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ABSTRACT

Many strategies have been applied to increase seasonal influenza vaccination; however, gaps in coverage
remain. We synthesized the evidence on effectiveness of implementation strategies to increase seasonal
influenza vaccination among U.S. adults. Studies performed from February 2010-August 2023 in the
United States, focused on seasonal influenza vaccination, and measuring uptake and coverage were
included. Guidance from Cochrane was followed. Interventions were mapped to Expert
Recommendations for Implementing Change strategies. A total of 1,585 non-duplicate records were
identified, full-text screening was performed for 353 records, and 51 studies met inclusion criteria. Among
these studies, implementation strategies included those that engaged consumers, trained and educated
stakeholders, and supported providers. Considerable heterogeneity was found in the study setting,
populations, design, and methods. Substantial study variation limits the ability to conclude which
strategies are most effective at increasing influenza vaccination uptake and coverage in U.S. adults.
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Introduction clinical and demographic characteristics, contributing to
increased risk of influenza complications among these
populations.*” Among U.S. adults with preexisting high-risk

medical conditions such as pulmonary and cardiovascular

Significance

Seasonal influenza viruses contribute substantial annual mor-

bidity and mortality in the United States." Vaccination is the
primary public health intervention for the prevention of influ-
enza illness, with the U.S. Centers for Disease Control and
Prevention (CDC) Advisory Committee on Immunization
Practices (ACIP) recommending yearly influenza vaccination
for all adults.” Vaccine protection against mild-to-moderate
influenza illness can vary based on match between current
season vaccine composition and circulating virus strains.™*
However, estimates of population-level averted disease burden
due to receipt of a seasonal influenza vaccine underscore con-
sistently meaningful reductions in influenza-associated illness,
medical visits, hospitalizations, and deaths.’

Implementation gap

Despite the evidence on the benefits of vaccination, seasonal
influenza vaccination coverage among U.S. adults remains
lower (44.9% among adults >18 years during the 2023-2024
influenza season) than the U.S. Department of Health and
Human Services’ Healthy People 2030 target of 70% national
coverage.”” Moreover, coverage remains low based on certain

diseases, diabetes, and immunocompromising conditions,
less than half have been found to be vaccinated against seaso-
nal influenza.'™'" Previous analyses have also shown gaps in
influenza vaccination coverage based on race and ethnicity,
including among non-Hispanic Black, American Indian or
Alaska Native, and Hispanic populations.'*™"* Variation in
coverage of influenza vaccines has been found based on preg-
nancy status, income, education, insurance, access to medical
care, housing circumstances, living in rural areas, nativity, and
language spoken.'””?' Additionally, lower influenza vaccina-
tion coverage has also been associated with social determinants
of health, specifically increased social vulnerability including
living in areas associated with lower socioeconomic status and
certain housing conditions.”*”** These gaps suggest the influ-
ence of both individual determinants as well as social determi-
nants of health in coverage of seasonal influenza vaccines.

Evidence gaps

While influenza vaccine coverage gaps are well characterized,
there has been no recent summary of the evidence on the
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effectiveness of implementation strategies to increase seasonal
influenza vaccination, particularly among U.S. populations
with historically low vaccine coverage. Implementation strate-
gies are defined as approaches to increasing the adoption,
implementation, and long-term sustainability of evidence-
based interventions.”® These can include clinical and commu-
nity-facing approaches such as media campaigns, community
outreach, incentives to reduce treatment costs, and healthcare
provider training. Implementation strategies can range from
single to bundled/packaged, multi-component programs that
target numerous barriers and facilitators of uptake of evi-
dence-based interventions.”” However, a core component of
implementation strategies is that they should be tailored to
local, contextual factors to best address barriers and determi-
nants of behavior change that impact successful
implementation.*®

Questions around implementation strategies for seasonal
influenza vaccination include What implementation strategies
have been used in the United States, and in which settings and
populations? What assessments of the evidence supporting
these interventions have been performed? What is the impact
of implementation strategies on increasing influenza
vaccination?

Objectives

A rapid scoping review was performed to synthesize the evi-
dence on effectiveness of implementation strategies aimed at
increasing seasonal influenza vaccination among U.S. adults.
Characterizing these approaches may enable researchers and
implementing organizations to design strategies that increase
seasonal influenza vaccination coverage.

Methods
Approach

A scoping review approach was selected in lieu of a formal
systematic review in anticipation of the heterogeneity of evi-
dence and approaches and to identify critical gaps in the
research around effectiveness of implementation strategies.””~
**Additionally, as the goal of the project was to characterize the
evidence on effectiveness, a scoping review was determined as
appropriate.

Guidance from Arksey and O’Malley (2007) on conducting
scoping reviews was followed, along with recent (February
2024) Cochrane guidance for using rapid scoping review
methods.”> > A protocol for this rapid scoping review was
developed, and all results were reported following the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) checklist for scoping reviews
(Supplementary Table 1).>°

Stage 1: identifying the research question

To clarify the review question, a PICO (population, interven-
tion, comparison, outcomes) framework was used
(Supplementary Table 2).*” Study outcome measures were
designated as both vaccine uptake (i.e., number or proportion

vaccinated during a prespecified time period) and coverage
(i.e., overall proportion vaccinated) to encompass multiple
measures of increases in vaccination. The following research
question was developed: Among adults in the United States,
what is the evidence on the effectiveness of implementation
strategies to increase uptake and coverage of seasonal influenza
vaccines?

Stage 2: identifying relevant studies

In collaboration with a medical librarian (JT), a search was
conducted on February 1, 2024 of multiple biomedical data-
bases: MEDLINE, Embase, PsycInfo, Cochrane Library,
Cumulative Index to Nursing and Allied Health Literature
(CINAHL), and Scopus. A list of search terms
(Supplementary Table 3) was developed by the authors to
specifically capture studies addressing contextual determinants
of low vaccine coverage, specifically those identified by the
Centers for Disease Control and Prevention (CDC) and
Agency for Toxic Substances and Disease Registry (ATSDR)’s
Social Vulnerability Index.’® Additionally, the search used
broad terms to capture implementation strategy concepts.
The search was limited to articles published starting in 2010,
and duplicates were excluded. References were reviewed for
identification of any additional relevant articles. Search results
were compiled in EndNote 20 (London, United Kingdom).

Step 3: study selection - eligibility

The review was limited to full-text research studies published
in peer-reviewed journals in the English language. Articles
were excluded if they were published or conducted using
data from prior to February 24, 2010 to reflect the universal
recommendation of seasonal influenza vaccines for all adults
by ACIP, and to focus on recently implemented strategies.”” If
a study was not conducted in the United States, it was
excluded. Articles not focused on seasonal influenza vaccina-
tion (e.g., influenza A(HIN1) pandemic, vaccination against
non-influenza pathogens) were also excluded. Studies con-
ducted exclusively on non-adult (<18 years) or non-human
populations were excluded. Articles that were not original
research studies (e.g., editorials, commentaries, opinion arti-
cles) were also excluded. Articles were excluded if they did not
use outcomes measuring influenza vaccine uptake or coverage
(e.g., other outcomes including vaccine effectiveness, safety,
cost-effectiveness, increasing willingness/intention to be vac-
cinated, knowledge/perceptions). Finally, studies proposing
but not reporting results of strategies that were implemented
were excluded.

Step 3: study selection - screening

Article screening was conducted using the Covidence
(Melbourne, Australia) platform.”® A three-stage rapid screen-
ing process was followed (Supplementary Figure 1): 1) dual
reviewer title and abstract screening of 40% of all records
produced during the literature search; 2) single reviewer title
and abstract screening of the remaining 60% of records; 3)
single reviewer full-text screening.



Prior to screening, a tool was developed by the primary
researcher (Supplementary Appendix A) following guidance on
best practices for abstract screening.*’ Pilot testing of the screen-
ing tool was performed on 30 randomly selected records.
Calibration of screening and revision of the screening tool was
then performed based on discussion between reviewers.

During the first screening stage, dual and independent title
and abstract screening was performed. While Cochrane rapid
scoping review guidance notes that 20% of records may be
independently dual screened, due to the availability of an
additional second screener, dual screening was increased to
40%.> Two distinct sets, each consisting of 20% of non-dupli-
cate records produced by the literature search, were randomly
sampled using the “sample” command in Stata 18.0 (College
Station, TX). These two sets of studies were imported into
separate projects using the Covidence platform. Two reviewers
(KA, MA) conducted dual, independent title and abstract
screening of one set of studies, while two reviewers (KA, IO)
screened the second set. Reviewer agreement was assessed, and
percent agreement was considered acceptable (~85%) for both
sets. Any disagreement among the two reviewers was resolved
by a third reviewer (PP) prior to full text screening.

In the second screening stage, the primary researcher (KA)
conducted title and abstract screening for the remaining 60%
non-sampled records. Articles that were designated as appro-
priate for inclusion or those for which a clear determination
could not be made moved to full text screening.

A third screening stage was then conducted where the primary
researcher conducted full-text screening of articles determined to
be potentially eligible during title and abstract screening. The nine
eligibility criteria used during title and abstract screening
remained unchanged; however, two additional eligibility criteria
were added for full text screening: 1) whether a strategy to
increase uptake or coverage of seasonal influenza vaccines was
studied and 2) whether the strategy was implemented. These were
added during the full text screening stage to reflect criteria antici-
pated to be ascertained primarily through full-text review. Finally,
a second reviewer screened any articles excluded by the first
reviewer during full-text screening to confirm ineligibility.

Step 4: charting the data

Key variables were extracted by the primary researcher from all
included studies using a structured data recording form
(Supplementary Table 4) developed based on a template
from the Joanna Briggs Institute Manual for Evidence
Synthesis.*' Extracted variables included study authors, pub-
lication year, study geographic setting, study dates, study aims,
study population, implementation setting, implementation
strategy used, study design, methods, comparator group, out-
come measures, and key findings.

Step 5: collating, summarizing, and reporting the results

Extracted data were synthesized into results tables, and a
narrative summary was developed. Study population charac-
teristics — particularly those capturing dimensions of contex-
tual determinants — were summarized if noted within the
article text. Due to significant variation in reporting of details
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on study population demographics, these characteristics were
exclusively narratively described.

Following data extraction, included studies were mapped to
73 unique implementation strategies developed by the Expert
Recommendations for Implementing Change (ERIC), which
used a modified Delphi process with a panel of implementa-
tion science experts to systematically harmonize nomenclature
(Supplementary Table 5).*” Definitions for each implementa-
tion strategy as described by Powell et al. 2015 were used to
map study descriptions of interventions to ERIC implementa-
tion strategies. For example, if the intervention was described
as “delivery of a patient-centered educational pamphlet and
benefit statement on influenza vaccination,” this was classified
as “distribute educational materials” using the ERIC definition
of “distribute educational materials (including guidelines,
manuals, and toolkits) in person, by mail, and/or electroni-
cally.” Notably, many studies included multi-component inter-
ventions, which were classified into multiple ERIC strategies.

Following classification, identified implementation strategies
were then categorized into clusters described by Waltz et al. 2015
reflecting nine core concepts. These concepts include using eva-
luative and iterative strategies, providing interactive assistance,
adapting and tailoring to the context, developing stakeholder inter-
relationships, training and educating stakeholders, supporting clin-
icians (reframed as “supporting providers” to encompass both
medical staff and pharmacists), engaging consumers, utilizing
financial strategies, and changing infrastructure.*> These clusters
were used to narratively summarize study findings.

Study results were summarized to broadly characterize the
state of the evidence on effectiveness of implementation strategies
to increase vaccination. Four discrete results categories were
defined: 1) positive study findings, i.e., those reporting a statisti-
cally significant (as designated by individual studies) effect of the
implementation strategy on increasing vaccination; 2) non-signif-
icant, i.e., no statistically significant effect found; 3) negative, i..,
statistically significant effect of the strategy on decreasing vacci-
nation; and 4) mixed, defined as studies with overall results that
were non-significant or negative but positive results among cer-
tain populations or study cohorts. If no significance test was
performed by a study but an increase in vaccination was reported,
the study was considered to have positive results. The total
number of studies (ranging from 0 to 14) included from each
implementation strategy category were visualized in a heat map.

Results
Search results

The review selection and exclusion process is described in
Figure 1. 1,585 records were eligible for title and abstract
screening, of which 404 (25%) were eligible for full-text screen-
ing. The primary reason for exclusion during full-text screen-
ing was that the study did not focus on uptake or coverage of
vaccines. A total of 51 studies were included in data extraction.

Study characteristics

Studies included in the analysis were published between 2013
and 2023 (Table 1, Table 2). Geographic setting varied, with 11
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Records identified through
database search

Records identified through
other sources

n=1,983 n=8

Records after duplicates
removed
n=1,585

Records excluded during title

Full-text articles assessed for

and abstract screening
n=1,181

Full text articles excluded, n=353
- Published or conducted before February 24, 2010, n=6
- Not United States, n=7

eligibility
n=404
Studies included
n=51
Figure 1. PRISMA diagram.
studies conducted across the United
States*>*446:21,7273.76.77.87.92.93 4 five across multiple U.S.

states (Figure 2).*°>°*7*% Most implementation strategies
(N = 30) were conducted within clinical locations (health
care organizations and ambulatory care settings, such as out-
patient clinics, emergency departments, free clinics, specialty
services), 3:46:48:50.52-54,56-39,61,63-65,67.68.70.72.74-77,79,80.82.83,88,89.91
Most of the studies (N = 41) used experimental designs
(Figure 3), with 23 quasi-experimental approaches
45,48,50,52,53,55,57,58,61-63,65,66,70,71,75,78,82-85,87,90 4 10 o
mized controlled trials or using randomization procedures
(i.e., four cluster randomized trials and one block randomized
trial) 6-59/00,6467-6972-74,77.79-81.8688.8995 A ona all included
studies, 10 used observational designs, with nine cross-sec-
tional studies,*>**#4¢47:4931.5476.91 and one using computa-
tional modeling.”> Most studies (N = 28) used single-
component strategies, $>4446:47:49.:51.54.59.60.64.71-74,76-80,85-93

while 23 were multi-component.
65-70,75,81-84

45,48,50,52,53,55-58,61-63,

Descriptions of study population demographics varied
across included studies. Among non-mutually exclusive
study population characteristics reported, ten studies noted
focusing on increasing influenza vaccination within low-
income populations,**>20->861.63.67.688L88 Njine studies were
implemented among racial and ethnic minority populations,
specifically Hispanic, Non-Hispanic Black, and Non-Hispanic

- Not a full text article in peer-reviewed journal, n=6
- Not seasonal influenza vaccination, n=21

- Not conducted on human adult population, n=9

- Not an original research study, n=5

- Not outcome of uptake or coverage, n=281

- Not an implemented strategy, n=18

. . . 44,47,56,60,62,63,78-80
American Indian and Alaskan Native adults.

Eight studies focused on older aged (265 years) populations.”
43,31,63,67.68869193 Eight studies focused on populations with
specific health conditions.*®%%7%7274778384 Eive studies tar-
geted pregnant women.”” %> Eour studies were among
populations who were uninsured or Medicaid recipients.”
20386180 Three studies were in rural or medically underserved
areas.*>’®®> Finally, two studies aimed to increase influenza
vaccination among persons experiencing homelessness.*>°"'

Implementation strategies

Non-mutually exclusive categories of implementation strate-
gies varied (Figure 4). Among all studies, 22 engaged consu-
mers, 20 trained and educated stakeholders, 18 supported
providers, 6 utilized financial strategies, 4 used evaluative and
iterative strategies, and 4 developed stakeholder interrelation-
ships. Notably, many studies included in the rapid scoping
review were multi-component, bundled interventions encom-
passing multiple categories of implementation strategies. No
studies included in this analysis used implementation strate-
gies designated as providing interactive assistance, changing
infrastructure, and adapting and tailoring to the context.
Results from these studies varied across implementation strat-
egy category, with the highest number of studies with positive



Table 1. Study characteristics.

Total
Characteristic N = 51 studies
Publication year
2013 2 (4%)
2014 4 (8%)
2015 2 (4%)
2016 1(2%)
2017 5 (10%)
2018 8 (16%)
2019 5 (10%)
2020 9 (18%)
2021 5 (10%)
2022 6 (12%)
2023 4 (8%)
2024 0 (0%)
Setting®
United States, nationwide 11 (22%)
Multi-state 5 (10%)
Midwest 6 (12%)
Northeast 12 (24%)
Pacific West 5 (10%)
Rocky Mountain 2 (4%)
Southeast 8 (16%)
Southwest 2 (4%)
Implementation setting®
Clinical 30 (59%)
College campus 1 (2%)
Community 1 (2%)
Online 2 (4%)
Pharmacy 12 (24%)
Workplace 3 (6%)
Other/unclear 6 (12%)
Study design/methods

Computational modeling 1(
Cross-sectional 9 (
Quasi-experimental 23 (45%)
Randomized trials 18 (
Implementation categoryb

Develop stakeholder interrelationships 4
Engage consumers 22
Support providers 18
Train and educate stakeholders 20
Use evaluative and iterative strategies 4
Utilize financial strategies 6
Implementation approach®

Single-component strategy 28 (55%)
Multi-component strategy 23 (45%)
U.S. geographical regions included: Midwest = lllinois, Indiana, lowa, Kansas,

Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota,
Wisconsin; Northeast = Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Jersey, New Hampshire, New York, Pennsylvania, Rhode
Island, Vermont; Pacific West = Alaska, California, Hawaii, Oregon, Washington;
Rocky Mountain = Colorado, Idaho, Montana, Nevada, Utah, Wyoming;
Southeast = Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana,
Mississippi, North Carolina, South Carolina, Tennessee, Virginia, West Virginia;
Southwest = Arizona, New Mexico, Oklahoma, Texas

ENot mutually exclusive

“Single-component strategies were defined as those delivering a single interven-
tion to a study population; multi-component strategies were defined as those
with two or more interventions delivered to the same study population.

study findings found for engaging consumers (Figure 5). No
studies found negative (i.e., decreased vaccination) results.

Implementation strategies — engage consumers

The most frequently used type of implementation strategy
(N = 22) was those that engaged consumers and beneficiaries
to increase demand and uptake of seasonal influenza vaccines.
Many studies examined the use of patient vaccination remin-
ders and educational messages delivered by text and electronic
systems, with varying results. Some studies found significantly
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higher vaccination among those receiving reminders,
49,58,68.72.77.88 with one finding that the addition of postal
mail reminders along with texts and electronic reminders
further increased vaccination.®’ Notably, two studies exclu-
sively using mailed letters also found an increase in influenza
vaccination; however, a third study compared the use of a
personal phone call or standardized mailed letter, with non-
significant findings.®”*>*> Many studies using text or electro-
nic messages also found mixed or non-significant results,”
23398089 ith one finding that while intention to receive a
vaccine increased, actual receipt did not.”* Another study
found that the COVID-19 pandemic contributed substantial
barriers to the success of the intervention, including misinter-
pretation of outreach communications and resource
limitations.”® In terms of populations with historically lower
influenza vaccination rates, two studies noted using electronic
reminders for low-income adults, with one demonstrating
positive results and another showing mixed findings on
increasing vaccination.®””*® Another study focused on a pri-
marily racial and ethnic minority, lower educational status,
and uninsured population, and had non-significant findings.*
Finally, one study focused on motivational mailed letters to
older Medicare recipients, with positive results.”

Three studies examined the use of social media to engage
consumers, with one finding that those who used social media
platforms for health information were more likely to be
vaccinated,** while a second study had non-significant find-
ings on the use of social media micro-influencers on increasing
vaccination rates among Black and Hispanic populations.*’
The third study enhanced an initial intervention with an addi-
tional social media campaign, with positive findings.®®
Newspaper articles on influenza were found by two studies to
increase adult influenza vaccine uptake, notably among older
patients.”*?

Other studies that engaged consumers focused on direct
outreach, with two studies finding that the recommendation
and offer of vaccination by a medical provider increased
vaccination.**”®

Implementation strategies - train and educate
stakeholders

Twenty studies included components that sought to train and
educate seasonal influenza vaccine stakeholders, including
vaccination implementers (i.e., providers, clinicians, pharma-
cists) as well as beneficiaries (e.g., patients, employees). Most
studies that included provider education showed positive
results;>” 701627582 however, some studies had mixed
findings.*>*® Two studies that used a learning collaborative
approach including distributing educational materials to pro-
viders showed mixed results, with some improvement in indi-
vidual health systems but overall non-significant effects.”>*
One study examined pharmacist immunization training
among rural, medically underserved American Indian and
Alaskan Native populations and found an increase in vaccines
administered.”® One study looked at a toolkit developed to
support a standing order program, and found an overall
increase in vaccination, although not among older
(265 years) adults.®?
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Figure 2. Geographic distribution of included studies across U.S. states. For studies conducted nationwide, each state was counted once per study. Specific geographic
locations were unable to be determined for 2 studies (Ciemins et al.>* Ciemins et al.>3).

Multiple studies engaging consumers found positive results
based on patient posters, visual aids, videos, and information
sheets on the benefits of vaccination,*>>*>#61636870.7379 yhjle
others found mixed or non-significant findings.*>*””* In addi-
tion to clinical settings, two studies providing educational hand-
outs to employees also showed increases in vaccination.®>”!
Among studies using visual educational materials, many focused
on vulnerable populations including low-income adults, persons
experiencing homelessness, Medicaid recipients, uninsured,
racial and ethnic minority populations, pregnant women, non-
English speakers, and older patients, with no clear patterns
identified in intervention success,*>7>%7>387361-6375.6879 e
study delivered educational messaging on influenza vaccines
during the consent form administration process for medical
visits, and found higher resulting rates of influenza
vaccination.”’

Implementation strategies - support providers

Studies that included strategies designed to support provi-
ders (N = 18) showed mixed results. Strategies that enabled
providers to have greater access to immunization records
primarily showed mixed®**> or non-significant results.”>*
One study that enabled a bidirectional link between phar-
macy-based electronic platforms and state immunization
records showed an increase in vaccination rates.”® Studies
that involved alerts to providers (including on patient
eligibility for vaccination) also showed positive findings.”
2337616878386 Ope study involving electronic alerts and
weekly e-mails to providers showed an overall reduction in
missed opportunities for influenza vaccination; however,
no improvements were observed among non-Hispanic

Black patients and non-English speakers.*® Another study
examined pre-visit preventative care planning at nurse
practitioner-managed clinics and found higher vaccination
compared to national rates.”’ Three studies that used stra-
tegies to revise professional roles or clinical workflow
found large increases in vaccination rates compared to
prior years or baseline periods.”**>®* Finally, two studies
that used standing order programs for vaccination of
patients also found significant increases in vaccination
rates.”>%?

Implementation strategies - utilize financial strategies

Six studies utilized financial strategies to increase seasonal
influenza vaccination.*»**>7*%%87 Equr studies offered free
vaccinations (two via pharmacy vouchers, one offered within
the workplace, one at a free clinic), with all finding significant
improvements in vaccination.”®*>”*% Another study offered
incentive gifts cards to cancer care center employees and
clinical staff for achieving 95% vaccination, finding this strat-
egy to be less effective than a punitive approach (disciplinary
action).** Finally, one study looked at the use of capitated
payments via Medicare Advantage, finding no significant dif-
ferences in influenza vaccination compared to the previous
year.*

Implementation strategies - evaluative and iterative
strategies

Four studies used evaluative and iterative strategies to promote
uptake of seasonal influenza vaccines.’””*’>% One study
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Figure 3. Included studies and study design.

randomized pharmacies nationwide to receive an electronic
report comparing their performance with peers.”” The study
yielded mixed results, with non-significant findings for addi-
tional doses administered in the intervention versus control
group but a significant increase in additional doses among
historically low-performing pharmacies. Another study imple-
mented tools for quality monitoring of vaccination processes,
including a vaccination screening tool and documentation
form, resulting in an increase in vaccines administered.®
One study used a multicomponent approach that included
quarterly performance reports to primary care clinics, finding
an increase in influenza vaccination rate by almost 7%.”>
Finally, another study included quality monitoring tools in
its bundled intervention package, finding some sustained
improvement in vaccination rate.”
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Block randomized controlled trial

Cluster randomized controlled trial

Randomized controlled trial

Experimental

Quasi-experimental study

Observational

Cross-sectional study

Computational modeling

Implementation strategies - develop stakeholder
interrelationships

Four studies focused on strategies to develop stakeholder
interrelationships.*”*>**% One study used social media
micro-influencers to champion vaccines among a primarily
Black and Hispanic audience, with non-significant results in
improvements to vaccination rates.*” Another study used
community health workers at a college campus to champion
vaccination, finding a significant increase in vaccination
rates among students.® Two studies used learning collabora-
tive approaches to convene expert advisory panels, work
across specialties, and conduct site visits, with some
improvement in individual health systems but overall non-
significant effects.”>>*
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Figure 4. Mapping of studies with implementation strategies and categories from the expert recommendations for implementing change (ERIC).

Discussion vaccines were identified; most frequently, approaches that
engaged consumers (N = 22), trained and educated stakeholders
(N = 20), and supported providers (N = 18). The highest
In this rapid scoping review, multiple types of implementation — geographic representation was among states located in the
strategies to increase uptake and coverage of seasonal influenza  Northeast U.S. region (N = 12). Notably, many states with

Strategies, settings, and study populations
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Figure 5. Categories and results of implementation strategies among included studies. Many studies encompassed multiple intervention categories.

the lowest (<45%) seasonal influenza vaccine coverage nation-
wide (e.g., Louisiana, Mississippi, Idaho, Wyoming) were not
extensively represented by studies identified in this review.®
Details on study population demographics varied widely, with
ten noting focusing on low-income populations, nine focused
on racial and ethnic minority groups, and eight focused on
older aged adults. However, a lack of reporting on geographic
and demographic characteristics across all studies limited the
ability to connect barriers and facilitators to vaccine uptake for
specific populations with effective strategies for improvement.
These findings suggest a potential need for improved tailoring
of implementation strategies to address local barriers and
contextual determinants of influenza vaccination.?®

Study results

Among 51 included studies conducted across various study
populations, 33 had positive, 11 had non-significant, and 7 had
mixed results with respect to increasing influenza vaccination
uptake and coverage. However, several study design and meth-
odological issues limit characterization of the evidence on
effectiveness of implementation strategies on improving influ-
enza vaccination. While most studies included in the review
were experimental, only 35% used randomization procedures,
which may reduce the quality of available evidence and limit
the ability to perform a systematic review and meta-analysis.
Studies also used different outcomes to characterize increase in
seasonal influenza vaccination (e.g., odds of vaccination, vac-
cination rate, number of vaccines administered), making com-
parisons of magnitude of effect challenging. Additionally, not
all studies reported outcomes that included tests for statistical
significance, limiting the ability to fully characterize interven-
tion effect. Furthermore, 23 studies used multi-component,
packaged interventions, which - in absence of appropriately
specified implementation measures - may introduce

methodological challenges to characterizing which approaches
were most successful at increasing vaccination.

Collectively, these challenges limit the ability to compre-
hensively highlight promising approaches to increasing influ-
enza vaccination. This analysis suggests additional research
with robust methods and high-quality study design that exam-
ines both effectiveness and implementation outcomes is
needed.”> To address gaps in vaccination based on demo-
graphic characteristics, researchers should consider prespeci-
fied priority study populations and designing implementation
strategies in alignment with the specific facilitators and bar-
riers to vaccination for these groups. Approaches such as rapid
community assessments could facilitate improved understand-
ing of concerns about vaccination and prioritization of
strategies.”® For studies encompassing broader populations,
subgroup analyses may illuminate differences in results or
contextualize overall mixed study findings. Finally, further
research is needed to explore the impact of the COVID-19
pandemic and the emergence of other respiratory pathogens
on implementation strategies to increase seasonal influenza
vaccination, including pan-respiratory public health messa-
ging, coadministration of vaccines, logistical considerations,
and changes in public attitudes and perceptions of vaccines.

Research in context

Prior reviews synthesizing evidence on effectiveness of strate-
gies to increase influenza vaccination underscore heterogene-
ity in approaches and inconsistent results. Among the limited
formal assessments of the evidence, only one review has facili-
tated development of a Cochrane Clinical Answer for decision-
making on appropriate strategies.”” This 2018 systematic
review of global health studies of interventions to increase
influenza vaccination among older (260 years) patients found
variation among interventions delivered, limiting the ability to
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perform meta-analyses.”® Furthermore, this review noted chal-
lenges of evaluating effectiveness of interventions performed at
a societal level (e.g., large-scale media campaigns, mass media
outreach). However, strategies that increased community
demand for vaccines - including patient outreach via remin-
ders, letters, and education, home visits to administer vaccines,
provision of free vaccines, payments to physicians, and physi-
cian reminders - improved vaccination rates. These results
echo findings of this scoping review from one study showing
successful engagement of older consumers through mailed
motivational letters.”

An earlier (2012) review of interventions to improve influ-
enza vaccination among community-dwelling adults of all ages
found that patient financial incentives, audit-and-feedback
approaches, provider reminders, provider financial incentives,
team restructuring, patient outreach, service site change, clin-
ician education to be modestly effective.”” In particular, this
review highlighted the promise of approaches to allow vaccines
to be administered by nurses and other medical personnel, as
well as patient outreach involving direct contact (e.g., perso-
nalized phone calls). Another review also found substantial
evidence that direct outreach and strategies supporting provi-
ders could improve vaccination among vulnerable (e.g., low
income, racial and ethnic minority, immigrant) groups
globally.'® The current rapid scoping review found non-sig-
nificant results among the three studies using phone calls for
patient outreach, even when calls were personalized.””®”*
However, all studies included in this review that supported
providers by revising professional roles by strategies such as
standing order programs,®>’>® provision of vaccines via
nurses or pharmacists,”**>*>*! and clinical process and work-
flow redesign®"®* had positive results.

Three systematic reviews of strategies to increase influenza
vaccination among pregnant women found that provision of
educational materials (e.g., informational pamphlets, face-to-
face messaging) could be effective.'”’ """ Studies included in
the present review focusing on pregnant women found that
education to pregnant women delivered by staff directly,””
through provision of pamphlets,”” or via text messages®
increased vaccination. However, a narrative review of strate-
gies to increase influenza vaccination specifically among Black
pregnant women notes mixed results from various approaches,
with multi-component interventions including practice-based,
group prenatal care, and culturally competent educational
messages showing the most success.'**

Other reviews produced important considerations on
effective strategies. One systematic review of hospital-
based interventions targeting inpatient influenza vaccine
uptake highlighted the promise of standing order pro-
grams, particularly when included in multi-component
interventions. A rapid review from Australia of strategies
to improve influenza vaccination also found that standing
order approaches were successful.'”® These findings are
supported by three studies identified in the current scoping
review;*>’>%* however, one study noted that an increase in
vaccination based on standing order programs was not
found for older patients.*” A scoping review of strategies
to increase influenza vaccination among patients with
chronic obstructive pulmonary disease also found that

multi-component strategies (patient- and provider-focused)
were the most effective at increasing vaccination.'®®
Finally, in terms of implementation setting, one review
found that pharmacy-based interventions resulted in
higher vaccination when compared to routine care.'”’

Limitations

Several limitations must be considered. First, the rapid
scoping review approach reduced dual title and abstract
screening of articles, potentially increasing risk of bias in
study selection. To address this bias, dual screening was
performed on double (40%) the amount of randomly
sampled records suggested by Cochrane (20%) for rapid
scoping reviews.”> An assessment of percent agreement
was conducted to confirm high agreement prior to continu-
ing single title and abstract screening of the remaining 60%
of records.

Second, a lack of critical appraisal of risk of bias, quality of
evidence, and meta-analysis of study results during the scoping
review process limited the ability to fully characterize the
strength of the evidence supporting an implementation strat-
egy. While results of studies were informally presented, this
analysis should not be used to guide recommendations on
preferred implementation strategies.

Third, certain eligibility criteria may have reduced the
number of studies included that could contribute meaningful
insights on promising approaches. Notably, the decision to
exclude studies not published in English and to restricted to
studies conducted in the United States to reflect uniform
vaccination policies recommending that all adults receive sea-
sonal influenza vaccines may have excluded potential useful
evidence from global health contexts.'”®'*” Additionally,
restricting results to those published in peer-reviewed journals
may have eliminated inclusion of implementation strategies
performed outside of formal research networks. For example,
many implementation strategies to increase influenza vaccina-
tion have been implemented by federal, state, or local agencies
and healthcare systems.''’"''* To achieve higher potential for
identification of eligible studies, six biomedical databases were
searched.

Fourth, substantial heterogeneity in terminology used to
define implementation strategies may have omitted otherwise
eligible studies. While significant efforts have been made to
harmonize terminology within implementation science, much
of the research on increasing seasonal influenza vaccination
may have been conducted outside of this field.”*'"> To capture
a wide array of implementation approaches, a broad list of
search terms was developed in consultation with a medical
librarian. Additionally, commonly used ERIC implementation
strategies and categories were used to classify results in this
scoping review, potentially facilitating future comparisons of
results.

Conclusion

This rapid scoping review provides an overview of the evi-
dence on effectiveness of implementation strategies to increase
seasonal influenza vaccination among U.S. adults. Substantial



variation in implementation approaches, implementation set-
tings, study populations, study designs, and methods limit the
ability to conclude which strategies are most effective at
increasing influenza vaccination, particularly for populations
with historically lower vaccination. Future studies should con-
sider focusing on key populations to align specific individual
and contextual determinants for vaccination with appropriate
implementation strategies.
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