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Abstract

Throughout the COVID-19 pandemic, the U.S. Centers for Disease Control
and Prevention (CDC) provided guidance to the nation’s public, often in the
face of extremely challenging and novel circumstances. We review the CDC’s
COVID-19 policies and the subsequent public response pertaining to masks,
social gatherings, travel, return to work/school, quarantine, and vaccinations,
between January 2020 and April 2023. Rapidly changing conditions as well as
evolving science and information necessitated frequent updates to CDC
guidance, however, the decision-making processes, implementation, and
communication regarding changes in policy have drawn criticism. Identifying
areas for improvement and implementing strategies to address these concerns
will be of importance to better prepare the nation for issuing and communi-
cating public health guidance during future pandemics.
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1. Introduction

During the COVID-19 pandemic, as in other major health emergencies, the U.S.
Centers for Disease Control and Prevention (CDC) has been responsible for is-
suing public health guidance. This guidance has been utilized by policymakers,
organizations and businesses, local leaders, and individuals, to inform aspects of
the response to the COVID-19 pandemic including travel restrictions, masking,

quarantine, social distancing, and vaccination.
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As a novel and evolving pathogen, SARS-CoV-2 and the resultant COVID-19
pandemic posed continuing challenges for agencies issuing public health guid-
ance. At times, the decisions and changes in guidance by the CDC during the
pandemic drew significant criticism from many quarters, including political and
public figures, medical and public health experts, and the news media (Sim-
mons-Duffin, 2021; Hamblin, 2022; Tyson & Funk, 2022). Certain changes
simply reflected better understanding and more data becoming available. How-
ever, others were highlighted as being motivated by nonmedical considerations
to the detriment of public health, poorly communicated, improperly timed, or
seemingly arbitrary.

The CDC itself has acknowledged shortcomings in its pandemic response, and
recognized the consequences of declining trust in public health and scientific es-
tablishments, as well as declining trust in the CDC itself (Hamblin, 2022; Sim-
mons-Duffin, 2021; Tyson & Funk, 2022). In April 2022, the agency began to
conduct internal reviews, commissioned by then CDC Director Rochelle Wa-
lensky. Two reports were released in August 2022 (Griffin, 2022; LaFraniere &
Weiland, 2022). Planned reforms based on the reports aim to make the agency
more responsive and communicative (LaFraniere & Weiland, 2022).

This work seeks to synthesize selected major changes in CDC guidance during
the COVID-19 pandemic between January 2020 and April 2023, exploring where
possible what prompted them and how they were received, with the goal of iden-
tifying commonalities or trends that could inform future strategies to more ef-

fectively issue and communicate federal public health guidance

2. Methods
2.1. Data Collection

The team extracted, collated, and examined policy releases from the CDC drawn
from publicly available data sources including the CDC coronavirus website
(Coronavirus Disease 2019 (COVID-19), 2020) and official CDC newsroom re-
leases that had been subsequently archived online (CDC Archives, n.d.) accord-
ing to the methodological depiction (Figure 1). Dates when policy changes went
into effect were verified through a crosswalk and audits of policies and press re-
leases. Information was reviewed for specific policy content to be abstracted.
Policy releases were subsequently categorized into topics, including travel,

masking, quarantine, social gatherings and return to work/school and vaccines.

2.2. Timeline Development

Based upon abstracted information from official sources, an initial timeline of
the CDC’s policies in response to the COVID-19 pandemic was constructed.
This timeline was further developed by information from other relevant
non-official sources obtained through the search strategy detailed below. In ad-

dition, the Wayback Machine (https://archive.org/web/) was used to review
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Figure 1. Depiction of methodological approach.

archives of the CDC website. This enabled identification of timing discrepancies
between CDC press releases and updates of the CDC official website that
matched these policy changes.

2.3. Supplemental Search for Public Response to Policy

The team focused on identifying information pertaining to the timeline as well
as public reaction to policies and trends. Further information from these addi-
tional sources contextualize the contemporaneous challenges and the narrative
of public response to release of CDC guidelines. This information was collected
from non-official sources (e.g. news articles), covering the period January 2020,
when WHO declared COVID-19 a pandemic, through April 2023. These were
generated by the search terms, “CDC guidelines”, “COVID-19”, “travel”,

» o« » <« » o«

“masks”, “quarantine”, “vaccines”,

» o«

social gatherings”, “return to school”, and
“return to work”, using Google search tools. Articles from news organizations
and media outlets such as The Washington Post, ABC News, Forbes, US News,
CNN, PBS, served to cross reference the CDC newsroom releases and further

characterize public response to policy releases as well as lessons learned.

3. Results
3.1. Travel

Recognition of the COVID-19 outbreak began with reports of a cluster of
“pneumonia of unknown etiology” in Wuhan, China, at the end of December
2019 (World Health Organization, 2020; Centers for Disease Control and Pre-
vention, 2020i). In response, the CDC issued a Level 1 Travel Health Notice
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(“practice usual precautions”) and released guidance for healthcare workers en-
countering patients with respiratory symptoms and a history of recent travel to
Wuhan (Centers of Disease Control and Prevention, 2020i). When cases began
to be reported outside of China, namely in Thailand and Japan, the CDC sent
personnel to three major airports—John F. Kennedy International in New York,
San Francisco International in California, and Los Angeles International in Cal-
ifornia—to screen passengers from Wuhan for symptoms (American Journal of
Managed Care, 2021; Centers for Disease Control and Prevention, 2020g).

The first domestic case of COVID-19 was confirmed in Washington state on
January 21, 2020, in a patient who had traveled from Wuhan six days prior
(Centers for Disease Control and Prevention, 2020h). Within five days, four ad-
ditional travel-related cases had been confirmed in three other states (Centers
for Disease Control and Prevention, 2022b). The CDC updated its travel guid-
ance for China to a Level 3 Travel Health Notice, with the accompanying media
statement advising travelers to “avoid all nonessential travel” (Messonnier,
2020).

By February 3, 2020, additional restrictions were placed on US-citizen pas-
sengers from China, including mandatory or self-quarantine depending on re-
gion traveled from, while foreign nationals who had been to China within 14
days prior were barred from entry (Centers for Disease Control and Prevention,
2022b). As case numbers in other nations and regions increased, with cases in
Europe growing from double digits into the tens of thousands in just over two
weeks (Europe: COVID-19 Tracker, 2022) foreign nationals who had been to an
expanding list of countries within the past 14 days were barred from entry.
These countries included Iran beginning March 2, 2020, 26 European countries
beginning March 13, 2020; Britain and Ireland beginning March 16, 2020; and
Brazil beginning May 27, 2020 (Exec. Order 2021, Department of Homeland
Security, 2020b; Dwyer & Doubek, 2020; Shepardson, 2020). US citizens and
permanent residents traveling from restricted locations would arrive at one of
several designated airports, where health screening was conducted. The CDC
provided personnel and financial support for these efforts (Dollard et al., 2020).
Screening was stopped on September 14, 2020, with the CDC citing “limited ef-
fectiveness” due to the prevalence of asymptomatic cases (Centers for Disease
Control and Prevention, 20200).

Within the US, increases in cases and community transmission beginning in
March 2020 led to a domestic travel advisory. The CDC issued an advisory re-
commending against non-essential travel in three northeastern and mid-Atlantic
states—New York, New Jersey, and Connecticut—on March 28, 2020 (Centers
for Disease Control and Prevention, 2020k).

In November 2020, the CDC added a fourth level to its COVID-19-related
Travel Health Notice system, and issued the recommendation that travelers test
1 - 3 days before and 3 - 5 days after international air travel, and quarantine for 1
- 2 weeks after travel depending on testing availability (Centers for Disease Con-
trol and Prevention, 2022b).
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Testing before air travel changed from being a recommendation to becoming
mandatory in some situations for travelers entering the US. Due to the emer-
gence of the Alpha variant, beginning on December 28, 2020 passengers from
the UK were required to have a negative test within three days of boarding a
flight to the US (Centers for Disease Control and Prevention, 2020e). This re-
quirement was expanded to all travelers in January 2021 (Centers for Disease
Control and Prevention, 2022b). The emergence of the Omicron variant
prompted the CDC to shorten the testing window from three days before de-
parture to within one day before departure, beginning December 6, 2021 (Cen-
ters for Disease Control and Prevention, 2020n). All testing requirements for
entering the US were eliminated beginning June 12, 2022 (U.S. Department of
State, 2022).

Vaccination status affected CDC recommendations surrounding travel within
the US. On April 2, 2021 testing or quarantine was no longer recommended for
fully vaccinated individuals traveling domestically. Fully vaccinated individuals
were still required to abide by testing requirements if they were entering the US
from abroad (Centers for Disease Control and Prevention, 2021a). On Novem-
ber 8, 2021, foreign nationals became required to present proof of full vaccina-
tion status before entering the US. This requirement replaced the ongoing re-
strictions on foreign nationals entering the US from certain countries (U.S. De-
partment of State, 2021).

Restrictions on individuals traveling into the US from other countries proved
to be controversial when they were implemented. The European Union strongly
criticized the March 2020 restrictions on travel from Europe, and European
leaders expressed disapproval regarding statements made by the United States
President Donald Trump’s administration, criticizing Europe for their handling
of COVID-19 and accusing European travelers of “seed[ing]” a “large number of
new clusters in the United States,” the latter statement without support (Onishi,
2020). Initial travel bans regarding China were also criticized, in some cases for
their perceived xenophobia (Spinks, 2020). The Director-General of the World
Health Organization (WHO), Tedros Adhanom Ghebreyesus, spoke against
broad bans regarding China in early February 2020. However, there were also
allegations that the bans were too porous and incomplete (Braun et al., 2020).
Furthermore, top US public health officials, including Anthony Fauci of the Na-
tional Institutes of Health (NIH), defended travel restrictions at several points
(Beaubien, 2020; Cathey & Flaherty, 2020).

Requirements regarding testing surrounding travel were similarly controver-
sial. The expense of required testing, as well as the difficulty and uncertainty of
getting test results within a limited amount of time, were criticized, particularly
when the window for pre-flight testing was reduced from 72 to 24 hours (Shear
et al., 2021) Airline officials however were initially supportive of testing re-
quirements, although they opposed any permanent requirements (Aratani,
2021).
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3.2. Masks

The CDC’s guidance regarding masking, and changes in its guidance as the
pandemic progressed, has been arguably the most visible and controversial as-
pect of the agency’s recommendations among the general public. At the begin-
ning of January 2020, CDC-issued guidance for healthcare workers in contact
with individuals suspected of having COVID-19 was for patients to wear a mask
and providers to wear N95s (Centers for Disease Control and Prevention, 2020i).
In a February 12, 2020 press briefing, the CDC also recommended mask-wearing
for sick individuals who may have COVID-19, and those caring for sick indi-
viduals unable to wear a mask. During this same briefing, the general public was
not advised to mask due to a lack at the time of community transmission (Cen-
ters for Disease Control and Prevention, 2020f). However, this guidance contin-
ued even when community transmission in the US escalated to the point that
states began issuing stay-at-home orders. The CDC’s stated rationale was that
the limited supply of masks “should be saved for caregivers” (McReynolds,
2020).

CDC guidance changed on April 3, 2020, influenced by data on asymptomatic
cases and transmission (Jingnan et al., 2020). All individuals were advised to
wear cloth masks in public spaces (Dwyer & Audrey, 2020); the recommenda-
tion of cloth and nonmedical masks was explicitly to maintain a supply of N95s
for healthcare workers (Honein et al., 2020). The CDC also began recommend-
ing wearing two layers of masks (Centers for Disease Control and Prevention,
2020b). In the wake of this new guidance, states issued so-called “mask man-
dates,” which typically required face coverings in certain indoor public spaces
and outdoor spaces where social distancing was unfeasible. Beginning with New
Jersey on April 10, 2020, over the next year 39 states enacted some form of mask
mandate (“State-Level Mask Requirements”, (n.d.). The majority of these ended
in mid-2021, with the remainder ending in early 2022 (“State-Level Mask Re-
quirements”, (n.d.)).

While mask-wearing was largely enforced throughout 2020 by state and local
orders as opposed to nationwide requirements, at the start of the Biden adminis-
tration in January 2021, several nationwide orders were issued. Among them
were requirements to wear masks in federal buildings, and while taking public
transportation including planes. The CDC issued its order beginning February 2,
2021 requiring masks on public transportation (Centers for Disease Control and
Prevention, 2022c).

On March 8, 2021, CDC revised its guidelines for fully vaccinated individuals,
who no longer had to wear masks around other either vaccinated or unvacci-
nated individuals (Centers for Disease Control and Prevention, 2021h). Howev-
er, with the emergence of the Delta variant, guidance was changed in July 2021
to recommend mask-wearing in areas of higher transmission, even for vacci-
nated individuals. At that point almost two-thirds of counties across the US were

considered to have higher transmission (Collins, 2021).
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From then on, mask guidance was loosened over time. In February 2022, indi-
viduals in counties at low or medium risk, encompassing almost three-quarters of
the US population, were no longer recommended to mask indoors regardless of
vaccination status (Lovelace & Edwards, 2022). On April 18, 2022, the mask
mandate on public transportation was ended (Centers for Disease Control and
Prevention, 2022f).

Throughout the pandemic, resistance to mask-wearing and masking regula-
tions has been multifaceted. Adherence to masking guidelines became markedly
partisan, with surveys conducted in mid-2020 by the Pew Research Center, the
New York Times, and University of Chicago researchers, among other analyses,
finding that those who identified as Republican were less likely to wear masks
than those who identified as Democrat (Igielnik, 2020; Katz et al., 2020). Political
affiliation was found to be a predictive factor of mask wearing that outweighed
even local policies (Igielnik, 2020; Katz et al., 2020). This split was fueled by po-
litical leadership, with President Trump at times opposing or voicing ambiva-
lence about masking and mask mandates (Victor et al., 2020). Several governors
also began to oppose mask mandates, even those who had instituted them in
their state early in the pandemic. Governor Greg Abbott of Texas issued an Ex-
ecutive Order in May 2021 preventing mask mandates by governmental entities
and public schools within the state (Office of Texas Governor, 2021). Governor
Ron DeSantis of Florida issued an Executive Order in July 2021 barring mask
mandates in public schools (Exec. Order No. 21-175, 2021).

Contributing to the controversy was the CDC’s changes in guidance. In par-
ticular, the initial recommendation against mask wearing for healthy individuals
was cited by those opposing masking after CDC guidelines changed. In addition,
the resumption of masking in the summer of 2021, after recommendations of
mask wearing were lifted in the spring of that year, sparked backlash from polit-
ical and public figures, and hesitancy even from some public health figures who
were skeptical of adherence (Diamond, 2021).

Requirements surrounding masking for travel prompted mixed reactions. In
October 2020, when new CDC guidelines recommended masking on public
transportation, these guidelines were welcomed by industry and union leaders
who had pushed for such measures to protect employees, but were also criticized
for a lack of penalties, making them difficult to enforce. The CDC’s initial plan
to institute an order that included penalties was rejected by the White House
(Sun et al., 2020a). The institution of an enforceable mandate in January 2021
was welcomed by industry employees (Sampson, 2021). It was less popular
among a subset of passengers; during the time that masking requirements were
in place, over 70% of passenger incidents were related to their enforcement
(Shepardson, 2022; Thomaselli, 2022). By December 2021, executives from sev-
eral large airlines asserted in a congressional hearing that onboard air filtration
systems and disinfection procedures were sufficient to prevent COVID-19
spread even without masks, a view that was disputed by representatives from a
flight attendants’ union (Kelleher, 2021). A slim majority of Americans contin-
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ued to favor masking on transportation into spring 2022, even after a federal
court ruling striking down mask mandates on public transportation was issued
in April 2022 and numerous carriers rapidly made masks optional (Franklin &
Chappell, 2022; “Support for Mask Requirements”, 2022).

3.3. Quarantine

Early in the outbreak, in January 2020, the CDC estimated the incubation period
of COVID-19 to be 2 - 14 days. Travelers from China who were allowed to enter
the US were required to quarantine for up to 14 days; those who had not come
from Hubei province were allowed to self-quarantine (Department of Homeland
Security, 2020a). Initial guidelines for individuals with potential exposure to
COVID-19 also recommended 14 days of self-quarantine (Cleeland, 2020).

On April 8, 2020, the CDC revised its guidelines to allow “essential workers,”
such as employees of healthcare facilities and grocery stores, to continue to work
after exposure as long as they were asymptomatic. Some healthcare facilities had
already begun eliminating mandatory post-exposure quarantines prior to the
change in CDC guidance, due to shortages of personnel (Department of Ho-
meland Security, 2020b). A 14-day self-quarantine was still recommended for
other individuals with exposure. On December 2, 2020, the recommended
self-quarantine period was reduced to 10 days, which individuals could exit
without testing as long as they remained asymptomatic during the entire period.
If testing was available to the individual, they could exit quarantine after 7 days
if they tested negative. Individuals were still recommended to monitor their
symptoms and wear a mask for a full 14 days (Centers for Disease Control and
Prevention, 2020c).

Once COVID-19 vaccines became broadly available, guidelines were updated
to reflect vaccination status. By December 27, 2021, vaccinated and boosted in-
dividuals were no longer recommended to quarantine after an exposure, only to
wear a mask for 10 days. For unvaccinated individuals, or those who had been
vaccinated over 6 months prior without a booster, a 5-day quarantine was rec-
ommended followed by 5 days wearing a mask (Centers for Disease Control and
Prevention, 2021c).

Guidance for infected individuals also changed over time. As of May 3, 2020,
quarantine periods were extended from an initial 7 days to 10 days after first
symptoms or first positive test, and in the case of symptomatic individuals also
at least 72 hours after the end of fever (Centers for Disease Control and Preven-
tion, 2020a; “Ending Isolation”, 2022). In July 2020, the 72-hours post-fever pe-
riod was shortened to 24 hours, and asymptomatic individuals could exit qua-
rantine 10 days after their positive test with no additional requirements (Centers
for Disease Control and Prevention, 2020a). For severely symptomatic individu-
als, a 20-day quarantine was recommended. In February 2021, it was recom-
mended that severely immunocompromised individuals, who could transmit
COVID-19 even after 20 days, undergo additional testing and consultation with

healthcare workers (Centers for Disease Control and Prevention, 2020a).
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On December 27, 2021, the recommended quarantine period for asympto-
matic and mildly symptomatic individuals was cut in half to 5 days, and 24
hours after the end of fever. For individuals with more severe cases, the quaran-
tine period was reduced to 10 days (Centers for Disease Control and Prevention,
2020a).

As exemplified by the April 2020 guidance exempting essential workers from
quarantine after an exposure, workforce considerations influenced CDC guide-
lines alongside scientific considerations. When the CDC reduced the self-quarantine
period from 14 to 10 days in December 2020, it noted that the aim was to en-
courage more people to quarantine for at least a period of time by “reducing the
economic hardship associated with a longer period [of quarantine]” (Centers for
Disease Control and Prevention, 2020d). Some public health experts explained
this as a “harm reduction” proposal, balancing the greater risk of spreading
COVID-19 with a burdensome quarantine period that could discourage indi-
viduals from entering quarantine at all. From a purely health standpoint the
CDC still preferred a 14-day quarantine, although it was noted that this was not
clearly communicated (Lopez, 2020).

The CDC’s change in December 2021 reducing recommended quarantine
time for infected individuals from 10 to 5 days was controversial among public
health experts, who criticized the lack of communication surrounding the
change. The CDC justified the recommendation by noting that most transmis-
sion “occurs early in the course of illness,” which was acknowledged by some
public health experts (Centers for Disease Control and Prevention, 2020c;
Schwartz & Diaz, 2021). However, the CDC allegedly did not consult other pub-
lic health groups or health officials, as they would typically have done, before
announcing the recommendations. Furthermore, there was a lack of official ma-
terials to communicate the rationale behind these changes to the general public
(Fox, 2021). Public health officials also favored a testing component to exit qua-

rantine, or at least the recommendation of a negative test.

3.4. Social Gatherings and Return to Work/School

When community spread increased to an extent where quarantining infected
and potentially infected individuals as they emerged became ineffective, the
CDC began issuing recommendations regarding physical interactions. The
strategy of “social distancing” was intended to reduce person-to-person trans-
mission by limiting the situations in which individuals would be in proximity for
long enough to transmit. From early in the pandemic, as exemplified by a March
3, 2020 press briefing, the CDC favored the regulation of social distancing at a
local level, while it would make general recommendations (Centers for Disease
Control and Prevention, 20201).

In mid-March 2020, the CDC recommended canceling or rescheduling events
with 50 or more individuals (Kopecki, 2020). Additional recommendations in-

cluded staying 6 feet away from other individuals, avoiding dine-in food options,
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refraining from visiting older relatives, and generally avoiding in-person social
activities (Godoy & Audrey, 2020; Pearce, 2020). On March 19, 2020, California
issued a stay-at-home order with the only exceptions being working an essential
job or buying essential needs, the first state to have such an order (American
Journal of Managed Care, 2021). Between March and the end of May 2020, 42
states and territories issued similar mandatory stay-at-home orders (Moreland et
al., 2020). An additional 3 states had local stay-at-home orders, typically insti-
tuted by officials of individual cities (Mervosh et al., 2020).

The CDC continued to recommend limiting physical contact and gatherings,
although social distancing regulations began to be relaxed during late April and
early May in most states and continuing throughout the summer of 2020. Indi-
vidual states set their own thresholds, such as a trend of decreasing cases and
hospitalizations, for reopening (Honein et al., 2020; “More US States”, 2020; Na-
tional Governor’s Association, 2020).

In addition, the CDC classified outdoor gatherings, small gatherings, and
events involving minimal travel for attendees, as lower risk (National Center for
Immunization and Respiratory Diseases (U.S.). Division of Viral Diseases, 2020).

As the new school year was set to begin in fall 2020, the CDC stated the im-
portance of having in-person learning, with the CDC director at the time, Robert
Redfield, considering it “critically important for our public health to open
schools this fall” (Centers for Disease Control and Prevention, 2020j). To that
end, the CDC released resources throughout late spring and summer 2020 on
how to safely reopen schools, including guidelines for ventilation, cleaning, dis-
tancing, and how to deal with cases arising. In March 2021, the recommended
distance between individuals in in-person classrooms was decreased from 6 to 3
feet (Centers for Disease Control and Prevention, 2021f).

On March 8, 2021, the CDC released its recommendations for vaccinated in-
dividuals with regards to social gatherings. Vaccinated individuals could be un-
masked around other fully vaccinated individuals in any situation. They could
do the same with a limited number of unvaccinated individuals, namely from
only one other household (Centers for Disease Control and Prevention, 2021h).
However, they were still recommended to mask around at-risk individuals and
to avoid large gatherings.

In February 2022, the CDC released information to help communities deter-
mine their COVID-19 risk, with no need for social distancing in low-risk areas
(Mandavilli, 2022a). In August 2022, the CDC ended its 6-feet-apart recom-
mendation (Stobbe & Binkley, 2022).

Of all the COVID-19 related measures, social distancing requirements leading
to lockdowns had the most widespread and profound impact. The specific im-
pact of official lockdown measures has been difficult to determine, with one
study by researchers at the University of Chicago concluding that state orders
had a limited effect because individuals were already choosing to distance prior
to the orders (Berry et al., 2021; Lewis, 2022). However, studies have largely con-

cluded that social distancing measures had an impact on reducing COVID-19
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infections and deaths.

Lockdowns carried with them economic, social, and health costs. In April
2020, the unemployment rate in the US spiked to 14.7 percent, the highest since
data was first collected in 1948. The number of unemployed individuals more
than doubled (U.S. Bureau of Labor Statistics, 2020). Disruptions to schooling
and a lack of in-person socialization led to loss of academic gains and social de-
velopment for children, the effects of which are still being felt even as reopening
has progressed (Campbell, 2021; Dorn et al., 2021; Moyer, 2022).

In striking a difficult balance between recommending lockdowns to prevent
disease spread and avoid overwhelming the healthcare system, while minimizing
their disruptive impact, the CDC’s recommendations have faced backlash both
from those who favored stricter guidelines and those who favored looser ones.
Protests against lockdowns emerged almost as soon as lockdown orders were in-
stituted, fueled in part by statements from President Trump (Folkenflik, 2020;
Slotkin, 2020). In late April 2020, after an emergency stay-at-home order was
extended by Michigan Governor Gretchen Whitmer, protestors in Michigan
marched on the state’s Capitol (Dorn et al., 2021). Protests also emerged around
the same time in other states including Minnesota, Utah, North Carolina, Mary-
land, Texas, and Ohio (Andone, 2020; Beckett, 2020).

There was evidence, however, that anti-lockdown opinions at the time re-
flected those of the minority of Americans, with an April 2020 Pew Research
Center poll finding that about two-thirds of Americans were concerned that
state governments would end lockdown restrictions too early, as opposed to
one-third concerned about restrictions being ended too late (Pew Research Cen-
ter, 2020). Public health officials also warned that states were lifting lockdowns
too early, potentially leading to an increase in infections again and necessitating
the reimposition of restrictions (Fadel, 2020). The CDC compiled detailed guid-
ance to state and local officials regarding reopening in mid-April 2020 (Sun et
al., 2020b). Their report, rather than being released, was reportedly rejected by
the Trump administration in favor of guidelines that provided more discretion
to individual states, although the CDC was prepared to provide advice directly to
state and local officials (Dearen & Stobbe, 2020; Valencia et al., 2020). The CDC
ultimately released a guidance document on May 20, 2020 (Centers for Disease
Control and Prevention, 2020m; Lovelace, 2020).

Later changes in CDC guidance met with more criticism for their content. As
an example, the CDC’s reduction of distancing within schools from 6 feet to 3
feet was approached cautiously by teachers’ groups who questioned whether dif-
fering school environments and procedures had been taken into account, and
whether issues of classroom space and capacity had motivated the change more
than scientific findings. Some encouraged the CDC to make available the data
involved in the decision (Mascarenhas, 2021).

3.5. Vaccine

The first COVID-19 vaccine available for use in the US was the two-dose Pfiz-
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er-BioNTech vaccine, which received an Emergency Use Authorization from the
U.S. Food and Drug Administration (FDA) on December 11, 2020 (U.S. Food
and Drug Administration, 2020). This was followed by the two-dose Moderna
vaccine on December 18, 2020 (Centers for Disease Control and Prevention,
2022b), and the one-dose Janssen (Johnson & Johnson) vaccine on February 27,
2021 (U.S. Food and Drug Administration, 2022). Vaccines became available to
individuals in phases, decided based on recommendations from the Advisory
Committee on Immunization Practices (ACIP) adopted by the CDC. ACIP is a
committee that provides guidance to the CDC on issues related to disease con-
trol using vaccines; ACIP guidance is reviewed by the Director of the CDC be-
fore potential adoption and publication as a CDC recommendation (“Advisory
Committee on Immunization Practices”, 2022). Each state designed its own
plan, which was then reviewed by the CDC (The Council of State Governments,
2023). First to receive the vaccine under all plans were healthcare workers and
those in long-term care facilities. Other groups with early eligibility included es-
sential workers and teachers, residents of congregate living facilities, and those at
risk of severe illness due to age or preexisting condition. Later phases, which be-
gan in most states by May 2021, aimed to vaccinate the general public over 16
years of age (“Vaccine State Plans, n.d.”).

Early on during vaccination efforts, on April 13, 2021, the CDC and FDA an-
nounced reports of severe hematologic side effects in six individuals who had
received the Johnson & Johnson vaccine. They recommended a pause in admin-
istration of the Johnson & Johnson vaccine. After convening a review, it was de-
termined that the pause should be ended due to the very low risk of such side ef-
fects, with 6 cases from over 6.8 million administered doses, and the compara-
tive benefits of the vaccine (U.S. Food and Drug Administration, 2021).

The CDC, among other entities, conducted and released studies evaluating the
effectiveness of vaccines in reducing or preventing infection and severe disease.
A CDC study of healthcare workers and essential workers released March 29,
2021, indicated that the Pfizer-BioNTech and Moderna vaccines were “highly
effective” in preventing infection (Centers for Disease Control and Prevention,
2021g). A continuation of this study, with findings released June 7, 2021, indi-
cated that vaccinated individuals were “more likely to have a milder and shorter
illness” as compared to unvaccinated individuals (Centers for Disease Control
and Prevention, 2021e). In spring of 2021, the CDC began to issue recommenda-
tions stratified based on vaccination status (Centers for Disease Control and
Prevention, 2022b).

The CDC also reviewed data that indicated decreasing immunity over time
after vaccination. While on July 9, 2021, the CDC alongside the FDA announced
that fully vaccinated individuals would not need boosters at the time, in August
2021 both agencies alongside the U.S. Department of Health and Human Servic-
es (HHS) released a statement that concluded that “a booster shot will be needed
to maximize vaccine-induced protection.” The announcement included that

booster shots would become available in late September 2021, to be administered
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8 months after initial full vaccination (Centers for Disease Control and Preven-
tion, 2021b). This interval was later reduced to 6 months after initial full vacci-
nation, and by October 2021 the CDC recommended booster shots for all high-
er-risk adults (Centers for Disease Control and Prevention, 2021j). This recom-
mendation was extended to all individuals 16 years and older on December 9,
2021 (Centers for Disease Control and Prevention, 2021d).

In May 2021, the CDC began to recommend administration of vaccines to
children ages 12-15 years (Wallace et al., 2021). A recommendation to vaccinate
children ages 5-11 years was issued in November 2021 (Centers for Disease
Control and Prevention, 2021i), and children ages 6 months to 5 years in June
2022 (Hause et al., 2022).

The increase and dominance in 2022 of the immune-evading Omicron variant
led manufacturers to develop updated COVID-19 vaccines. On September 1,
2022, the CDC endorsed ACIP recommendations regarding updated boosters
for teens and adults (Centers for Disease Control and Prevention, 2022d).

The CDC has remained consistent in its fundamental recommendation re-
garding COVID-19 vaccines, namely that people should get them (Centers for
Disease Control and Prevention, 2023a). Major challenges have been in messag-
ing in a way that promotes trust in the safety and necessity of vaccines. As of
mid-March 2023, the US had a vaccination rate (completed primary series) of
around 68%, placing it in the middle of the pack among countries (Holder,
2023). The issue, since late 2021, has been not supply, but resistance. A survey
released by the Census Bureau in December 2021 found that among adults who
had not received any doses of a COVID-19 vaccine, side effects were a concern
for around half of respondents, while other major reasons included that they
“don’t trust the COVID-19 vaccine,” “don’t trust the government,” and “don’t
believe [they] need a COVID-19 vaccine.” Less than 4% of respondents cited lo-
gistical difficulties obtaining a vaccine, such as cost (Monte, 2021).

Influencing concern about side effects were reports, often taken out of con-
text, of deaths or severe health problems allegedly associated with COVID-19
vaccines. For example, some anti-vaccination activists have seized on reports in
the Vaccine Adverse Event Reporting System (VAERS), a database managed by
the CDC and the FDA where individuals and healthcare workers can report
post-vaccination adverse events. These reports are not vetted and do not prove
causation; the individual could have developed the condition independently of
having received a vaccine (Wadman, 2021a).

Furthermore, belief that a COVID-19 infection itself would be mild has moti-
vated some individuals’ belief that the vaccine is unnecessary. Studies that indi-
cate a stronger immune response after natural infection as opposed to vaccina-
tion have fueled these beliefs (“Natural Infection versus Vaccination”, 2021;
Wadman, 2021b); messaging contextualizing these studies and clarifying why
vaccination is still important has been lacking in clarity and accessibility. Further
confusing the matter were statements such as a July 27, 2021 briefing by CDC
director Rochelle Walensky, during which she cited data indicating that the viral
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load of individuals infected with the swelling Delta variant was “indistinguisha-
ble” based on vaccination status (Stobbe, 2021; Tufekci, 2021). At the time of the
statement, this data had not yet been released. When it became available several
days later, self-acknowledged limitations of the paper included that asympto-
matic breakthrough infections were likely “underrepresented because of detec-
tion bias,” and furthermore there was no data collected on whether vaccinated
and unvaccinated individuals have differences in transmission (Brown et al.,
2021). A different study released around the same time found that viral load de-
clined more rapidly in vaccinated individuals, who also were less likely to devel-
op severe symptoms (Chia et al., 2022).

4. Limitations

Although an all-inclusive effort was made on identifying relevant CDC policy
changes, certain information regarding the guidelines collected from non-official
resources may not have been recognized due the sheer volume of information
found on these topics. In addition, certain topics like infection control, clean-
ing/disinfecting, were not included in this discussion due to the lack of informa-
tion found on the subject.

Despite these limitations, this analysis nonetheless points to timely challenges
and opportunities for CDC’s decision-making, policy, and related communica-
tion efforts in the face of the highly nuanced and dynamic public health threat
presented by COVID-19.

5. Discussion

Recommendations provided by the CDC throughout the COVID-19 pandemic
were necessarily shaped by evolving knowledge of the disease and the SARS-CoV-2
virus, changing public health situations, and economic, social, and political con-
siderations. (Figure 2 and Figure 3) While changes in guidance were inevitable,
decision-making processes and communication by the agency could have been
improved in various respects. Some highlighted challenges include inconsistent
messaging, communication challenges, lack of transparency, and the impact of
political influence.

The CDC has been criticized for inconsistent messaging and changing guide-
lines during the pandemic, which led to confusion among the general public,
healthcare providers, and policymakers (Segal, 2022; Wadman, 2021b). Al-
though it should be appreciated that certain changes in guidelines were inevita-
ble due to the constantly evolving nature of the disease and progression of the
pandemic, some could have been more effectively communicated, and others
avoided. Complexity of recommendations along with later reversals on topics
such as mask-wearing, social distancing, and vaccine efficacy led to a lack of
clear and unified guidance that resulted in confusion, misinformation, and dis-
trust. A perceived lack of transparency in the CDC’s communication during the

pandemic also drew criticism. The agency has been criticized for not sharing
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Masks

Originally the CDC stated
that, only people who are
sick or caring for sick
people needed to wear
masks.

As of August 2022, the
CDC suggested that
people who have been
exposed to COVID-19
should wear a mask.
They also suggested
that people who tested
positive for the virus
should wear their
masks until day 10.

Quarantine

Initially, the CDC
recommended that
those that tested
positive for COVID-19,
should quarantine for
at least 14 days after
onset of symptoms.

As of August 2022, the
CDC's update
recommends that
those who tested
positive for COVID-19,
should isolate for 5
days while wearing a
mask if they have to be
in public for any
reason.

Social Gatherings

After state g

Return to Work

ended lockdown
restrictions, the CDC
recommended that fully
vaccinated people avoid
medium/large sized
gatherings that were in-
person when around
unvaccinated people

As of February 2022,
the CDC suggested that
people should check
the COVID community
level where they live to
make decisions about
attending social
gatherings

After lockd
restrictions started to
lift, the CDC
encouraged those that
were sick to stay home
and get tested for
COVID-19 and self-
isolate for 14 days.

As of January 2022, the
CDC changed their
guidelines to suggest
that employees can
self-isolate at home for
5 days if they were
symptomatic.

Return to School

Once schools were
beginning to open up in
the fall of 2020, the
CDC recommended
that everyone follow
basic health guidelines
of social distancing of 6
feet, wearing masks,
hand hygiene, etc.

By March of 2021, the
CDC recommended
that with universal
masks, students
should maintain a
distance of 3 feet in
the classroom instead
of 6. But when outside
of the classroom they
should continue social
distancing of 6 feet.

Figure 2. Key changes made by the CDC throughout the COVID-19 pandemic categorized by topic.

Vaccine

In late 2020, the CDC
recommended that
healthcare workers and
the general public 18 or
older can get the
Moderna, Pfizer or
Johnson-Johnson
COVID-19 vaccines.

Starting May of 2021,
the CDC began allowing
children 12-15 were
eligible to get the Pfizer
COVID-19 vaccine.
Later in 2021, the CDC
advised that those fully
vaccinated, should get
abooster shot 6
months after their initial
vaccine series.

data, evidence, and decision-making processes behind certain guidelines and
recommendations in a timely and thorough manner, leading to questions about
the basis for those policy decisions (Mahr, 2022; Mandavilli, 2022b; Schwartz &
Diaz, 2021). More accessibility to data used to formulate recommendations has
been called for.

An important consideration of this is also ensuring that data is put in context,
to mitigate issues such as a misunderstanding of what reports to the Vaccine
Adverse Event Reporting System (VAERS) involve; such reports are unvetted
when they are released. Keeping VAERS open to submission and accessible to
the public is important despite the potential for misinterpretation, as open sub-
mission increases the likelihood of noticing true effects and trends, and accessi-
bility is important for transparency. However, the CDC could aim to further cla-
rify what a report in VAERS entails, and consistently release its findings when
potential side effects are investigated.

Additional criticism focused on perceived political influence on its deci-
sion-making process during the pandemic. Concerns that political or other

non-medical considerations may have influenced the CDC’s communication
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Vaccines

In late 2020/early 2021: Moderna, Pfizer and
Johnson & Johnson COVID-19 vaccines
became available for healthcare workers and
then to the general public 18 or older.

May of 202: The CDC began allowing children
aged 12-15 to get the Pfizer COVID-19 vaccine.

-late 2021: CDC recommended that those
S, who were fully vaccinated, especially those
people in high risk populations, to get a

ster shot at least 6 months after their
ial vaccination series.

Figure 3. Timeline of the CDC policies categorized by topic.

and policy decisions, potentially undermined the agency’s credibility and inde-
pendence as a trusted source of public health guidance.

To emphasize these issues further, Biesiadecki et al. (2023), highlighted im-
portant recommendations made by members of the 2022 Preparedness Summit
Planning Committee, where representatives from over a dozen federal agencies
and public health organizations came together to discuss the strengths and
weakness of the COVID-19 response. Specifically regarding communication,
members noted challenges including “inconsistent delivery of effective messag-
ing to the public” (Biesiadecki et al., 2023). Suggestions for future improvement
included better coordination of messaging between the local, state, and federal
levels, the importance of “rebuilding community trust,” and searching for addi-
tional funding including to manage the communications-related staffing needs
required by a “24-hour news cycle” (Biesiadecki et al., 2023).

The CDC plans to undergo an overhaul following the conclusions of two re-
ports commissioned earlier in 2022. Focuses of the reorganization include gene-
rating and releasing data more efficiently (“data for action” instead of “data for
publication”), establishing more consistency in public health leadership and
consolidating command structures, and improving communication strategies
with the general public (Centers for Disease Control and Prevention, 2022a; La-
Franiere & Weiland, 2022; Tanne, 2022). These measures, if implemented, seem
poised to advance the leading agency’s effectiveness in providing guidance dur-
ing future public health emergencies.

Specific recommendations include more frequent and rapid release of data,
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while creating a standardized system to indicate the CDC’s level of “confidence”
in the data, as well as its “current level of scientific understanding.” This is
aimed at ensuring that the most recent information is available for decision
making, while not overstating the strength of this information. Additional rec-
ommendations include creating a “standardized policy development process”
that includes developing and sharing multiple options for acting on new data,
inviting commentary from parties inside and outside of the CDC before making
a final policy recommendation. The report also suggests broad use of “Bottom
Line Upfront” summaries for the general public, including in scientific publica-
tions (Centers for Disease Control and Prevention, 2022¢).

The CDC had already begun taking steps to address issues of data availability
and sharing. There remain differing opinions within the CDC about the pru-
dence of releasing data faster, with concerns that this may result in the agency
putting its name to data which turns out to be incomplete or inaccurate, which
could further damage public trust. In addition, difficulties in quickly acquiring
data from the state and local levels, where it is collected and whose systems are
often technologically outdated, have been highlighted by former CDC director
Walensky, who has asked for more congressional funding (Mahr & Banco;
2022). As reforms are discussed and moved to implementation, the hope is that
the agency will be able to provide its crucial functions more effectively the next
time they are urgently and critically in need.

While COVID-19 was a pandemic of a magnitude unseen in over a century,
the CDC’s ongoing efforts to enhance its timely response, optimally leverage
agency resources, and conduct effective crisis risk communication in the context
of political and equity considerations, remain critically relevant throughlines for
its ongoing readiness and response efforts in addressing future pandemics and

other evolving public health emergencies and disaster threats.
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