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schools,> a force of 650,000 peo-
ple would be required; for com-
parison, in 2020, the U.S. Army
had approximately 481,000 active-
duty personnel. Without even ac-
counting for college campuses,
grocery stores, places of worship,
movie theaters, concert venues,
nightclubs, medical centers, and
all the other places where devas-
tating mass shootings have oc-
curred, such a proposal calls for
an unprecedented militarization
of the U.S. civilian population —
a response that would have pre-
dictably drastic and traumatic ef-
fects on young people and on all
Americans.

Although the roots of the epi-
demic of gun violence in the
United States are deep and tan-

gled, those of us who dedicate
our lives to health and well-being
cannot sit by and allow that epi-
demic to grow. We can change
the narrative of gun violence in
America. When it comes to gun
violence, physicians should be at
the forefront of prevention.
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ecently, the World Health

Organization has exhorted
countries to fight the Covid-19
pandemic with other interventions
in addition to vaccines. But for
countries to mount a comprehen-
sive and effective response, more
than exhortation is needed. Policy-
makers must understand the bene-
fits and burdens associated with
various policy options. They also
have to be equipped to rigorously
and systematically compare these
benefits and burdens, both when
evaluating individual policies and
when determining which policies
to include in a legislative or regu-
latory package.

Policymakers often use eco-
nomic evaluations to weigh the
costs and benefits of health poli-
cies. Some Covid-related policies
and interventions are similarly
amenable to assessment. Policies
that have been adopted or discussed
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during the Covid-19 response in-
clude improving ventilation in
indoor spaces; monitoring waste-
water; increasing the availability
of vaccines, therapies, testing, or
face coverings; providing finan-
cial incentives for vaccination; re-
quiring vaccination, testing, or face
coverings; investing in the devel-
opment of new vaccines, thera-
pies, or tests; enforcing capacity
restrictions for certain venues;
ensuring isolation of people who
test positive; providing financial
support for people who must iso-
late or who experience economic
disruption; closing certain spac-
es; restricting domestic or inter-
national travel; and issuing stay-
at-home orders. The amount and
quality of evidence available on
the costs and benefits of these in-
terventions vary. For example, the
efficacy of Covid-19 vaccines has
been extensively studied, and cost-
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effectiveness analyses have been
conducted for vaccination.! In
contrast, improving ventilation is
believed to help reduce Covid-19
transmission, but its effects are
less well understood.
Furthermore, making Covid-
related policy decisions requires
considering not only trade-offs be-
tween health outcomes and the
direct costs of interventions such
as providing tests or vaccines, but
additional dimensions related to
economic activity, distributive jus-
tice, and individual liberty. Wheth-
er economic evaluations consider
all societal effects or effects on
only the health care system will
influence the benefits and costs
that are identified and how they
are assessed. Creating an “impact
inventory,” as recommended by the
Second Panel on Cost-Effective-
ness in Health and Medicine, is
one way that analysts can be
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Analysis Type
Cost

Comparative-

effectiveness

Cost-consequence

Cost-effectiveness

Benefit—cost

Extended cost-
effectiveness

Distributional cost-
effectiveness

A COMPREHENSIVE COVID-19 RESPONSE

Types of Comparative Evaluation for Covid-19 Policies and Interventions.*

Outcomes Reported

Direct costs, potentially indirect
costs

Common unit of effectiveness
(e.g., Covid-19 cases averted,
Covid-19 deaths averted)

Costs and various measures of
effectiveness (e.g., Covid-19

deaths averted, Covid-19 hospi-

talizations averted, direct and
indirect intervention costs)

tiveness, often a metric that
combines length and quality
of life into a single measure
(e.g., QALYs or DALYs)

Costs and monetized benefits

ness, and an outcome related

to health equity (e.g., new cases

of poverty averted)

Costs and equity-weighted health
outcomes (weights based on

societal aversion to inequities

in the distribution of health)

Costs and a common unit of effec-

Costs, a common unit of effective-

Challenges and Level of Aggregation

No measures of effectiveness are included;

approach is best suited for evaluating

interventions with similar effectiveness

No measures of costs are included; out-

comes typically aren’t aggregated into

a single measure
Outcomes are reported separately with

no aggregation; a dashboard showing
outcomes for each option is provided

for decision makers

Relative “bang for buck” is quantified for Assessing the cost per QALY saved for
each option; optimal choice depends

on willingness to pay for health

Optimal choice has highest monetary
value; reasonable estimates are re-
quired to monetize all outcomes

Equity-related outcomes are reported sep-

arately with no aggregation; a dash-
board showing outcomes for each

option is provided for decision makers
Optimal choice is based on equity-weight- Assessing the equally distributed equiv-

ed outcomes and costs; requires rea-
sonable estimates to monetize health
outcomes and quantitative estimates
of societal preferences regarding the

equitable distribution of health

Example

Comparing costs between adding an air
purifier and updating an HVAC sys-
tem to improve ventilation

Comparing expected Covid-19 cases
averted for adding an air purifier vs.
updating an HVAC system

Comparing costs and expected Covid-19
cases averted for adding an air purifi-
er vs. updating an HVAC system

adding an air purifier vs. updating
an HVAC system

Assessing the net monetized benefits
of adding an air purifier vs. updating
an HVAC system

Assessing the cost per QALY saved, and
per other outcome (e.g., new cases
of poverty averted), of adding an air
purifier vs. updating an HVAC system

alent (a metric that aggregates the
distributions of health and cost out-
comes) of adding an air purifier vs.
updating an HVAC system

* HVAC denotes heating, ventilation, and air conditioning, QALY quality-adjusted life-year, and DALY disability-adjusted life-year.
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transparent about the costs and
benefits that are considered in
economic evaluations.? Such trans-
parency is critically important
for supporting decision making.
Particularly for nonpharmaceu-
tical and social-policy interven-
tions, economic evaluation of
Covid-related policies will often
involve examining the combined
effects of interacting policies,
rather than considering policies in
isolation. Such evaluations should
describe whether and how non-
linear effects (whereby policies
have different results in combina-
tion than they do independently)
were modeled and in what direc-
tion assumptions about these ef-
fects might push the results.
Along with reporting the ben-
efits and costs that were quanti-
fied as part of an analysis, eco-
nomic evaluations can include
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explanations regarding whether
or how data related to various
outcomes were aggregated. Dis-
aggregated data could be most
appropriately used to create dash-
boards of results that policymak-
ers can consult to support deci-
sion making. In contrast, results
based on aggregated outcomes
(which combine separate outcomes
into a single metric) should re-
flect the weight that society as-
signs to each component — for
example, the extent to which so-
ciety is willing to trade improved
health for decreased spending or
improved overall population health
for the equitable distribution of
health outcomes. The table de-
scribes types of economic evalua-
tion, which vary in their methods
of quantifying results and their
approaches to aggregation.

In addition to having data on
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the magnitude of benefits and
burdens, decision makers benefit
from having information about
relative certainty regarding the ef-
fects of various policies. Some in-
terventions, such as Covid-19 vac-
cination, have been assessed in
randomized trials that provide a
reasonable degree of certainty re-
garding their effects, although
real-world complications such as
the arrival of new variants can
introduce uncertainty. Other inter-
ventions, such as financial incen-
tives for vaccination, have been
analyzed primarily in observation-
al trials. Still others are based on
only biologic or other forms of
scientific plausibility. For all inter-
ventions, there is some degree of
uncertainty about long-term ef-
fects, given the relatively short
course of the Covid-19 pandemic
and the inherent difficulty involved
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An audio interview
with Dr. Pandya is
available at NEJM.org

in projecting likely outcomes with
or without intervention.

Economic evaluation offers var-
ious options for addressing uncer-
tainty. Economists can conduct
value-of-information analyses to
quantitatively assess whether the
value of additional research into
specific inputs, such as the effec-
tiveness of vaccine-uptake strate-
gies, is worth the costs of conduct-
ing such studies.> Other types of
uncertainty, such as uncertainty
regarding the potential burdens
associated with imposing longer
isolation periods, are harder to
quantify. In such cases, dash-
boards of disaggregated data can
note uncertainties and highlight
information — such as the likely
direction of a policy’s effects —
that may be important for early
decision making. In this way, eco-
nomic evaluation differs from null-
hypothesis—based decision making.
Economic evaluations consider
both the probabilities of various
outcomes affected by policy choices
and their consequences and pro-
vide results in the form of ex-
pected values or a distribution of
possible outcomes (including the
probability of a worst-case sce-
nario being realized, for example).
Such evaluations can also clarify
when results depend on factors
that may change over time or dif-
fer by location, such as Covid-19
transmissibility or prevalence.

Policymakers don’t need to wait
until economic evaluations are
complete to act. Rather, they can
make initial decisions
without full informa-
tion and revise poli-
cies later, depending on the out-
comes of evaluations. This
approach should be coupled with
clear messaging explaining that
initial policies are provisional and
subject to change as new infor-
mation arrives. Research has de-
scribed the challenges associated
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with “disinvestment” from inef-
fective medical interventions, and
similar issues may arise when
public health policies are initially
adopted (or rejected) and deci-
sions are subsequently reversed.
The expected costs of changing
course should therefore be includ-
ed in the analysis of any policy
that involves deviating from the
status quo.

Critics of this type of ap-
proach might argue that in the
midst of a pandemic that is still
killing thousands of people glob-
ally every day, we don’t have time
to engage in economic evaluation
— that we should do the best we
can, without fully weighing the
costs and benefits of the options
under consideration. In contrast,
we believe the severity of the pan-
demic makes the need for evalua-
tion all the more urgent. Choosing
optimal interventions is associated
with a bigger payoff when risks
are higher. Acknowledging trade-
offs is a more transparent ap-
proach than analyzing only out-
comes that can be measured — or
worse, only outcomes that will
reaffirm an investigator’s or a
policymaker’s preexisting beliefs.

Decision makers, even when
armed with empirical and model-
based assessments, must also
make normative decisions about
how various outcomes should be
weighed on the basis of their val-
ue to society and whether to ex-
plicitly consider factors related to
the distribution of costs and ben-
efits within a population. Some
forms of evaluation, such as tradi-
tional cost-effectiveness and bene-
fit-cost analyses, weigh all bene-
fits and burdens equally, regardless
of how they are distributed, and
evaluate them on a single scale.
Certain newer approaches, such
as distributional cost-effectiveness
analysis, weigh outcomes for cer-
tain beneficiaries (for example,
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members of marginalized com-
munities) more heavily than out-
comes for other beneficiaries.*
Other approaches, such as extend-
ed cost-effectiveness analysis, can
be used to evaluate options rela-
tive to their performance on mul-
tiple objectives, such as health
promotion and financial-risk pro-
tection.’

Although policymakers and in-
vestigators still struggle to quan-
tify and compare the effects of
various Covid-related interventions,
we are steadily amassing data
that could help inform choices.
The pandemic’s medical, social,
and economic harms have been
immense, and they warrant a
continuous policy response. All
decision makers use some type
of mental model to weigh the
pros and cons of various policy
options. Rigorous economic eval-
uation formalizes this process.
Value judgments will still be re-
quired, but economic evaluation
can make the decision-making
process more systematic, compre-
hensive, and transparent.
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