 798 (26.9) 69.9 + 18.6 71.4 +£19.3 745 +18.0 69.8 +19.4 60.7 +18.1 69.4 +15.4
P-value 0.372 0.655 0.065 0.003 0.001 0.540
Hospital type
Comprehensive hospital 2,224 (74.9) 70.6 £19.4 71.6 +20.1 75.7 £18.0 71.5+19.6 59.4 +19.1 70.0 £ 16
Specialized hospital 746 (25.1) 70.0 +18.3 69.8 + 20.4 75.0 + 181 71.56+19.3 57.1+18.4 69 + 15.7
P-value 0.475 0.0383 0.354 0.956 0.004 0.124
Pediatrics major
Internal medicine 1,836 (61.8) 70.4 £19.1 70.9+19.9 749+£179 71.2+194 59.2 +£19.1 69.6 +£15.8
Respiratory 193 (6.5) 71.0+19.4 72.6 +£ 225 76.1 +£18.4 72.0+18.6 58.1 +20.7 70.2 +16.8
Infection 79 (2.7) 71.6 £19.0 74.8 +£20.8 77.0+17.6 742 +21.4 60.4 £17.4 71.8 £15.7
Critical medicine 274 (9.2) 69.5 + 20.0 71.6+199 76.8 +17.7 73.6 £20.3 58.6 +£18.8 702+ 16.2
Others 588 (19.8) 70.6 +18.7 70.7 £ 20.2 76.5+18.2 70.9+£19.5 58.0+18.3 69.6 +15.6
P-value 0.879 0.375 0.196 0.214 0.615 0.726
Place of residence
City 2730 (91.9) 70.5 +£19.2 711 £20.2 75.56+18.0 71.6+£19.4 58.9 +18.9 69.8 +15.9
Rural 240 (8.1) 70.1 £18.2 71.3+19.7 756 +£17.6 70.8 +£20.2 58.5+19.6 69.5 +156.7
P-value 0.788 0.932 0.955 0.561 0.739 0.793
Province
Hubei 83 (2.8) 63.6 + 15.9 56.8 +18.3 67 +16.9 63.8 + 16.6 41.0+15.0 59.0 +£12.2
Others 2,887 (97.2) 70.7 £19.1 71.6 +20.1 75.8+18 71.7+£19.5 59.4+18.8 70.0+156.9
P-value 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Total 2,970 (100.0) 70.5 +19.1 711 +£20.2 755+ 18 715+ 19.5 58.9 +19.0 69.7 £ 15.9
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TABLE 2 | HRQoL based on COVID-19 protection related characteristics X + s).

N (%) Physical Emotional Social Cognitive Worry Summary score
functioning functioning functioning functioning

The pediatric fever clinic and the isolated observation set up independently

No 946 (31.9) 68.1 +£19.7 69.3 + 20.1 73.0+ 18.3 67.6 £19.5 58.0+18.3 67.4 +£16.0

Yes 2,024 (68.1) 716+ 18.7 72.0 £ 20.1 76.7 £17.7 73.4+£19.2 59.3 +£19.3 70.8 +£156.7

P-value <0.001 <0.001 <0.001 0.077 <0.001
Whether you have ever treated patients with COVID-19 or suspected COVID-19

No 2,484 (83.6) 71.5 £ 191 72.2 +£20.0 76.5+17.8 72.4 £19.3 60.0 + 18.9 70.7 £15.7

Yes 486 (16.4) 65.2 +18.4 65.7 +20.2 70.7 £18.4 67.0+£19.7 53.2 +18.5 64.6 £ 15.7

P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Whether your family or colleagues have ever suffered from COVID-19 or suspected COVID-19

No 118 (4.0) 64.5+ 18.2 64.4+21.8 70.5 + 18.2 66.7 £18.4 51.8+18.8 63.8 +£156.3

Yes 2,852 (96.0) 70.7 £19.1 71.4 +£20.1 75.7 £17.9 71.7+£19.5 59.1 £18.9 70.0+£156.9

P-value 0.001 <0.001 0.002 0.006 <0.001 <0.001
Whether your family or colleagues have ever contact with COVID-19 patients or suspected COVID-19

Yes 364 (12.3) 65.8+17.2 65.3+19.5 70.1+17.8 67.0+17.5 53.1+17.6 64.6 +14.4

No 2606(87.7) 711 +£19.2 72.0 + 201 76.3 £17.9 72.2 £19.7 59.7 £19 70.5 +16.0

P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Whether you have ever worked in the clinical field of infectious diseases

No 2,362 (79.5) 711 +£19.0 71.8 + 201 76.2 £17.9 72.3 £ 19.5 59.0 &+ 19.1 70.3 +15.8

Yes 608 (20.5) 67.9+19.3 68.7 + 20.5 72.8 £18.2 68.4 +19.4 58.3 + 18.5 67.4 +£16.0

P-value <0.001 <0.001 <0.001 0.381 <0.001
Total 2,970 70.5 +19.1 711 +20.2 75.5 +18.0 71.5+19.5 58.9 +19.0 69.7 £ 15.9
TABLE 3 | Logistic regression analysis of HRQoL.

Physical Emotional Social Cognitive Worry Summary score
functioning functioning functioning functioning

Gender (ref = Male)

Female - 1.6 (1.2-2.1) - 1.4* (1.1-1.8)
Age (ref = “<30”)

30-39 1.6 (1.3-2.0) 1.6" (1.3-2.0) 1.3 (1.1-1.7) 1.6% (1.3-2.1) 1.1 (0.9-1.4) 1.8 (1.4-2.2)

40-49 1.6% (1.2-2.1) 1.7% (1.3-2.2) 1.4* (1.1-1.9) 2.0 (1.6-2.8) 0.9(0.8-1.2) 2.0 (1.5-2.6)

>50 1.3(0.9-1.8) 1.3(0.9-1.8) 1.1(0.8-1.5) 1.57(1.1-2.1) 0.7* (0.5-0.9) 1.3(0.9-1.8)
Education (ref = “Bachelor and below”)

Master and above 1.3* (1.0-1.7) 1.6 (1.2-1.9) - - 1.6 (1.2-1.9)
Occupation (ref = “Doctors”)

Nurses 0.8* (0.6-0.9) 0.8* (0.7-0.99) 0.6** (0.5-0.7) 0.7* (0.6-0.9)
Province (ref = “out of Hubei”)

Hubei - 2.2* (1.4-3.5) 1.8* (1.1-2.9) 1.6* (1.0-2.6) 6.3** (3.4-11.5) 2.2* (1.4-3.6)
Whether the pediatric fever clinic and the isolated observation area are set up independently (ref = “Yes”)

NO 1.3* (1.03-1.5) 1.2* (1.01-1.4) 1.2* (1.03-1.5) 1.6* (1.3-1.9) 1.5 (1.3-1.8)
Whether you have ever treated patients with COVID-19 or suspected COVID-19 (ref = “No”)

Yes 1.3 (1.1-1.7) 1.6* (1.3-1.9) 1.5% (1.2-1.8) 1.4* (1.2-1.8) 1.6* (1.3-2.0) 1.7(1.4-2.1)

Whether your family or colleagues have ever suffered from COVID-19 or suspected COVID-19 (ref = “No”)

Yes 1.8* (1.2-2.6)

Whether your family or colleagues have ever contact with COVID-19 patients or suspected patients (ref = “No”)

Yes -

1.3* (1.0-1.6)

*indicates that the p value is less than 0.05. **indicates that the p value is less than 0.001.
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Multivariate analysis showed that the socio-demographic
characteristics associated with HRQoL of the respondents were
gender, age, occupation and education. Females were associated
with worse scoring than males in emotional functioning and
cognitive functioning. Expectedly, the HRQoL of respondents
living in Hubei Province was worse, which may be related to
the more serious epidemic situation and higher risk of infection.
We speculate that the HRQoL of doctors was worse than
that of nurses because doctors receive patients first, and they
need to conduct physical patient examinations (e.g., pharynx
examinations), leading to a relatively higher risk of infection
than nurse. In addition, doctors play vital roles in diagnosis
and treatment planning. These roles require more effort in
making decisions during treatment of patients and evaluating
their recovery trajectory, experiencing more stress compared
with nurses (25). Communication breakdowns between doctors
and nurses working in neonatal wards have also been previously
reported, and this could lead to considerable amount of
emotional stress for doctors. A path to improve functioning of
doctors within the wards could involve better communication
between doctors and nurses, as well as reorganizing work
schedules to allow more rest time between shifts (26). It is also
important to foster trust and good relationships between the
medical staff team within the wards (27).

Multivariate analysis also showed that HRQoL was closely
related to COVID-19 protection-related characteristics,
especially establishment of independent settings for the fever
clinic and isolation area, as well as the treatment of patients with
COVID-19 or suspected COVID-19. We hypothesize that these
two factors were closely related to the risk of infection. The higher
the possibility of infection, the more likely professionals are to
suffer from anxiety (28). According to the joint investigation
report from the China-World Health Organization and the
relevant data released by the Chinese government, nosocomial
infections among medical staff largely occurred in the early stage
of COVID-19 infection, primarily in Wuhan when there was a
lack of materials and experience in dealing with the disease (29).
These findings suggest that it is critical to strengthen the safety of
health care workers. Measures should be taken to reduce the risk
of nosocomial infection, such as triage outside of hospitals (e.g.,
in tents or other shelters), establishment of an independent fever
clinic and isolation area, and an adequate supply of protective
equipment (30).

After the outbreak of the epidemic, the National Health
Commission of China issued the guideline for emergency
psychological crisis intervention during the outbreak of COVID-
19 on January 26, 2020 (31). This guideline has formulated
psychological intervention programs and key points for different
personnel, such as people infected with COVID-19, personnel
under quarantine, front-line staff, and the general public.
According to our results, we believe that in addition to adopting
the guidelines for daily psychological crisis intervention, we
should also consider more targeted interventions according to
the characteristics of pediatric medical staff to allay their concerns
and improve their HRQoL. Pediatric medical staff who are 30-
49 years old, of higher academic qualifications, doctors, and have
a higher risk of infection should be given more attention. If

the conditions permit, measures could be taken to meet their
personal needs, such as care of an older family member and
providing front-line staff with accommodations near the hospital.
This would help maintain individual and team performance over
the long run and improve the mental and physical health of
these health care professionals. This is especially applicable for
pediatric medical staff who have had contact with COVID-19
patients and suspected cases within their own family, as they
face higher risks of infection as well as the additional emotional
burden because of the health condition of their kin.

There are some limitations in this study. First, since this study
is a cross-sectional survey it is not possible to elucidate causal
relationships (7). Second, the survey was conducted online,
which may result in respondent bias. However, face-to-face
surveys were not possible during the pandemic. Finally, as we
collected data from only medical staff working in pediatric wards,
we are not able to generalize the findings of this study to other
wards and medical staff workers.

CONCLUSION

During the outbreak of COVID-19, the HRQoL of pediatric
medical staff was impacted. The respondents with different
demographic characteristics and COVID-19 protection-related
characteristics were impacted to varying degrees. Therefore,
clinicians and administrators should focus on developing
interventions according to the characteristics of different groups
to improve the HRQoL of medical staff.
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The COVID-19 pandemic has evolved into arguably the largest global public health crisis
in recent history —especially in the absence of a safe and effective vaccine or an effective
anti-viral treatment. As reported, the virus seems to less commonly infect children and
causing less severe symptoms among infected children. This narrative review provides
an inclusive view of scientific hypotheses, logical derivation, and early analyses that
substantiate or refute such conjectures. At the completion of a relatively less restrictive
search of this evolving topic, 13 articles—all published in 2020, were included in this
early narrative review. Directional themes arising from the identified literature imply the
potential relationship between childhood vaccination and COVID-19—either based on
the potential genomic and immunological protective effects of heterologous immunity,
or based on observational associations of cross-immunity among vaccines and other
prior endemic diseases. Our review suggests that immune response to the SARS-CoV-2
virus in children is different than in adults, resulting in differences in the levels of severity
of symptoms and outcomes of the disease in different age groups. Further clinical
investigations are warranted of at least three childhood vaccines: BCG, MMR, and HEP-A
for their potential protective role against the SARS-CoV-2 virus.

Keywords: children, vaccines, COVID-19, SARS-CoV-2, immunization

INTRODUCTION

The novel Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has infected close
to 9.5 million people and has claimed nearly 762,000 lives globally, as of August 16, 2020
(1). This pandemic has evolved into arguably the largest global public health crisis in recent
history—especially in the absence of a safe and effective vaccine or an effective anti-viral treatment.
This virus has demonstrated a high attack rate, a broad gamut of identifiable symptoms, and
viability among a potentially massive number of infected silent carriers.

Unlike many infectious diseases, such as endemic malaria and common flu where children
are known to have the highest mortality rates and to drive transmission in households and
communities—it appears as it could be that SARS-CoV-2 just does not translate into severe disease
as frequently in children, specifically for young children, below 10 years of age. Moreover, infected
children suffer milder symptoms of COVID-19, with much lower case-fatality rates (CFR), and
recover quickly from the infection (2-7). In an initial assessment from Wuhan, China, among 50
children identified with COVID-19, the severity varied between asymptomatic and mild in 96% of
the patients (8). While diagnostic findings were similar to those of adults, fewer children developed
severe pneumonia. Neonates, on the other hand, have developed symptomatic and more severe
COVID-19 (2, 7).
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Data obtained from the Chinese Center for Disease Control
and Prevention as of February 17, Spanish Ministry of Health as
of March 24, Koreas Centers for Disease Control and Prevention
as of March 24, and the Italian National Institute of Health as
of March 17—suggests that the CFR for COVID-19 for children
are disproportionately lower compared to any other age group
(9). The CFR was 0% for all four countries for the age group
“0-9 years.” Singh et al., suggest that milder symptomatology
implies potential immunologic protective factors in children and
the direction for a design of interventions for all age groups (2).
While it is likely that early publication of reports from countries
with generally more equipped healthcare systems may not be
fully indicative of the long-term overall potential impact in less
developed nations—current observations do not suggest such
trends yet.

Propositions for such lower observed rate of fatality and
symptomatic illness have included the potential protective
effect of global active viral immunization of children from
birth till 6 years of age (10). It is suggested that childhood
vaccines for mumps, rubella, poliomyelitis, Hepatitis B, and
varicella may impart transient immunity against SARS-CoV-2
that protects their lung cells from contracting COVID-
19 (10). Subsequently, aging, immunosuppression, and
co-morbid states reduce the adaptability of the immune
system (5).

The rates of heterologous immunity have been studied
in some of the common childhood vaccinations including
measles and Bacillus Calmette-Guerin (BCG) vaccines. African
American girls who received the measles vaccine demonstrated
47% reduced mortality from other diseases. Similarly, the
BCG vaccine has demonstrated a 25% reduction in mortality
to other diseases (11). Previous research has supported
that live vaccines have increased resistance to other vaccine
unrelated diseases. Thus, they have specific effects by preventing
the targeted disease but also non-specific effects on non-
targeted infections as well. It is theorized that vaccines boost
immune responses, offering additional resistance to viruses
other than the ones they are intended to prevent (12). It
should also be noted that research only suggests there is
a correlation between vaccines and non-specific responses,
not causation.

Such hypothesis of cross-immunogenicity of existing
childhood vaccines with the novel coronavirus, if proven
true, could have far reaching implications for public
health immunization policies across the globe. However,
no broad assessment of this topic has thus far been
undertaken to the best of our knowledge at the time of
this writing.

In this narrative review, we provide an inclusive view
of scientific hypotheses, logical derivation, and early analyses
that substantiate or refute such conjectures. The goal of
this study is not to establish a comprehensive, systematic
understanding of the link between childhood vaccination and
COVID-19 outcomes. Instead we attempt to offer a robust
starting point to facilitate further development of relevant
hypotheses and designing of studies to test this promising public
health opportunity.

METHODS

Given the early stage in the evolving literature on this topic,
our attempt at a systematic search of health sciences databases
such as PubMed using keywords and search strategies such
as: “coronavirus OR COVID-19 OR nCoV OR SARS-CoV-2)
AND (child OR children OR childhood OR pediatric OR infant
OR babies OR baby OR neonates) AND (immunization OR
vaccination OR vaccine)” limited to English language articles
published in between June 2019 and April 2020 did not yield
sufficiently relevant publications. While there may have been
articles that were published in other languages during the review
period, those were not included unless an English translation was
available. Given the importance of this topic, we believe that such
non-English articles, if any, will be included in future assessments
as there is broader presence of the data in global literature.

As such, given the broader base of sources accessed by its
search function, we performed a plain language search using the
same keywords listed above on Google Scholar, which includes
journal and conference papers, theses and dissertations, academic
books, pre-prints, abstracts, technical reports, and other scholarly
literature from all broad areas of research (13). All types of study
and countries of origin were eligible for inclusion. In addition,
any relevant articles that were identified during and outside the
formal search process were also included if their content were
relevant to our study. Four reviewers extracted relevant data into
a cloud-based spreadsheet. We recorded the country of origin,
study design, type of data, results, and conclusions. As this was
intended to be a rapid review, each article was reviewed by
one reviewer.

RESULTS

At the completion of the quick search and identification process,
14 out of 30 identified articles were included in this early
narrative review (Table 1). Included papers were all published in
2020 following the early release of data on COVID-19, presenting
hypotheses about the potential relationship between childhood
vaccination and COVID-19—either based on the protective
effects of heterologous immunity, or based on observational
associations of cross-immunity among vaccines and other prior
endemic diseases.

The Immunological Basis for Potential
Effect of Childhood Vaccines in Disease

Expression

In many countries, children are routinely vaccinated against a
number of bacterial and viral diseases. Vaccines may have non-
specific physiologic effects when they alter the immune response
to unrelated organisms, called heterologous immunity. The non-
specific effects of vaccines are usually more pronounced in girls
and appear to be maximal in the first 6 months of life (11)—
when passed maternal immunity is further supplemented by
newly introduced vaccines, starting at 2 months. There are several
theories as to why heterologous immunity may occur.
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TABLE 1 | Summary of studies included in the narrative review.

Theme References# Authors Country of origin Type of study
of study
Immunological basis for potential (10) Salman S, Salem M Egypt Hypothesis
effect of childhood vaccines in O'Nsill LA. N MG Ireland Y hesi
disease expression (14) ei , Netea relan ypothesis
(15) Sabir DK, Sidig KR, Ali SM Iraq Genomic data analysis
(16) Abdulamir AS, Hafidh RR Iraq Hypothesis
The bacillus-calmette-guerin (17) Miller A, Reandelar MJ, Fasciglione Global Regression analysis
(BCG) vaccine K, Roumenova V, Li 'Y, Otazu GH
(18) Shet A, Ray D, Malavige N, United States of Regression analysis
Santosham M, Bar-Zeev N America
(19) Escobar LE, Molina-Cruz A, & Global Regression analysis
Barillas-Mury C
(20) Escobar LE, Molina-Cruz A, & Global (2) Regression analysis
Barillas-Mury C
21) Paredes JA, Gardufo V, Torres J Mexco Regression analysis
(22) Hamiel U, Kozer E, Youngster | Israel Regression analysis
The measles, mumps, and (23) Saad M & Elsalamony R Egypt Hypothesis
rubella (MMR) vaccine (24) Franklin R, Young A, Neumann B, United Kingdom Genomic data analysis
Fernandez R, Joannides A, Reyahi
A etal.
(25) Fidel PL, Noverr MC United States of Hypothesis
America
The Hepatitis-A (HEP-A) vaccine (26) Sarialioglu F, Apak FBB, Haberal M Turkey Hypothesis

Salman and Salem suggest that cross-immunogenicity of
childhood vaccines for multiple viruses could potentially be
a reason for the relatively milder infection and severity of
COVID-19 among children (10). Most routine viral vaccines
are either inactivated or killed viruses that stimulate T
Helper 1 cells (CD4+) to secrete many different types of
cytokines as interferon gamma, interleukin-2 (IL-2), and IL-12,
improving the cytotoxicity of natural killer cells to recognize
and destroy cells infected with new cross-reactive viruses.
For example, warts that are caused by human papilloma
virus (HPV) could be ameliorated using intralesional MMR
vaccine (10).

Furthermore, neutralizing antibodies produced against the
foregoing vaccine-preventable microbes might cross-react with
the antigenic epitopes of the spike (S) and nucleocapsid
(N) proteins and prevent COVID-19 in children (15). An
investigation of this hypothesis, using the BLAST search tool,
showed no significant sequence similarity between these proteins
and those in the childhood vaccine-preventable microbes,
inferring that memory T-cells, rather than vaccine neutralizing
antibodies, may be involved in the protection of children against
COVID-19 owing to them having a larger number of naive
T-cells that can be programmed to protect them against the
disease (27).

Potentially, the low immunity in children that doesn’t
exaggerate the immune response against the virus as in the case
of adults, could explain the lesser severity of SARS-CoV-2 in this
age group. Children have less adults-like memory cells specific to
other circulating coronaviruses and therefore, are less capable to

mount a devastating and vigorous cell-mediated attack on alveoli
and interstitial tissue of the lung upon new infection (16).

The Bacille Calmette-Guérin (BCG) Vaccine
The Bacille Calmette-Guérin (BCG) vaccine is given in infancy
for prevention of severe forms of tuberculosis and has the widest
use, and a strongest safety profile among all childhood vaccines
(28). Epidemiological and randomized trial evidence suggest a
protective effect of BCG on infant mortality via non-specific
heterologous protection against other infections possibly through
innate immune epigenetic mechanisms (29).

O’Neil and Netea suggest that induction of trained immunity
by BCG vaccine could provide protection against COVID-19,
and the use of oral polio vaccine and new recombinant BCG-
based vaccine VPM1002 may be some of the approaches to
induce resistance to SARS-CoV-2 (14). The authors hypothesize
that induction of trained immunity is at least partly the
mechanism through which BCG vaccination induces its
beneficial effects and might protect against SARS-CoV-2.

A retrospective study compared countries that do not have
BCG vaccination policies (Italy, USA, Lebanon, the Netherlands,
and Belgium), to countries that have such policies (17).
The results showed that while middle-high and high-income
countries with current universal BCG policies had 0.78 COVID-
19 deaths per million, those without such policies had 16.39
COVID-19 deaths per million people—and the difference was
statistically significant. Further analysis of 28 countries found a
positive significant correlation (p = 0.02) between the year of
the universal vaccination policy and mortality rate—suggesting
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that if the policy to vaccinate was adopted at an earlier year,
more of the elderly population in these countries would have
been vaccinated, thus potentially offering them more protection.
In countries, such as Italy, where BCG vaccine was never given,
the mortality rate was significantly higher compared to Japan
where BCG vaccination has been implemented since 1947. In
countries, such as Iran, with BCG vaccination starting in 1984,
mortality was higher since today’s elderly population did not
receive the vaccination.

In order to mitigate the bias centered around the differential
epidemic time curves experienced by different countries, Shet
et al., calculated days from the 100th COVID-19-positive case
to align countries on a more comparable time curve (18). A
log-linear regression model was built with crude COVID-19-
attributable mortality data per 1 million population for each
country as outcome, BCG vaccine inclusion in the national
immunization schedule as exposure, and adjusted for the
effects of: country-specific GDP per capita, the percentage of
population 65 years and above, and the relative position of
each country on the epidemic timeline. COVID-19-attributable
mortality among BCG-using countries was 5.8 times lower
(P = 0.006) than in non-BCG-using countries. Sensitivity
analysis run excluding China as the majority case contributor
from the model resulted in no appreciable change in the
protective effect of BCG.

Escobar et al, in a study that carefully controlled for
confounding variables found that there was an inverse correlation
between countries/locations with a stronger BCG vaccination
policy and COVID-19 related mortality (19). COVID-19
mortality rates in New York, Illinois, Alabama and Florida—
states without BCG-vaccination policies in the US, were
significantly higher than locations with BCG-vaccine policies,
namely Pernambuco, Rio de Janeiro, and Sao Paulo in Brazil, or
Mexico State and Mexico City in Mexico.

In a more recent study, the same authors demonstrate a strong
correlation between the BCG index and COVID-19 mortality in
different socially similar European countries (r2 = 0.88; P = 8 x
10-7), indicating that every 10% increase in the BCG index was
associated with a 10.4% reduction in COVID-19 mortality (20).

However, evidence suggesting a protective effect of the BCG
vaccine was not found to be universally consistent and only
demonstrated association not causality. There indeed are a
myriad of factors apart from the effect of a childhood vaccine
that could impact the findings of association, and such caution
in interpretation would be recommended—especially this early
in our understanding of the COVID-19 disease.

Paredes et al, showed that when confounders such as
under-reporting, SARS-CoV-2 capability testing and differing
lockdown measures were considered, the differential impact
of BCG vaccination on COVID-19 related mortality rate was
not significant (21). Among high-income countries, the mean
number of deaths per 1 million population for countries
with no universal BCG vaccination (223.2 4+ 166.1) was not
statistically significant from countries with current or previous
BCG vaccination programs (55 % 82.5; P = 0.85). No statistically
significant difference was noted in mean number of deaths at the
1,000th case in these three groups either.

Hamiel et al., compared infection rates and proportions with
severe COVID-19 disease in 2 cohorts: individuals born during
3 years before and 3 years after cessation of the universal
BCG vaccine program in Israel (22). There was no statistically
significant difference in the proportion of positive reverse
transcriptase-polymerase chain reaction tests for SARS-CoV-2
in the BCG vaccinated group compared to the unvaccinated
group (11.7 vs. 10.4%, p = 0.09). There also was no statistically
significant difference in positivity rates per 100,000 (121 vs. 100,
p=0.15).

The Measles, Mumps, and Rubella (MMR)

Vaccine

Saad at al, suggested two potential mechanisms for higher
COVID-19 cases per population ratio and higher death rate in
Italy (no MMR vaccine) compared to China: (1) by generating
bystander immunity the measles vaccine increases ability of
immune system to combat non-measles pathogens, including
coronaviruses, and (2) due to shared structural similarities
between measles and coronavirus the cross-reactivity and
immunity between the measles vaccine and coronavirus leads to
partial protection against COVID-19 (23).

Franklin et al,, identified that the macro domains of SARS-
CoV-2 and rubella virus and the MMR vaccine, share 29% amino
acid sequence identity (24). This finding suggests the viruses
possess the same protein fold. Patients with high illness severity
had high levels of rubella IgG (161.9 4 147.6 IU/ml) compared to
patients with a moderate severity of disease (74.5 4+ 57.7 IU/ml).
The authors suggest the MMR vaccine could result in potentially
reduced severe outcomes with COVID-19.

In their commentary, Fidel and Noverr support the use of
live attenuated MMR vaccine as a preventive measure against the
pathological inflammation and sepsis associated with COVID-19
infection (25). While they emphasize the strictly preventive
nature of the suggestion, the basis of such suggestion is the
induction of non-specific effects by live attenuated vaccines
that represent “trained innate immunity” delivered by leukocyte
precursors in the bone marrow more effectively functioning
against broader infectious attacks. On the basis of data from
prior BCG trials in infants, the vaccine-induced trained innate
cells are expected to remain in the circulation for roughly 1
year, which should see people through the most severe waves of
COVID-19 infection.

The Hepatitis-A (HEP-A) Vaccine
Sarialioglu et al, reported on the differences in the rate in
which COVID-19 had affected some countries such as China,
US, Italy, Spain, France, England, the Netherlands, and Belgium
more severely than some others such as India, Pakistan, countries
of the African continent, and South America which had lower
rates of infection and mortality at the time of their study (26).
The authors hypothesize that routine vaccination for hepatitis
A virus (HAV) causing high seroprevalence among populations
in countries in the low COVID-19 prevalence group, while it is
rather low in the industrialized countries.

In addition, the authors point to the COVID-19 experience
in the Diamond Princess cruise ship, which after arriving in

Frontiers in Public Health | www.frontiersin.org

October 2020 | Volume 8 | Article 587007


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Beric-Stojsic et al.

Childhood Immunization and COVID-19

Yokohama, Japan on February 3rd 2020, was placed under
quarantine for the disease based on another passenger who
had disembarked in Hong Kong a couple of days earlier and
has tested positive for the virus (30). A report (31) showed
that by February 20th over 18% of the 700 infected among
the 3,700 people showed no symptoms. The low frequency of
symptomatic disease on the ship, may be explained by stimulated
immunity before passengers started the cruise trip when HEP-
A vaccine was recommended for international travel in areas
with high HAV endemicity. However, no publicly available
information on the HEP-A vaccination status of the passengers
were found.

While there does not seem to be any objective evidence
to support this yet, the authors further contemplate that the
severity of COVID-19 and vulnerability of very young children,
particularly infants <1 year of age, may be attributed to the
eventual decrease of maternal anti-HAV antibodies toward age
1 year—as HEP-A vaccine is not administered until after 1 year
of age.

The authors conclude that immune response caused by
the hepatitis A vaccine may be protective against COVID-19
infection by a possible adaptive immune cross-reaction. Patients
with asymptomatic COVID-19 disease could indirectly indicate
those with protection from HAV seropositivity. The HEP-
A vaccine may help to keep the COVID-19 infection at
mucosal colonization levels and prevent lower respiratory tract
involvement and fatality (26).

DISCUSSION

At the time of this writing, the pandemic of COVID-19 continues
to be a global public health emergency, claiming the lives of
hundreds, and infecting millions all over the world. While the
trend thus far shows a relatively less severe morbidity and
mortality profile of the disease among children, the reason behind
such a trend is not yet well-understood. While several theories
for such welcome relief have been proposed, we present available
insights and hypotheses on the potential link between childhood
vaccination and the less severe expression of COVID-19 in this
early narrative review.

Although it is relatively early in the process of the scientific
community’s gaining full understanding of the SARS-CoV-
2 virus and characterization of its infection, known virus-
prevention strategies from past pandemics that could lead to
potential attenuation of the currently ongoing disaster, are of
high interest. Public health emergencies, by their nature, often do
not have the luxury of time needed for well-researched remedies,
and that is why hypotheses and theories are relevant—even if
with the possibility of bridging current patients and populations
to the time when treatment and vaccination for COVID-19
are available.

Our narrative review finds that there indeed is a potential
scientifically-based possibility of heterologous immunity from
common childhood vaccines to be imparting a protective effect
on COVID-19 infections in children. While not unequivocal,
population-level differences found in several studies in the

rate of infection and severity of expression of COVID-
19 between countries with and without certain common
childhood vaccination policies suggest the need for deeper and
more well-structured investigation, in the minimum. Although
prevalence of some target diseases and organisms may have
been eradicated in certain parts of the world, the reinstitution
of relatively inexpensive vaccines for those diseases into the
currently recommended childhood vaccination regimen may
merit careful re-evaluation. Our review found suggestions from
the medical community of such promise in at least three of
the most common vaccines given to children—BCG, MMR,
and HEP-A.

However, it is indeed not recommended that such practices
be instituted without establishing a reasonable scientific evidence
to validate some of these hypotheses—especially when children
are involved. Pragmatic randomized controlled trials designed
to time- and cost-efficiently test feasible primary endpoints of
cross-immunogenicity with existing childhood vaccines should
be initiated alongside focused global efforts to develop effective
treatment for COVID-19, and a safe and effective SARS-CoV-2
vaccine. At least, rapid testing and eventual use of promising,
non-COVID-19 vaccines could be explored for help with
avoiding large patient casualties in the meantime, until adequate
treatment and vaccines are developed.

Certainly, routine pediatric vaccination for other conditions
needs to be maintained even in the face of parental fear of
potential exposure to COVID-19 during well child visits. Parents
need to be reminded of the increased risks for outbreaks of
vaccine-preventable diseases that children and their communities
may face upon lifting of social distancing guidelines—unless
children are vaccinated appropriately.

CONCLUSION

Based on our review, it may be concluded that although
controlled clinical trials may be time and resource intensive,
those may be justificable in investigating further and confirming
the value of at least three childhood vaccines: BCG, MMR,
and HEP-A as possible explanations for lower incidence of
COVID-19, and less severe expression of the disease in children.
Currently hypothesized explanations for an evidently less severe
impact of COVID-19 on children globally includes the protective
cross-immunity provided by other common childhood vaccines.
There is a strong basis to hypothesize that immune response
to the SARS-CoV-2 virus in children is different than in adults,
resulting in differences in the levels of severity of symptoms and
outcomes of the disease in different age groups.
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Impact of the COVID-19 Pandemic on
Loneliness Among Older Adults

Alexander Seifert* and Benedikt Hassler

School of Social Work, Institute for Integration and Participation, University of Applied Sciences and Arts Northwestern
Switzerland, Olten, Switzerland

The COVID-19 pandemic has created a pattern of everyday physical distancing
worldwide, particularly for adults aged 654. Such distancing can evoke subjective
feelings of loneliness among older adults, but how this pandemic has influenced that
loneliness is not yet known. This study, therefore, explored the association between
subjective loneliness and different time phases of the COVID-19 pandemic to explain the
pandemic’s impact on loneliness among older adults. The analysis employed a sample
of 1,990 community-dwelling older adults aged 65-95 (mean age = 72.74 years; 43%
female) in Switzerland. Data collection occurred both before and after Switzerland’s first
confirmed COVID-19 case. Regression models allowed the researchers to determine
the binary and multivariate effects of different pandemic time phases on loneliness.
The descriptive analysis revealed that loneliness increased after the Swiss government
recommended physical distancing and slightly decreased after the Federal Council
decided to ease these measures. According to the multivariate analysis, women,
lower-income individuals, individuals living alone, individuals with no children, individuals
unsatisfied with their contact with neighbors, and individuals interviewed after the physical
distancing recommendations were more likely to report greater loneliness. The results
suggest the pandemic has affected older adults’ subjective evaluations of their subjective
loneliness, and these findings help illustrate the pandemic’s outcomes.

Keywords: social isolation, SARS-CoV-2, social contact, Switzerland, older adult, COVID-19, corona

INTRODUCTION

The current coronavirus disease 2019 (COVID-19) and the governmental recommendations
stemming from it have created a pattern of physical distancing worldwide, particularly for adults
aged 65+. Millions of people either have been or remain quarantined in their homes as countries
have implemented physical distancing measures to contain COVID-19 infections. This social
isolation can lead to feelings of loneliness, which, if prolonged, can be detrimental to mental health
and well-being (Banerjee and Rai, 2020).

Although previous research has shown that subjective loneliness can be intensified in older
adults by negative, stressful situations (Hensley et al., 2012), less is known about the COVID-19
pandemic’s influence on loneliness in this population (Vahia et al., 2020). This research, therefore,
investigated differences in loneliness before and during the pandemic to explain COVID-19’s effects
on subjective loneliness among adults aged 654 in Switzerland.
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COVID-19 and Loneliness Among Older Adults

Theoretical Assumptions

Loneliness is a complex psychosocial concept (Dykstra, 2009).
This study defined loneliness as “the unpleasant experience that
occurs when a person’s network of social relations is deficient
in some important way, either quantitatively or qualitatively”
(Perlman and Peplau, 1981, p. 31). Loneliness can, therefore,
be considered the subjective feeling of lacking social contact.
Previous research has shown that socially isolated persons are
at a greater risk of loneliness (de Jong Gierveld et al., 2006).
However, socially isolated people are not necessarily lonely, and
lonely people are not necessarily socially isolated (Hawkley and
Cacioppo, 2010). Where people rest on the subjective loneliness
continuum depends on their expectations and current situations
(Dykstra, 2009).

Age is not a valid predictor of loneliness; nevertheless,
meaningful social contacts are important for healthy aging
(Holmén and Furukawa, 2002). COVID-19 has confronted older
adults, first, with social isolation and, second, with the stress
of not seeing family or friends and of finding themselves in
the “at risk group.” Stressful reminders of “being in need”
may produce negative self-perceptions, resulting in loneliness
(Hwang et al., 2020).

Research Aim

This research investigated the association between subjective
loneliness and different time phases of the pandemic to explain
COVID-19s impact on subjective loneliness among adults
aged 65+. The authors expected that individuals interviewed
after Switzerland’s first governmental recommendations
for maintaining physical distancing would report greater
subjective loneliness.

MATERIALS AND METHODS

Participants

This study was based on data from a representative survey (Swiss
Survey 65+) of 1,990 adults aged 65+ living in Switzerland.
The survey initially focused on older adults’ resources for
maintaining autonomy in their own households; therefore, it
was not constructed as a pandemic-related survey. Nevertheless,
data collection occurred both before and after the first confirmed
COVID-19 case in Switzerland (February 25, 2020), the first
confirmed COVID-19-related death in Switzerland (March 5,
2020), and the Swiss Federal Council’s decision (March 16,
2020) to introduce “extraordinary situation” measures for
public protection.

From January to May 2020, 1,900 people aged 65+ were
interviewed using a computer-assisted telephone interview
(CATI) approach supplemented by paper-and-pencil surveys.
The mean age of the sample was 72.74 years (SD: 5.18; age
range: 65-95), and 42.8% of respondents were female. Based
on media releases from the Swiss Federal Office of Public
Health (FOPH) regarding the government’s COVID-19 response,
the sample was divided into four subgroups according to
interview date.

e Phase 1 (Jan 27-Mar 6): Start of survey to Federal Council
“call for special protection of older adults” (FOPH, 2020a),
(n = 391).

e Phase 2 (Mar 7-Mar 16): Up to Federal Council declaring an
“extraordinary situation” (FOPH, 2020b), (n = 582).

e Phase 3 (Mar 17-Apr 8): Up to Federal Council deciding to
gradually ease the shutdown (FOPH, 2020c), (n = 757).

e Phase 4 (Apr 9-May 5): Up to the end of data collection,
(n = 260).

Table 1 describes the sample and subgroups.

Measures

Subjective loneliness was assessed via a shorte