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1  Background

Since the outbreak of SARS-CoV-2, the number of glob-
ally confirmed cases of COVID-19 has surpassed 20 mil-
lion while reported deaths now exceed 750,000 [1]. In the 
absence of effective vaccines, authorities have implemented 
various forms of social distancing, including travel bans, 
restrictions on gatherings, school closures, and confine-
ment, guided in part by epidemiological models [2–6]. The 
pandemic has economic and social impacts felt beyond the 
health sector alone. Consumer retail, tourism, and travel are 
sectors that have been hard hit. Furthermore, social inequali-
ties, which result in differential exposure to the virus and 
its consequences, cause some groups to be more affected 
and interventions less effective [7, 8]. For instance, lower 
socioeconomic groups or residents of long-term care facili-
ties may have increased frailty, not be able to practice social 
distancing, or are more vulnerable to economic downturns. 
Meanwhile, the proliferation of epidemiological models 
assessing the effectiveness of social distancing and confine-
ment strategies on cases and deaths has generally overlooked 
the inter-relationship with economic outcomes and social 
inequalities [2–6, 9, 10]. To comprehensively understand the 
impact of COVID-19, it is important to assess the economic, 
social, and health consequences, particularly as public health 
responses influence social and economic consequences felt 
beyond the health sector. Such analyses are needed for situ-
ational awareness to inform policy decisions and to better 
communicate them to the public.

In this context, we ask whether the epidemiology and 
health economics modeling communities are prepared to 

address the myriad of questions pertaining to the cost effec-
tiveness of therapies or the effectiveness of public health 
interventions in a manner that incorporates economic and 
social dimensions associated with COVID-19. Some ques-
tion types may be readily addressed with current economic 
evaluation methods, such as what is the cost effectiveness 
of adopting antiviral agents for hospitalized patients rela-
tive to current practices, while others may not, such as what 
are the costs and consequences to society across all sectors 
of re-opening specific segments of society or the economy 
compared to maintaining the status quo?

However, several inter-related issues limit the conduct of 
an economic evaluation for a public health emergency of the 
type and magnitude of COVID-19. These issues relate to the 
multi-sector societal perspective needed for the analysis, the 
measurement of costs and effects, healthcare capacity con-
straints, and technical adaptations needed for epidemiologi-
cal models. We suggest that pre-pandemic priorities along 
with methodological and practical issues limit the scope of 
what modeling communities have been able to assess. Col-
laborations amongst modelers from epidemiology, health 
economics, and potentially macroeconomics would help 
with current limitations.

2  Current Preparedness and Practices

Many governments and agencies have adopted pandemic 
influenza preparedness plans, whose primary goal has 
been to minimize illness, deaths, and societal disruption 
through integrated surveillance, modeling, and infection 
control [11–13]. However, these plans and models do not 
typically include a component to assess the economic or 
social impact of a pandemic under various public health 
strategies while explaining the distribution of these costs 
and benefits across sectors of the economy or socioeco-
nomic classes [14, 15]. Previous outbreaks have demon-
strated the need for a cross-sectoral societal perspective. 
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The 2013–2015 Ebola crisis in West Africa, the 2015 Zika 
outbreak in Latin America, the 2003 SARS outbreak, and 
the 2009 H1N1 outbreak had cross-sectoral impacts seen 
in national declines in gross domestic product [16]. The 
2003 SARS outbreak affected sectors other than healthcare 
with the bulk of the estimated US$30 billion to US$100 
billion cost falling on travel and tourism sectors [14]. 
H1N1 was reported to cost Mexico’s tourism industry $2.1 
billion [14].

Although recommendations exist for a societal perspec-
tive that requires relevant costs and benefits including those 
incurred outside the health sector to be considered, there is 
no consensus on consistent methods to extend an analysis 
that would permit costs and outcomes from different sectors 
to be combined [17]. As an example, there would need to 
be consensus on whether the incremental cost-effectiveness 
ratio (cost per quality-adjusted life-year), which is a cen-
tral summary outcome used in health economics, would 
be suitable to capture impacts outside the health sector, or 
whether it could reflect socioeconomic impacts adequately 
(e.g., as for employment precarity in a pandemic setting). 
Relevant guiding examples for cross-sector impact analysis 
from the literature are sparse; one approach used a macro-
economic model to assess the impact of an influenza epi-
demic in Europe to quantify costs of deaths, absenteeism, 
as well as consumption shocks by sector [14, 18]. However, 
most health economic models, especially those developed 
for health technology assessments, for non-communicable 
conditions, have not required a societal perspective, measur-
ing only direct healthcare costs (e.g., drugs, hospital stays, 
and healthcare workers’ time) and benefits to those directly 
receiving treatment. Many economic models also tend to 
overlook individual heterogeneities, whether clinical, epi-
demiological, socioeconomic, or otherwise. Epidemiologic 
models for communicable diseases more generally adopt a 
societal view and may incorporate individual heterogenei-
ties, but they also limit their analysis to health outcomes only 
or to the health sector [19].

A further issue relates to healthcare capacity. Typical eco-
nomic evaluations assume that the new intervention intro-
duced into a health system finds the capacity and elasticity 
to accommodate it without a noticeable need to change the 
healthcare infrastructure. Furthermore, there is no consider-
ation on whether the new technology crowds out other health 
services. These assumptions are unjustified in the COVID-
19 pandemic, where elective surgeries are postponed under 
a pandemic response whose primary goal of flattening the 
curve is to ensure sufficient acute care capacity. An eco-
nomic framework for COVID-19 needs to consider capacity 
and service displacement. Not doing so would underestimate 
cost where new healthcare infrastructure may be created or 
would overestimate health gains where there may be declines 
in other health services [20, 21].

3  Adapting Models for a Way Forward

Traditionally, interests of modelers from health econom-
ics, epidemiology, and macroeconomics have not much 
overlapped, but collaborations could improve upon cur-
rent limitations and practices. Infectious disease modeling 
has a long history during which time sophisticated meth-
ods have been developed to simulate a variety of popula-
tion heterogeneities, contact patterns, behaviors, and the 
dynamics of disease spreading within it. This know-how 
can be leveraged to facilitate the addition of an economic 
component, which has not been a priority to date within 
the epidemiology community. This could be achieved with 
existing model types that normally stratify populations 
on epidemiologically relevant criteria to further stratify 
on sector-specific or socioeconomic criteria, permitting 
a finer examination of strategies directed at economic 
sectors as well as epidemiological or socioeconomic sub-
groups (e.g., differential social distancing by risk group 
or economic sector) and the estimation of outcomes spe-
cific to those affected groups. Understandably, this will 
increase the complexity of the model’s description of 
contact patterns but not necessarily the underlying math-
ematical methods. Additional data would also be needed, 
for example, on population distribution across economic 
sectors, owing to the finer stratification.

Further thought could be given on how a model’s struc-
ture could be extended to a macroeconomic framework. 
For instance, agreement is needed on whether economic 
impact based on illness, death, and productivity losses is 
sufficient or whether it should be extended to include, for 
example, changes in consumption or personal assets. Ide-
ally, an appropriately constructed framework that takes a 
fully societal perspective would quantify health and eco-
nomic outcomes for different epidemiological and socio-
economic strata and by economic sectors under different 
public health scenarios.

4  Conclusion

While it is difficult to predict how the COVID-19 pan-
demic will change and when the threat will subside, a wide 
variety of potential pharmacotherapies are under study. At 
least one antiviral agent, remdesivir, has been approved 
in several countries for emergency use for hospitalized 
patients [22, 23]. It is likely that combinations of pharma-
cotherapies, social distancing, and an eventual vaccine will 
be the basis of an evolving public health strategy. Against 
this changing background, a variety of questions related 
to optimal control strategies will continue to be asked, 
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and increasingly, the economic and social costs should be 
part of the decision making. In this respect, there should 
be an important role for modelers that combines expertise 
across disciplines.
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