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Abstract

Vaccine development against SARS-CoV-2 has dominated 
the literature during the 2019-21 COVID-19 pandemic, with minimal 
reporting regarding efficacious local implementation of vaccine 
campaigns—despite its critical role in vaccine uptake. This narrative 
review identifies practices to consider for local SARS-CoV-2 and future 
pandemic vaccination campaigns. We searched PubMed and the 
CDC’s Immunization Information Systems database and identified 941 
articles, selecting 18 for review based on local implementation relevance. 
We extracted strategies applicable to state and local SARS-CoV-2 
vaccination efforts. Considerations included: establishing well-defined 
priority groups and partnerships; advanced planning emphasizing 
communication; surveillance and evaluation; flexibility; and overcoming 
cost-related limitations. National guidelines, such as those developed 
by the U.S. Health and Human Services, are necessary but insufficient 
for high coverage rates, as they depend on variable local supply chains 
and community strategies. Local Health Departments should recognize 
prior successful approaches to plan more coordinated, targeted, and 
successful SARS-CoV-2 vaccination.
Background

Early in the 2019-21 COVID-19 pandemic, the rapid 
development of an efficacious, safe vaccine was a primary strategy for 
reducing transmission, disease burden, and mortality. While much focus 
has been placed on the development of vaccine candidates, there has 
been minimal reporting to date regarding expeditious local distribution 
and administration of such a vaccine.

The federal Advisory Committee on Immunization Practices 
(ACIP) established the ACIP COVID-19 Vaccine Workgroup in April 2020. 
The ACIP was charged with developing recommendations for supply 
chain and stock maintenance and protocols for equity in allocation 
and distribution.1 While ACIP guidance on vaccine recommendations is 
critical for targeting who to vaccinate, guidelines alone are insufficient 
as successful vaccine coverage relies heavily on state and local 
infrastructure, coordination, planning, and implementation.2,3 Failures to 
meet vaccination targets often lie at the implementation level (i.e. “the last 
mile”) which calls for an increasing need to focus on the practical steps 
state and local health departments (LHDs) can take to facilitate efficient 
delivery to strategically targeted groups. 

The 2009 H1N1 pandemic illustrated how high variability in 
vaccination coverage from state to state can occur despite clear guidelines 
and centralized strategy.4 The federal government was the sole H1N1 
vaccine purchaser and distributor to states.5 While delegating vaccine 
administration to the states with knowledge of their assets and barriers 
to mass vaccinations theoretically results in a more fair and coordinated 
approach through local control, it is highly dependent on existing labor-
intensive and robust state, local, and tribal supply chains and infrastructure 
and strategies for vaccine distribution and administration. Thus, one 
would expect vaccination coverage to vary considerably by state, which 
is what occurred in the H1N1 pandemic6 and occurred in the early SARS-
CoV-2 vaccination campaign.7 

Achieving sufficient vaccination coverage to reach herd 

immunity (estimated to be at least 55-82%)8 is further encumbered by 
vaccine reticence: national surveys show that 10-27% of US adults—and 
up to 44% of Black Americans—would not get a SARS-CoV-2 vaccine, if 
such a vaccine were available, due to concerns of vaccine safety, mistrust, 
and misperceptions about immunity.8-10 A unique barrier to SARS-CoV-2 
vaccine uptake may be the significant misinformation and disinformation 
campaigns regarding the COVID-19 pandemic circulating in news and 
social media.11,12 

Efforts have begun to document the complex landscape of 
vaccine delivery and the vast array of implementation practices.13 This 
is supplemented by recent attempts to identify best practices from past 
mass vaccination efforts,14 together highlighting the critical need for an 
evidence base that local and state health departments can source from. 
This work adds to recently published articles which identify a growing 
need to prepare for rapid implementation of mass pandemic vaccination 
campaigns by presenting such documented strategies.1,9,13,14 
Methods

We compiled literature related to the 2009 Influenza A Virus, 
H1N1, as this campaign was the largest emergency mass vaccination 
attempt in U.S. history prior to the 2019-21 COVID-19 pandemic. We 
searched English language articles in the National Library of Medicine’s 
PubMed MESH database on 14 July 2020 without date restrictions.  
The following Medical Subject Heading (MeSH) terms resulted in 170 
articles: “Immunization Programs/methods”[MeSH] OR “Immunization 
Programs/organization and administration”[MeSH] OR “Immunization 
Programs/standards”[MeSH] OR “Immunization Programs/statistics 
and numerical data”[MeSH] OR “Immunization Programs/supply and 
distribution”[MeSH] AND “Influenza A Virus, H1N1 Subtype”[MeSH]. Of 
these, we included two articles that were relevant for improving state and 
local vaccine distribution and excluded 168 articles based on title and 
abstract that analyzed basic science related to influenza vaccines, basic 
data about regional incidence rates, as well as commentary pieces and 
other analyses unrelated to vaccine distribution.15,16 The search was rerun 
on 08 March 2021 and returned 172 results. The additional two results 
were screened and one was selected for inclusion.17 We then broadened 
our search to consider other routine, mass vaccination programs (such 
as seasonal influenza) which identified 4 additional articles published 
between 2009-2019 pertaining to vaccination implementation strategies 
or features.2,18-20 We further identified 769 publications from the Center 
for Disease Control and Prevention (CDC) Immunization Information 
Systems database21 and, screening by title for those related to vaccine 
delivery and implementation, selected 11 articles for review.22-31 We 
extracted recurring artifacts from 18 articles and attempted to synthesize 
these into common themes.
Results
WELL-DEFINED PRIORITY GROUPS

A systematic review of studies describing H1N1, seasonal 
influenza, DPT3, and other U.S. immunization campaigns reported 
that early identification of priority groups was a common feature of the 
most successful campaigns.20 Priority groups routinely included those 
at increased risk of morbidity and mortality due to age or comorbid 
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conditions, as well as those with poor access to health care or significant 
vaccine reticence. Successful outreach activities targeting priority groups 
included personalized communication and maximizing ease of access 
to vaccines. A qualitative study by a LHD found that vaccination clinics 
during the H1N1 pandemic were most successful when they clearly 
defined high priority groups prior to implementing strategic plans or 
mobilizing clinic resources.15 
ADVANCED PLANNING

Advanced planning of vaccination campaigns is a prerequisite 
for optimizing vaccine delivery. In addition to defining priority groups, 
effective vaccination strategies included establishing convenient 
locations and schedules and intentional planning for hard-to-reach 
communities (e.g. using well-known local facilities).20 Effective advanced 
planning included reliable supply chain management of vaccines to 
prevent shortages20 and prevent misallocated supply (e.g. sending bulk 
vaccine orders to rural providers and causing wastage).16 Planning for 
and obtaining resources for sufficient staffing, supplies, and related 
resources occurred among the more high-performing public vaccination 
clinics during the H1N1 pandemic.15 Recruiting health care providers 
and having standard operating procedures and standing vaccination 
orders for clinical staff to perform vaccinations were also useful strategies 
for increasing vaccinations.19  In addition to funding, several additional 
barriers to success were identified, including delays in staff hiring and 
high staff turnover, lack of on-site vaccine storage space, and lower-
than-expected vaccine acceptance as barriers to acceptable vaccination 
rates.27 
COLLABORATIVE PARTNERSHIPS

Early collaboration with community partners and stakeholders 
was also effective in enhancing vaccination rates. A review conducted 
by Singh et al. found that high performing LHDs engaged stakeholders 
(such as high-priority patients and related community organizations) in 
shared planning to produce effective vaccination campaigns.20 Public-
private partnerships were leveraged to provide vaccines at popular 
contact points for the target populations, such as a local department 
store. Other effective approaches included: implementing multimodal 
communication strategies (e.g. TV, radio, billboards, flyers), holding 
vaccine clinics at familiar buildings (shelters, community centers), and 
adjusting vaccine clinic hours to accommodate working patients and 
families.20 A recent study invoked a partnership with a private insurance 
provider to predict vaccine supply needs and identify active SARS-CoV-2 
vaccinator capacity in a Texas county.17 Additionally, LHDs with existing 
community partners reported fewer challenges getting stakeholders to 
agree on priorities and had more streamlined clinic planning processes 
during the H1N1 pandemic.15 LHDs also reported useful partnerships 
with professional schools that supplied volunteers following the rapid 
introduction of “just-in-time” training into their curricula.15 Interestingly, 
64% of 61 immunization program managers surveyed by Seib et al. after 
the H1N1 pandemic felt that their relationships with local partners were 
strengthened by their shared planning and implementation experiences.16 
COMMUNICATION

The application of effective communication strategies and 
feedback loops was frequently implicated in successful implementation of 
vaccination campaigns at national, state, and local levels. With respect to 
influenza vaccination rates, political and policy commitment to practical 
measures (such as communication and reimbursement) through direct 
connections with patients was important for reaching national vaccine 
uptake goals.2,3 Extensive advertisement and public informational 
campaigns are also an effective strategy to increase vaccination uptake, 
although it is difficult to objectively measure their impact.18 In positive 
deviance studies, tenacious communication was a widely shared 
characteristic of high-performing LHDs. Some high performers employed 
prompted messages, default communication, or motivational interviewing 
to overcome patient resistance and encourage uptake.20 Many successful 
LHDs during the H1N1 pandemic utilized call centers early to provide 
information about the pandemic and the availability and effectiveness 
of the H1N1 vaccine. A few LHDs further designed public information 

strategies using social media such as Facebook and Twitter to disseminate 
health and logistical information to the public.15 Recent suggestions 
emphasize the increased importance of social media as a leveraged asset 
for low cost and powerful public health messaging.32 The most effective 
campaigns employed a variety of media to disseminate information and 
improve immunization efforts.20 For instance, one study found that an 
intervention using Human Papillomavirus (HPV) fact sheets, a parent 
education website, pictures of diseases caused by HPV, a decision aid for 
HPV vaccination, and communication training for health care providers 
improved vaccination rates by up to 11%.29 Similarly, one group increased 
year-over-year vaccination rates by 33% by implementing face-to-face 
and telephonic communication training in motivational interviewing for 
pharmacy staff in a supermarket chain pharmacy.33 To be most effective, 
message content should be deliberate and tailored to specific target 
groups. Messengers should be diverse and include members of the target 
population to build trust and increase vaccine acceptance.15,20 Enhancing 
communication amongst staff, stakeholders, and partners through 
established feedback loops, frequent team-oriented meetings, and team 
huddles are also reported with high-performing LHDs.20

The use of Centralized-Reminder/Recall (C-R/R) was 
an effective evidence-based practice for improving immunization 
coverage.19,34 Common modalities include postcards/letters, auto-dialer 
telephone calls, emails, and text messages.23 Although evidence-based 
and common practice, C-R/R initiatives were difficult to evaluate and 
separate from other co-interventions, and results were somewhat 
mixed.22,23,26 Most studies suggested that the telephone may be the least 
effective modality; however, it may be made more effective as an opt-in 
service or as supplement to other modalities.26 Another study concluded 
that person-locator services in addition to Immunization Information 
Systems (IIS) provided more accurate contact data, which may improve 
C-R/R efficacy and reduce cost.25 
SURVEILLANCE

Effective monitoring and surveillance strategies were shown to 
facilitate rapid identification of “hot-spots” (higher prevalence of disease, 
gaps in coverage, vaccine refusers, resistance, or barriers to access) to 
better target additional resources and messaging,20 especially toward 
vulnerable and high-risk populations.18 Use of Geographic Information 
Systems (tools that measure incidence data by geographical distribution) 
have shown promising results in identifying high-risk target populations 
to target vaccine messaging, delivery, and supply to areas in proportion 
to the population in need.29 Another study demonstrated that a variety 
of data sources could be linked to improve vaccination rates among 
adolescents through the geographic distribution of known risk factors 
such as demographics (e.g. age, household size), low household income, 
lack of health insurance, non-adherence to other vaccination guidelines, 
lack of healthcare access, and visiting providers who do not regularly 
document vaccinations into immunization registries.30

Fragmented immunization records and low surveillance of 
community coverage have been reported as significant barriers to 
vaccine uptake.31 A number of studies reported that routine and complete 
entry of vaccination data into a local IIS was a key strategy for improved 
community vaccination rates by identifying places and populations 
where vaccine uptake was suboptimal.19 Other studies reported IIS were 
useful for supplying data to other effective approaches, such as C-R/R 
initiatives.23,24 
PROGRAMMATIC FLEXIBILITY

Amongst high performing LHDs during the H1N1 pandemic, 
flexibility was important for successful vaccination campaigns.15 Quickly 
adapting existing plans for vaccination sites, staffing, and decision-making 
to local exigencies was necessary to accommodate the changing needs 
of target populations. When presented with a theoretical future pandemic 
following the H1N1 pandemic, the most frequently cited improvement 
immunization program managers recommended was tailoring their 
program to the specific pandemic event as it unfolded (i.e. considering 
evolving virulence, vaccine production rates, and public demand for 
vaccination).16
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COST COMPONENT
Steps to lower out-of-pocket costs, maintain quick 

reimbursement procedures, and apply financial incentives were reported 
to enhance vaccination programs’ success. One study of annual 
influenza vaccination rates for 201 WHO Member States from 2004-15 
demonstrated that stronger political commitments to influenza control 
and more comprehensive low-cost vaccination policies were directly 
correlated with greater vaccine coverage.2 Effective policies included a 
robust reimbursement system—alongside clear recommendations and 
wide-spread communication activities.2,3 Another study of Hepatitis B 
vaccinations in high-risk populations found that reducing out-of-pocket 
costs was a common and effective implementation strategy for local 
vaccination sites achieving broad coverage.19 As expected, a review 
conducted in Europe reported that providing free vaccines greatly 
increased vaccination rates.18 Interestingly, they also noted that financial 
incentives for general practitioners were effective in increasing vaccine 
uptake.18 Financial incentives can be targeted to providers (to incentivize 
greater administration) or to patients (to incentivize compliance). 
However, application of financial incentives could undermine on-going 
public campaigns aimed to muster excitement as payments may imply an 
action is undesirable.35 
Recommendations

While there is no one-size fits-all approach for a successful 
vaccination campaign, there are general characteristics that are common 
to successful ones. Table 1 presents key artifacts from the literature and 
related recommendations.  
Discussion

The COVID-19 pandemic presented states with a crisis 
of unprecedented size, complexity, and urgency. The U.S. federal 
government’s Operation Warp Speed resulted in the development 
and approval of two SARS-CoV-2 vaccines in less than a year.36 State 
and county health departments were charged with rapidly developing 
approaches to vaccinating more than 300 million Americans, many 
of whom were reticent to be vaccinated.36 LHDs had to therefore rely 
heavily on lessons learned during previous vaccination campaigns,  
locally available expertise, published literature, and organizational 
heuristics to develop local strategies for mass vaccination.

Advanced planning early in a pandemic is the most important 
factor in efficient and effective vaccination campaigns. The development 
of national guidelines are critical for establishing a general base upon 
which LHDs can build local strategies. However, developing national 
guidelines relies on outcomes data of ongoing vaccination programs; 
a reality which may complicate guideline-driven advanced planning 
by LHDs in rapidly changing landscapes, as with the SARS-CoV-2 
pandemic.37 Therefore, active data capture and analysis with rapid-cycle 
response and implementation is key. This is especially important where 
education, poverty, and minority statuses are found to be associated with 

poor outcomes of COVID-19. Identifying these 
high-risk populations and carefully applying 
ethical principles with cultural competence 
becomes supremely important in prioritization 
schema at all levels. Such frameworks have 
been proposed by ACIP and others.38 

As guidelines emerged and 
recommendations were made from early 
pandemic outcomes data, flexibility became 
paramount in LHD response. Indeed, Klaiman et 
al. found that flexibility was a key differentiating 
factor for the highest-performing LHDs.15 
The ability to establish off-site testing and 
vaccination clinics were essential features for 
effective campaigns. That said, variability in 
funding, staffing, capabilities, and approaches 
result in varying success of such campaigns. At 
all levels, health departments must be agile and 
ready to respond to daily-changing situations. 
Such flexibility requires constant monitoring 
and reevaluation of current practices as well 
as rapid communication with upstream and 
downstream stakeholders, with a commitment 
to making fundamental changes in approaches 
if necessary. 

Engaging local partners, both during 
and between pandemics, can provide LHDs 
with avenues to deliver testing or vaccination in 
more trusted and convenient ways. Partnerships 
with professional schools can provide a flexible 
workforce, and need not be coordinated at the 
state level alone.20

Surveillance, data analysis, and 
reporting of vaccine community uptake and 
community coverage gaps are particularly 
important yet often insufficient. Creating easily 
accessible and user-friendly IIS is necessary 
to empower regular, “real-time” evaluations of 
programs, delivery, and the rapid identification 
of coverage gaps caused by vaccine refusers, 
resistance, or barriers to access. 

 

STRATEGY RECOMMENDATION 

Maintain Flexibility 
Daily monitoring and procedural adjustments 
according to the situation allow for rapid mobilization 
and effective use of short-term opportunities. 

Steps to establish regular update/adjustment meetings with 
staff and key stakeholders may improve adaptive response. 

Cross-trained staff (managerial and clinical) can allow 
for dynamic and rapid reassignment. 

Steps to hire and train staff in clinical pandemic response in 
addition to health department programmatic tasks may 
improve rapidity of response and facilitate local relationships. 

Establish Strategic Partnerships 

Strategic partnerships can be leveraged to supply 
staffing needs. 

Collaborations with professional schools may allow for 
commensal benefit for obtaining volunteer workforce and 
student professional training. 

Strategic partnerships can allow for improved reach, 
particularly for vulnerable communities. 

Steps to partner with organizations (like fire departments, 
community centers, shelters) can increase access and cultural 
sensitivity of vaccine operations. 

Enhance Surveillance 

More complete data gathering can improve efficiency 
and coverage of vaccine on both state and local 
levels. 

Steps to expand IIS usage and establish data feedback loops 
may increase responsiveness and efficiency. 

Local, hard-to-reach communities seem to be best 
accessed by an intimate, trusted understanding of 
these groups. 

Steps to increase the diversity and community experience of 
vaccine planners may improve equitable coverage and access. 

Improve Communication 

Regular communication and collaboration with 
stakeholders are essential. 

Steps to establish formal communication, team meetings, and 
strategy may prove useful for both state and LHDs. 

Low-cost tools like Centralized-Reminder/Recall 
systems may be supportive. 

Steps to implement communication tools with the public may 
improve vaccine uptake. 

Cost and workforce capacity may limit ability for 
LHDs to implement communication strategies. 

Steps to achieve communication synergies may improve 
vaccine campaigns (such as state-run television 
advertisements and LHDs focusing on lower-cost strategies). 

Lower Costs 

Out-of-pocket costs for the SARS-CoV-2 vaccine will 
likely not be applicable. 

Steps to further incentivize target populations may include 
financial incentives, but these may imply being vaccinated is 
not desirable. 

Costs are often a significant barrier for LHDs to 
operate successful vaccination campaigns. 

Steps to engage in resource-sharing or expanding state-wide 
financial support may allow certain LHDs to greatly improve 
vaccination efforts. 

Table 1: Recommendations for SARS-CoV-2 vaccine planners extracted from literature-derived 
strategies.
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Establishing clear, multimodal, bidirectional, and targeted 
communication is critical to effective vaccination campaigns at both 
state and local levels. Reciprocally, communication from local to federal 
levels with new outcomes data will likely influence living guidelines in the 
evolving pandemic landscape.37 Communication channels among LHDs, 
health care providers, and community partners should be established 
early and accessed frequently. Additional communication training at 
contact points during pandemics may be effective, with foci on prompted 
messages (e.g. providers asking about vaccinations during every patient 
visit, regardless of reason), default language (i.e. “I see you are due for 
the flu shot—when is a good time to schedule the appointment?”), and 
technical strategies (e.g. Motivational Interviewing).20 

The use of C-R/R systems is an evidence-based best practice 
for improving immunization coverage despite difficulty in isolating 
the impact of such programs. Effective C-R/R strategies appear to be 
multimodal (postcards, telephonic auto-dialers, text messaging), are “opt-
in,” and have accurate contact information. This is particularly relevant for 
populations with high address turnover. 
 Fortunately, SARS-CoV-2 vaccines are offered at no-cost to 
patients, so a reimbursement system or voucher program is irrelevant. 
Nonetheless, cost considerations and financial incentives will be 
important for future pandemic responses particularly for high-risk, harder-
to-reach groups, targeting both patients and their healthcare providers. 
Operational costs also must be considered for factors such as adequate 
staffing, vaccine cold storage, and data gathering. Indeed, creative use of 
volunteers, especially health profession students, can offer critical relief 
from strained budgetary limitations or maintaining agile paid personnel.

This review has limitations. The pool of primary literature aimed 
at implementation of mass vaccination remains limited. While the narrative 
format yielded a diverse set of articles, later systematic methodology may 
strengthen these considerations.
Conclusions

Our literature review describes the evidence-base for strategic 
decision-making for vaccination strategies in the 2019-21 COVID-19 
pandemic. Approaches should include well-defined priority groups, 
advanced planning, collaborative partnerships, enhanced multimodal 
communication, rapid and complete data capture and analysis, flexibility 
and navigating cost-related barriers. Continued attempts to document 
how LHDs respond to pandemic vaccination are critical to inform national, 
state, and local plans for managing future pandemics.
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