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ince March 2020, the COVID-19
S pandemic has challenged the
established public health infrastructure
and systems in the United States
and spurred innovation to meet the
demands of the pandemic. The pan-
demic traversed phases of building
awareness, securing personal protec-
tive equipment, ramping up of testing
and surveillance, and launching treat-
ment. The vaccination phase was rolled
out beginning in late 2020 in the United
States. We witnessed remarkable and
exciting developments in efforts to slow
and stop the pandemic in the form of
COVID-19 vaccines. Many years of pre-
vious research, including past develop-
ments in MRNA vaccines and knowing
how to sequence severe acute respira-
tory syndrome coronavirus 2 (SARS-
CoV-2), led to the ability to develop and
test vaccines for safety and effective-
ness quickly in response. Distribution
of COVID-19 vaccines was unprece-
dented on a global scale and posed im-
plementation challenges that exceeded
public health preparedness and plan-
ning.! There were several aspects of
COVID-19 vaccination programs that
should promote stronger preparation
for the future.
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McColloch et al. (p. 909) examined
implementation of COVID-19 vaccina-
tions at high-throughput—or mass—
vaccination sites to understand how
these sites implemented federal guid-
ance and captured promising practices
to inform similar sites now and in the
future. The authors evaluated 134 high-
throughput COVID-19 vaccination sites
and community vaccination clinics
across 30 immunization programs in
the United States. The resulting promis-
ing practices centered on six themes:

addressing health equity,
leveraging partnerships,
optimizing site design and flow,
communicating through visual cues,
using quick response codes, and
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prioritizing risk management and
quality control.

These promising practices offer in-
sight into the ways in which our imple-
mentation planning and execution can
be improved in the future. However, we
need more publications, reports, and
sharing of lessons learned to be better
prepared in the future. We also need
to consider the role of vaccines, equity,
and available, rigorous methods to en-
sure we are better prepared.

UNLIKE PREVIOUS
VACCINES

Effective and efficient vaccine imple-
mentation is contingent on supply, de-
livery, storage, and administration in
consideration of the context and condi-
tions of implementation. It was clear
that we would be unable to rely on the
usual health care delivery system for
COVID-19 vaccines in the United States.?
The first two available COVID-19 vaccines
were not the same as seasonal influen-
za, smallpox vaccine, or polio vaccines

of past mass vaccination campaigns. As
one example, the storage requirements
of the two mRNA vaccines initially limited
the settings in which people could access
vaccines and posed implementation
challenges. However, these challenges
were addressed through coordinated
planning between the US Centers for
Disease Control and Prevention (CDQ),
Federal Emergency Management Agency,
and state and local public health depart-
ments and immunization programs.

In addition, the administration require-
ments of COVID-19 vaccinations during
this first phase of rollout fostered novel
partnerships, such as with a fast-food
chain manager in South Carolina®> who
was called in to assist with logistics of a
mass vaccination site, and applications of
Lean principles and tools in Florida to im-
prove efficiency and productivity and ac-
celerate vaccination coverage® through
mass vaccination efforts. The circum-
stances demanded a level of creativity
unlike previous vaccination campaigns.

ENSURING VACCINATION
FOR ALL

Vaccines in cold storage or a refrigerator
do little good if people are unvaccinated.

“Vaccines don't save lives; vaccinations
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save lives™ is a simple, yet powerful, way
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to convey merely having a vaccine—or in
this case vaccines—available does not
equal receipt. The so-called “last mile” of
vaccine development is actual delivery in
the form of vaccinations. According to
the most recent COVID-19 vaccinations
in the US data from the CDC,° 81.4% of
people have been vaccinated with at
least one dose, 69.5% have completed
the primary series, and 17.0% have had
the updated (bivalent) booster dose.
There is great variation by geographic
region and among certain population
groups. What has overwhelmingly been
highlighted in each phase of the pan-
demic and since initial introduction of
the vaccines is the inequitable burden
members of groups and populations
that have been minoritized, marginal-
ized, and underserved have faced in
terms of disease burden (including
death), lack of access to risk mitigation,
and now vaccination.” If we want to un-
derstand these observed differences in
vaccination coverage, we must invest in
understanding factors influencing vacci-
nation and plan accordingly with our
efforts.® Equity must be fundamental to
every action we undertake to ensure
vaccination for all.

APPLYING
IMPLEMENTATION
SCIENCE TO THE LAST MILE

The National Cancer Institute definition
of implementation science is “the study
of methods to promote the adoption
and integration of evidence-based
practices, interventions, and policies
into routine health care and public
health settings to improve the impact
on population health.”” COVID-19 vacci-
nation, an evidence-based intervention,
offered us a highly effective approach
to prevent serious disease, hospitaliza-
tions, and deaths. We know what to do

and what health outcomes we can in-
fluence. However, going from “what” to
outcomes is not linear and is not a path
free of barriers.

We know myriad factors across multi-
ple levels influence how we get from
“what” to health outcomes. We may
know “what” we want to implement,
and we may know the outcome we
want to achieve. It is what lies between
“what” and health outcomes that is less
well understood and studied—and it is
the “how” part of the process or the
strategies we use to get what we know
works into widespread practice. The
“how" is the piece that speaks to imple-
mentation strategies,'® and the syner-
gistic influences of inner and outer
settings in which the “what” may be
implemented. This is where implemen-
tation science comes into play. In this
case, capacity, disinformation, vaccina-
tion hesitancy, and implementation
processes and outcomes, such as
supply of vaccines, funding and other
resources, equity and inclusion, mes-
saging and communication, and access
points factored in to how we were able
to deliver on the last mile.

The COVID-19 pandemic significantly
stressed public health systems around
the world and exposed gaps in health
care for underserved and vulnerable
populations. Public health system pre-
paredness is paramount for protecting
the health of all. This will require inten-
tionality and advanced planning, including
engaging those who have not historically
been a part of the process and employ-
ing ingenuity. Mass vaccination ap-
proaches were highly acceptable’" and
have largely disappeared two years after
introduction in the United States. Imple-
mentation science offers us a rigorous
way to understand and accommodate
key determinants in our implementation
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strategies to yield optimal levels of vacci-
nation for all. We must invest resources
to ensure we have the public health ca-
pacity to convert vaccines to vaccina-
tions rapidly in the future. We can do
this by acting now to improve access to
vaccinations during the booster phase
(and first dose for some) by meeting
people where they are, helping people
make informed decisions, and building
confidence and trust in vaccinations
through effective and trusted messaging.
It is a matter of when, not if, we will face
the next pandemic. It is up to us—as a
global public health community—to facil-
itate and support information sharing
and engage in courageous conversa-
tions about what worked well and what
did not and who was left behind in the
process. AJPH
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