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S., Laatikainen, T., Vartiainen, E., and
Partonen, T. (2016). Seasonal variations in
evier Inc.
mood and behavior associate with common
chronic diseases and symptoms in a
population-based study. Psychiatry Res. 238,
181–188. https://doi.org/10.1016/j.psychres.
2016.02.023.

12. Wei, Y., Qiu, X., Yazdi, M.D., Shtein, A., Shi,
L., Yang, J., Peralta, A.A., Coull, B.A., and
Schwartz, J.D. (2022). The Impact of
Exposure Measurement Error on the
Estimated Concentration–Response
Relationship between Long-Term Exposure
to PM2.5 and Mortality. Environ. Health
Perspect. 130, 077006. https://doi.org/10.
1289/EHP10389.

13. Watts, N., Amann, M., Arnell, N., Ayeb-
Karlsson, S., Beagley, J., Belesova, K.,
Boykoff, M., Byass, P., Cai, W., Campbell-
Lendrum, D., et al. (2021). The 2020 report of
The Lancet Countdown on health and climate
change: responding to converging crises.
Lancet 397, 129–170. https://doi.org/10.
1016/S0140-6736(20)32290-X.
Data-driven COVID-19 policy is
more effective than a one-size-fits-all
approach

Zoë M. McLaren1,2,*
The latest COVID-19 guidelines from the Centers for Disease Con-
trol and Prevention (CDC) discount the best data sources and rely
too heavily on outdated, one-size-fits-all decision rules. Instead,
the CDC should recommend data-driven guidelines, which are
more accurate, adaptable, transparent about implicit tradeoffs,
and tailored to the relevant context.
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The Centers for Disease Control and

Prevention (CDC) recently updated its

COVID-19 guidelines in a stated effort

to reduce unnecessary quarantine and

disruption to daily life.1 These are

important goals because everyone is

weary of the ongoing pandemic. How-

ever, in trying to achieve these aims,

the CDC discounts the best data sour-

ces and relies too heavily on outdated,

one-size-fits-all guidance. This risks

leading the US to accept an unneces-

sarily and unsustainably high level of

COVID-19 transmission, together with

the disruption from illness, growing
disability rates, and accumulating

deaths that entail. We should imple-

ment a more sophisticated approach.

The CDC should use data-driven

guidelines that are up-to-date with the

current scientific evidence, harness the

best available data for decision-mak-

ing, and offer a more tailored approach

to managing the pandemic. Put simply,

data-driven guidelines are more accu-

rate, more adaptable to changing con-

ditions, and more transparent about

implicit tradeoffs than the fixed deci-

sion rules used in the current guide-
lines. A data-driven approach enables

health officials and the general public

to judiciously balance tradeoffs to

slow transmission while also reducing

economic and social costs.

Admittedly, no data source is perfect.

But when it comes to the three key

pieces of information needed to make

decisions about COVID-19 precautions,

the CDC should encourage the use of

high-quality data rather than favoring

simple but often inadequate decision

rules: (1) the CDC should recommend

rapid antigen tests to determine the

length of isolation rather than relying

on symptoms or duration of infection,2

(2) the CDC should consider the full

spectrum of potential health impacts

of COVID-19 infection including mild

illness and disability due to long

COVID-19 rather than focusing narrowly

on acute cases,3 and (3) the CDC should
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recommend precautions based on

wastewater monitoring and routine sur-

veillance testing in addition to basing

them on CDC Community Levels, which

are poorly predictive of both acute

cases and transmission risk.4

Advantages of rapid antigen tests

over symptom-based decision rules

Rapid antigen tests remain themost accu-

rate and reliable tool available to deter-

mine when someone is infectious and

guide decisions around the duration of

isolation.Theyenablea tailoredapproach

byprovidingdata towarrant isolationonly

as long as someone remains infectious,

thereby reducing disruption both from

further COVID-19 transmission and from

unnecessary isolation. Pilarowski et al.

(2021) found that the Binax-CoV2 rapid

antigen tests have a sensitivity of 93.3%

and specificity of 99.9% compared to

PCR testing.2 The CDC’s own website

notes that rapid antigen tests have ‘‘com-

parable sensitivity to laboratory-based

NAATs when viral load in the specimen

is high and the person is likely to be

most contagious.’’5 The sensitivity and

specificity of rapid antigen tests are even

higher for serial testing when two or

more tests are administered 24–48 h

apart.6 Rapid antigen tests are easy to

administer and widely available, though

the cost may be prohibitively high for

many.

A data-driven approach would recom-

mend rapid antigen testing as the best

option for determining the duration of

isolation while also providing symp-

tom- or duration-based guidance for

when rapid antigen tests are unavai-

lable. This is consistent with the princi-

ple that those who are infectious should

be isolating when possible to slow

transmission and not engaging in daily

life.

By contrast, the sensitivity and speci-

ficity of CDC’s symptom-based guid-

ance are lower because symptoms are

poorly correlated with infectiousness.2

Additionally, fixed decision rules such
as a one-size-fits-all 5-day isolation

guideline can quickly and unpredict-

ably become outdated. For example,

there is evidence that the duration of

infectiousness is longer for the Omicron

variant than for the Delta variant. One

recent study found that approximately

half of Omicron cases had a duration

of infectiousness of 8 days or

longer from symptom onset.7 Simula-

tion studies suggest that focusing on

people with symptoms is unlikely to

be sufficient to control ongoing

spread.8

Though the CDC provides sound guid-

ance for how to use serial rapid antigen

testing to end required masking for

people with COVID–19, it stops short

of recommending rapid antigen testing

over the 5-day isolation rule, even when

tests are available.9 This framing con-

tradicts the scientific rationale for

isolation andmay also undermine confi-

dence in the usefulness of rapid antigen

tests. This is a step backwards given

the current evidence. A data-forward

approach would encourage the use of

rapid antigen tests when available,

which builds an understanding of their

strengths and limitations while stimu-

lating demand for them.
Advantages of considering the full

spectrum of health outcomes of

COVID-19 infection

The CDC should consider the full spec-

trum of health effects from COVID-19

infection rather than considering only

‘‘medically significant illness,’’ which

leads to short-sighted and biased deci-

sion making.1 A continued focus on se-

vere illness, hospitalization, and death

is warranted. But the CDC should also

consider the health costs of mild illness

that include not only discomfort and

disruption during the acute stage but

also a risk of developing post-COVID-

19 condition, commonly known as

long COVID, which is defined as having

symptoms that last for at least 2 months

following a probable or confirmed

SARS-CoV-2 infection.10
A growing body of evidence demon-

strates that the health burden of long

COVID is substantial, even following a

mild initial infection, though the precise

prevalence remains unclear. For

example, a study of users of the Veter-

ans Health Administration (VHA) found

long COVID prevalence to be 4.1%

among non-hospitalized cases relative

to a control group with no known

COVID-19 infection and 15.8% among

hospitalized cases,11 whereas a recent

systematic review and meta-analysis

found the prevalence of post-COVID-

19 condition to be 54% of hospitalized

cases and 34% of non-hospitalized

cases.10 Long COVID sufferers may

experience a degree of disability that

inhibits their employability and/or

engagement in daily activities. CDC

guidelines that do not fully take this

serious health risk into account will

lead to far worse population health

outcomes.

A consideration of the overall health

burden of COVID-19 is necessary for

optimal decision-making. Health policy

generally uses the quality-adjusted life

year (QALY) to inform decision making

because it is designed to capture the

full burden of potential health effects,

from the least serious to the most

serious.12 The burden of COVID-19

morbidity may seem trivial but it adds

up: one study estimated that at least

18% of the health burden of COVID-

19 comes from morbidity rather than

mortality.3 Focusing on mortality to

the exclusion of morbidity provides a

skewed perception of the health costs

of COVID-19, which results in worse de-

cision making.

It is undeniably part of the CDC’s

mission to consider the full spectrum

of health effects. For example, the

CDC currently provides guidance on

managing minor morbidity from sea-

sonal allergies and asthma.13 Yet the

CDC COVID-19 guidance remains

rooted in the early stages of the

pandemic when the immediate focus
Med 3, 651–663, October 14, 2022 661
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was on avoiding overwhelming hospital

systems and the risks of long COVID

were not yet apparent.1 The latest

CDC guidance appears to minimize

the burden of mild illness and the risk

of long COVID. A more forward-look-

ing, data-driven mindset would recog-

nize the need to stem the rise in long-

term disability that may strain health

care systems well into the future.
Advantages of wastewater

monitoring and routine surveillance

to track transmission rates

The CDC should recommend precau-

tions based on wastewater monitoring

and routine surveillance testing data in

addition to CDC Community Levels.14

Wastewater monitoring and routine

surveillance rapid antigen testing pro-

vide the most reliable and accurate

data for tracking transmission rates in

real-time. These two tools are currently

broadly available though they require

continued investment to be universally

accessible. Wastewater monitoring is

the optimal data source because it has

near universal population coverage,

does not require behavior changes to

collect samples, provides real-time

data, and is easily understood by

the general population (unlike, for

example, test positivity). Routine

surveillance rapid antigen testing—

regularly rapid antigen testing a small

sample of the population—can help

with early detection of local outbreaks.

Any risk of unnecessary disruption

from false positives can be virtually

eliminated via serial testing.2

By contrast, the CDC overlooks both

wastewater monitoring and routine sur-

veillance testing data in favor of its

COVID-19 Community Levels index to

inform the implementation of precau-

tions to slow transmission.14 There are

three shortcomings to this approach.

First, Community Levels are designed

to prevent ‘‘medically significant

illness’’ and minimize the burden on

the healthcare system, rather than

reducing the risk of transmission, which
662 Med 3, 651–663, October 14, 2022
is the relevant metric for avoiding infec-

tion, disruption due to illness, and/or

the risk of long COVID.4 Second, Com-

munity Levels are not even a strong pre-

dictor of medically significant illness:

the CDC reports that they only predict

30% of the variation in county death

rates.4 Third, Community Levels are a

lagging indicator because they have

only three levels (low, medium and

high) and cover a large geographic

area. Local transmission rates must

therefore rise substantially to trigger a

change in Community Levels, leading

to missed opportunities for timely

action.

Wastewater monitoring data is

excluded from the calculation of

COVID-19 Community Levels because

it does not have nationwide coverage.4

Again, this is a serious limitation of one-

size-fits-all metrics that necessitate

defaulting to the lowest common

denominator rather than tailoring

guidelines to local data. Including

wastewater monitoring data where

possible would not only leverage this

valuable source of information but

also encourage greater investment in

nationwide coverage.

Put simply, the CDC’s Community

Levels are a poor predictor of both

transmission and the health burden of

COVID-19. They focus on a limited

objective, exclude high-quality data

sources, and mask early warning signs

of surges. We have data and tools to

do better.

Key advantages of data-driven

guidelines over fixed decision rules

A shift toward data-driven guidelines

represents a step forward for the CDC

that will provide broad benefits not

only for the management of the

ongoing pandemic but also for other

areas of public health policy.

First, data-driven guidelines lead to su-

perior outcomes overall because they

balance costs and benefits better than
fixed decision rules. This helps ensure

that the recommended actions are

tailored directly to the relevant context.

Relying on high-quality data improves

the predictability of the outcomes,

which builds trust in both the guidance

and the underlying science. For

example, relying on rapid antigen tests

rather than a 5-day isolation rule will

reduce the likelihood of onward trans-

mission while also limiting unnecessary

isolation.

Second, data-driven guidelines adapt

to new situations better than fixed

rules. They rely directly on the relevant

data rather than a proxy and are there-

fore more likely to remain valid when

conditions change. This also means

data-driven guidelines are forward-

looking and do not need to be updated

as often. For example, relying on rapid

antigen tests rather than a five-day

rule remains effective even when the

correlation between symptoms and

infectiousness shifts due to new variants

or changes in vaccination coverage.

Third, data-driven guidelines are trans-

parent in that they use scientific principles

to draw a direct link between recommen-

ded actions and the circumstances that

call for them. This stands in contrast to

fixed rules that are based on unknown

tradeoffs. Data-driven guidelines are

therefore easier to explain and justify to

the general public compared to fixed de-

cision rules that can seem arbitrary. For

example, relying on rapid antigen tests

links isolation directly to the likelihood

of infectiousness, whereas a 5-day rule is

based on implicit assumptions. The trans-

parency of data-driven approaches also

helps insulate the CDC from undue polit-

ical interference.

Fourth, data-driven approaches educate

the public about the underlying science

and empower everyone to apply data-

driven tools to all areas of pandemic deci-

sion-making. For example, encouraging

the use of rapid antigen tests rather

than a 5-day rule for isolation improves



ll
Commentary
the public’s understanding of the

strengths and limitations of rapid antigen

tests, which enables their use more

broadly.

We face a lot of uncertainty about the

future: take-up of boosters is slow and

new variants risk evading existing im-

munity.15 In this environment, one-

size-fits-all guidance can quickly and

unpredictably become outdated,

leading to an unnecessarily and unac-

ceptably high level of COVID-19

transmission and disruption. The

CDC’s latest guidelines, with their nar-

row focus, reliance on lower-quality

data, and use of fixed decision rules,

represent a retreat from the reality

that we have the tools to implement a

more sophisticated approach to man-

aging the pandemic.

It’s time for the CDC to adapt for the

next phase of the pandemic. Shifting

the focus toward evidence-based,

data-driven guidelines is the best strat-

egy for adjusting in real-time to a

constantly changing pandemic land-

scape. A data-driven approach to pub-

lic health policy is not only more effec-

tive in addressing current challenges,

but also more forward-looking. It lever-

ages the best available tools while in-

vesting in them to prepare us for the

challenges ahead.
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