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A B S T R A C T

Background: There are several identified barriers to immunisation delivery and uptake in adults, including
governance issues, provider limitations, and patient access. While primary care settings have traditionally been
responsible for vaccine delivery, there is a growing need to look to other settings to expand the equitable uptake
of vaccinations in adults.
Objectives: This scoping review aims to identify and explore the role of non-primary care settings in delivering
adult vaccinations, operational barriers and facilitators to immunisation delivery in these settings, and in-
terventions delivered to improve uptake.
Methods: This scoping review was conducted following the Joanna Briggs Institute (JBI) guidance for scoping
reviews and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR). Peer-reviewed studies published from 01/01/2010 to 31/12/2022 that focused on the
delivery of influenza, COVID-19, pneumococcal and herpes zoster vaccines in adult populations outside of pri-
mary care settings were included. Studies were also included if they explored barriers and facilitators to delivery,
and interventions to improve uptake.
Results: 75 studies were identified for inclusion. Most were quasi-experimental studies, and 58/75 were from the
US. Studies were most frequently conducted in in-patient settings, outpatient clinics, nursing homes, and
workplaces. Operational planning and logistics, and provider-level issues, such as poor documentation and
workflow interruption were commonly identified barriers to delivery. Government funding, continuity of care,
and patient convenience were frequently reported facilitators. Interventions shown to improve uptake were
operational planning and clinical improvement systems (Plan-Do-Study-Act [PDSA] cycles), provider education
and reminders, on-site vaccination, patient education, and financial incentives.
Conclusions: Mapping of the evidence indicates that adult immunisation delivery may be achievable across ter-
tiary and secondary care settings, as well as non-clinical settings, such as workplaces. There are several identified
barriers to delivery, predominantly at the provider-level in tertiary-care settings. Intervention such as opera-
tional planning, clinical reminders, and on-site vaccination, may facilitate uptake.

1. Introduction

The World Health Organisation (WHO) and U.S. Center for Disease
Control and Prevention (CDC) provide guidelines for routine immuni-
sationof adults against diseases such as COVID-19, influenza, pneumo-
coccal, and herpes zoster [1,2]. Recommendations for adult
immunisation are given according to age and risk factors and have been
adapted by most countries [1,2]. For healthy adults, the CDC recom-
mends influenza and COVID-19 vaccinations seasonally, and herpes

zoster and pneumococcal vaccination series for adults aged 50- and 65-
years of age or older respectively [1]. Yet, despite these recommenda-
tions and the availability of vaccines in most countries, global adult
immunisation coverage continues to fall short [3,4].

While 194 countries reported adult immunisation programs to WHO
in 2018, policies, implementation and uptake varied [3]. Between 2018
and 2022 rates of immunisation against influenza of adults older than
65 years ranged from 86 % to as low as 6 % among reporting countries
[4]. Among people with chronic disease, influenza vaccination coverage
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in most countries is shown to be lower than 42 % [5]. There is likely to
be significant under-reporting of global adult immunisation rates,
compared to childhood vaccinations, due to the lack of immunisation
information systems for adults [3]. Adult, like childhood vaccinations,
are predominantly delivered through primary care and several barriers
to the uptake and maintenance of adult immunisation include lack of
knowledge of recommended vaccines, lack of provider recommendation
for vaccination, poor access to health care, cost, and racial and ethnic
disparities [6]. Furthermore, there are several operational challenges to
the delivery of immunisation programs, such as supply consistency, cold
chain logistics, cost of program delivery, stock control, ensuring
appropriate clinical infrastructure equipped for safe vaccine practices,
and minimising wasted doses of multidose vial vaccines [7,8].

Given the ongoing challenges with vaccine coverage among adults,
there is growing evidence for the need to look beyond primary care
settings such as general practice and community pharmacy to expand
access and equitable uptake of vaccinations in adult populations [6]. A
2019 review by Bach et.al, addressing barriers to adult immunisation,
highlighted the potential benefits of utilising non-primary care vacci-
nation settings, such as workplaces and drive-through clinics, in
improving adult access to vaccines [6]. Their review noted that outside
of physicians’ offices, the workplace was a common site for adult
vaccination, with studies reporting up to one-third of 18- to 49-year-old
patients received their influenza vaccine at work [6]. While there are
existing reviews exploring the delivery of adult vaccinations in specific
non-traditional settings, such as hospitals [9], or in improving the up-
take of certain vaccines such as the influenza [10], there remains a lack
of evidence synthesis of adult vaccination outside of primary care set-
tings as a whole. As the number of adulthood immunisation programs
and studies in non-primary care settings continue to grow there is a need
to map the available evidence, which can be rapidly achieved via a
scoping review.

The objectives of this scoping review are to:

1. Identify and explore the roles of non-primary care settings in the
delivery of adult immunisation programs, mapping the available
evidence according to setting type

2. Map the evidence identifying operational barriers and facilitators to
immunisation delivery in these settings, and

3. Scope existing research on interventions delivered in this context to
improve vaccine uptake, and map the evidence according to inter-
vention type

2. Methods

This scoping review was conducted in accordance with the Joanna
Briggs Institute (JBI) guidance for scoping reviews [11], and the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) checklist [12]. The
completed checklist for this scoping review is included in the supple-
mentary data as Supplemental Table 1. A protocol for this scoping re-
view (Supplement 2) was not pre-registered.

2.1. Eligibility criteria

The eligibility criteria for this scoping review are summarised in
Supplemental Table 3.

2.2. Population

Studies involving adults over 18 years were included in the review.
Those primarily reporting on children and adolescents under 18 years
were excluded. Due to additional immunisation requirements, studies
focusing on pregnant women and healthcare workers receiving vacci-
nation for occupational risk were additionally excluded.

2.3. Context

Although definitions of primary, secondary and tertiary care settings
can vary between countries, the current Australian healthcare system
model was followed for this review [13]. Primary care settings were
defined as general practice clinics, community health centres and
community pharmacies; secondary care settings as specialist clinics,
outpatient clinics, nursing homes and long-term care facilities; and
tertiary care as hospital settings, including emergency departments and
day surgery clinics [13]. Studies in non-primary care settings were
included in the review and those in primary care settings excluded.
Studies in non-clinical settings such as workplaces, homeless shelters,
and polling booths were also included. Special immunisation programs
undertaken for humanitarian purposes were considered outside of scope
of this study.

2.4. Concepts

Three concepts were investigated in this scoping review:
1. Vaccine delivery.
Studies reporting on the delivery of influenza, COVID-19, pneumo-

coccal and herpes zoster vaccinations outside of primary care settings
were included in the review. These vaccines were selected for inclusion
as they are recommended as part of routine adult vaccination programs
for older and immunocompromised adults. Studies with a focus on other
vaccines were excluded.

2. Barriers and facilitators.
Studies investigating system and operational barriers and facilitators

to adult immunisation delivery outside of primary care settings were
included. Operational barriers were defined as organisational, logistical,
financial, and physical barriers to immunisation delivery, or as other-
wise identified by the literature search. Barriers and facilitators at fa-
cility, provider, and patient levels were included. Studies focusing on
provider and patient attitudes and perceptions towards immunisation
delivery outside of primary care settings were excluded from this
scoping review, due to a significant stand-alone body of evidence on the
topic, which the authors felt was more appropriate to explore in a second
scoping review. Furthermore, data on individual patient characteristics,
such as race, age, and medical status, were not extracted.

3. Interventions.
Studies reporting interventions to increase adult immunisation up-

take in non-primary care settings were included. Interventions were
defined as implementation strategies, governance, financial, and de-
livery arrangements in accordance with Cochrane Effective Practice and
Organisation of Care (EPOC) taxonomy [14]. Interventions delivered at
facility, provider, and patient levels were included in the review.

2.5. Study characteristics

Published, peer-reviewed primary studies were included in this
scoping review, including randomised control trials, non-randomised
trials, observational studies (cohort studies, cross-sectional studies),
quasi-experimental studies (quality improvement projects, uncontrolled
pre- and post- test designs, experimental designs), chart reviews, case
studies, and modelling studies. Review articles, editorials, opinion
pieces, non-full text articles (abstracts, conference posters) and grey
literature were excluded.

Studies published in English from 1/1/2010 to 31/12/2022 were
included.

2.5.1. Information sources and search strategy
Systematic searches of PubMed (MEDLINE), Embase (Ovid), CINAHL

(EBSCO), ProQuest, Web of Science (Scopus), and Cochrane Central
Register of Controlled Trials (CENTRAL) were conducted from August to
September 2023. The primary search was completed by EL and was
peer-reviewed by a librarian, HJ. The primary search was supplemented
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by hand searching, scanning the reference list of retrieved articles, and a
secondary search by a librarian, CD. Supplemental Table 4 maps the
keywords and subject headings used according to the PCC criteria of this
scoping review, presented in PubMed format. The full search strategy for
each database is further provided in Supplemental Table 5.

2.5.2. Selection of sources of evidence
EL was primarily responsible for screening the titles and abstracts of

studies identified through the database search, with clarification and
oversight provided by HS. The web-based software Rayyan (htt
ps://www.rayyan.ai/) was used to screen articles according to the
eligibility criteria. Discrepancies were resolved at regular meetings be-
tween EL and HS. The full text of potentially included articles was
assessed by EL and reasons for exclusion documented (Fig. 1).

2.5.3. Data extraction and charting
EL extracted the data for the included articles according to the data

extraction chart and accompanying guidance form in Supplemental
Table 6, with review provided by HS.

2.5.4. Data synthesis
After data extraction, each study was assigned tags according to

setting, vaccination type, barriers, facilitators, and intervention type.
Interventions were further categorised as successful or unsuccessful,
according to study results. Statistical significance was noted. In-
terventions, barriers, and facilitators were organised depending on their
relevance level (facility, provider, or patient), and the settings in which
they were reported (tertiary care, secondary care, other setting). This
iterative process was continually adapted as information was extracted
from included articles.

3. Results

The database search results are shown in Fig. 1. 9170 studies were
retrieved from the primary database search, and 964 studies were
retrieved from supplementary searching (hand search, reference list
scanning, secondary librarian search). 1370 duplicate records were
removed before screening. The title and abstract of 8764 studies were
screened, and 8487 studies were excluded in accordance with the pre-
defined eligibility criteria. 277 studies were sought for full text
retrieval and reviewed for eligibility. Of these, a further 202 studies
were excluded. Reasons for exclusion included the study focus being
outside of scope of research question (such as focus on immunogenicity
of vaccine, or comparing different vaccine types, n = 74), not full text
paper (conference poster or abstract, n = 63), opinion or commentary
piece (n = 10), study or trial incomplete (n = 10), vaccination setting
unclear (n = 9), primary focus on vaccination of health-care workers (n
= 9) or paediatric and adolescent vaccination (n = 8), outside of in-
clusion period (n = 6), primary care setting (n = 4), include pregnant
women (n = 3), review article (n = 3), wrong vaccine of focus (n = 2),
and foreign language (n = 1). 75 studies were eligible for final inclusion
in the review. Supplemental Table 7 lists the articles included after full
text assessment, including study characteristics, relevance to review,
and findings.

3.1. Study characteristics

The characteristics of the included studies are summarised by fre-
quency in Supplemental Table 8. Of the 75 studies, 29 were quasi-
experimental studies [15–43], 13 were retrospective cohort studies
[44–56], nine were prospective cohort studies [57–65], five were
retrospective chart reviews [66–70], five were cross-sectional studies
[71–75], four were cost-modelling studies [76–79], four were experi-
ence reports [80–83], two were randomised control trials [84,85], and
there was one of each longitudinal cohort study [86], case study [87],
retrospective observational study [88], and prospective observational
trial [89].

58 studies were published in the United States [15–18,
20–31,33–39,41,43–52,54,56,57,59,62,63,66,67,69,71,
72,74–77,79,80,82–85,87–89], there were two studies published in
each the United Kingdom [40,65], Canada [55,70], Singapore [19,58],
and France [61,73], and one study published in each Italy [64], India
[53], Mexico [86], Turkey [42], Belgium [78], Japan [60], Brazil [81],
and Australia [68]. There was one study published across multiple
countries [32].

The primary focus of 44 studies was interventions to increase
immunisation uptake [15–30,32–39,42–44,47,52,53,56–59,61,62,66,
72,75,84–89], nine described the delivery of programs
[54,55,67,68,70,71,80,82,83], nine assessed or described barriers and
facilitators to delivery [46,48–51,60,63,73,74], six covered both pro-
gram delivery and interventions [31,40,41,45,65], four were feasibility
studies [76–79], two assessed delivery and barriers and facilitators
together [69,81], and one assessed intervention and feasibility (cost
analysis) simultaneously [64]. Table 1 summarises settings of vaccine
delivery and study vaccination program by frequency.

3.2. Barriers and facilitators to delivery

Reported barriers and facilitators to adult vaccination delivery
outside of primary care settings are shown in Table 2, and are identified
at the level of facility, provider, and patient. Barriers and facilitators are
further classified according to the setting in which they were reported.
Although assessment of barriers and facilitators was the primary focus of
only nine studies in the review [46,48–51,60,63,73,74], they were
frequently reported on in other studies (such as intervention studies),
and these findings were extracted and included in results analysis. In
some studies, barriers and facilitators were assessed using outcome

Fig. 1. Flowchart of study identification, screening, and inclusion (PRISMA
2020 V1).
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measures, while in others they were described as part of experience
reports, as listed in Supplemental Table 7.

3.3. Barriers

Studies in tertiary care settings [15,16,21,26,27,54,69,70,72,77]
reported the largest number of barriers to immunisation delivery, fol-
lowed by secondary care settings [28,46,48–51,63,73] and other set-
tings including workplaces [33,60], homeless shelters [31,35], a drive-
through clinic [81], a student clinic [67], and a polling booth [80]. In
tertiary care settings, the most common barriers were provider-level
barriers, whereas in secondary care and other settings, facility-level
barriers were more common.

3.4. Facility-level barriers

The most frequently reported facility-level barriers were operational
planning and logistics of program delivery as reported by four studies
[16,28,63,80]. Staffing retention and shortage issues were reported as
barriers by three studies [28,46,81]. Three studies conducted in nursing
homes found that facilities in metropolitan areas (population size
>50,000) failed to deliver programs as effectively as those in non-
metropolitan areas, due to varying factors such as staffing intensity,
geographic location, and facility ownership type [48,50,73]. Less
frequently reported facility-level barriers were funding and resources
[63,67], liability concerns [63,80], program sustainability [15,21],
space demands [33,72], stock control [16], governance and regulation
compliance [80], and being a large facility or independent private fa-
cility [46] A study of multiple workplaces found that being a smaller
company (1–49 employees) was a barrier to immunisation delivery,
with results suggesting cultural and socioeconomic factors had the most
significant influence on uptake in this setting [60].

3.5. Provider-level barriers

Provider documentation errors, such as unclear or incomplete
medication orders, was the most reported barrier to effective

immunisation programs delivery, as found by five studies
[15,27,70,72,81], four of which were conducted in tertiary care settings
[15,27,70,72]. Workflow interruption [15,70,77,80] and time con-
straints [21,27,33,72] were reported each by four studies. Lack of pro-
vider knowledge on vaccine schedules [15,26,27] and compliance issues
[46,54,69] were reported in three studies, two studies reported routine
vaccination being considered a low medical priority [21,77], and one
study reported provider difficulty with identifying eligible patients [16].

3.6. Patient-level barriers

Being a short-term stay patient (<100 days) was found to be a barrier
to receiving immunisation in three studies conducted in nursing homes
[48,49,51]. Contraindications [46,51], being a longer-term stay resident
[46], cost [35], language barriers [72], poor health literacy [31], poor
recall of prior vaccination [72], cognitive impairment [46], and mental
illness [27] were less frequently reported patient-level barriers.

3.7. Facilitators

Facilitators of immunisation program delivery were most frequently
identified outside of clinical settings, such as in workplaces [36,38,57],
a student clinic [67], a drive-through clinic [81], a polling booth [80], a
university campus [83], mobile health van [82], and homeless shelters
[31,35]. Patient convenience and government funding were noted as
dominant themes in both non-clinical settings
[31,35,36,38,57,67,80,82] and secondary care [34,47,50,58,59,66,74].
Studies in tertiary care settings reported a smaller number of facilitators
to immunisation delivery including pre-existing infrastructure [54], on-
site vaccine storage [54], standing order programs (SOPs) [72], and
integrated clinical workflow [21].

3.8. Facility-level facilitators

Government funding was the most frequently reported facilitator to
immunisation program delivery at the facility level, as found by five
studies [31,50,67,74,82]. On-site storage facilities [54,67,81],

Table 1
Summary of non-primary care vaccine delivery settings and study vaccination program by frequency.

Setting n (%)

Tertiary care setting
Hospital 20 (26⋅67 %) [15,16,18,19,22,25,26,29,39,40,42–44,53,56,62,65,69,70,87]
Emergency department or urgent care centre 8 (10⋅67 %) [21,23,37,45,55,72,77,89]
In-patient psychiatric facility 2 (2⋅7 %) [27,54]
Total 30 (40⋅0 %)
Secondary care setting
Outpatient/specialist clinic 12 (16⋅0 %) [17,20,24,30,34,41,47,58,59,61,63,66]
Nursing home/LTCF 12 (16⋅0 %) [28,46,48–52,73–75,85,88]
Total 24 (32⋅0 %)

Other settings
Workplace 11 (14⋅7 %) [32,33,36,38,57,60,64,76,78,79,84]
Homeless shelter 2 (2⋅7 %) [31,35]
Drive-through clinic 2 (2⋅7 %) [71,81]
Polling booth 1 (1⋅3 %) [80]
University campus 1 (1⋅3 %) [83]
Pop-up street clinic 1 (1⋅3 %) [86]
Student clinic 1 (1⋅3 %) [67]
Mobile van 1 (1⋅3 %) [82]
Welfare office 1 (1⋅3 %) [68]
Total 21 (28⋅0 %)
Study vaccination program n (%)
Influenza 32 (42⋅7 %) [15,19,20,23,27,31,33,36,38,41,42,45,49,51,52,57,58,63,64,66,70–72,74–80,84,89]
Pneumococcal 15 (20⋅0 %) [21,24–26,32,37,43,44,46,55,62,67,69,87,88]
Influenza and pneumococcal 13 (17⋅3 %) [18,22,28–30,39,48,50,56,59,61,68,73]
COVID-19 11 (14⋅7 %) [16,40,53,54,60,65,81–83,85,86]
Herpes zoster 3 (4⋅0 %) [17,34,35]
Herpes zoster, influenza, and pneumococcal 1 (1⋅3 %) [47]
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Table 2
Barriers and facilitators to immunisation delivery reported by relevance level
and setting*

Barriers Setting

Facility level Number of
studies
reporting

Tertiary Secondary Other

Operational
planning and
logistics

4 2 (IP)
[16,27]

1 (OP) [63] 1 (poll)
[80]

Staffing issues 3  2 (NH) [28,46] 1 (DrTh)
[81]

Metropolitan
area

3  3 (NH)
[48,50,73]



Funding/
resources

2  1 (OP) [63] 1 (StCl)
[67]

Liability
concerns

2  1 (OP) [63] 1 (poll)
[80]

Sustainability 2 1 (IP) [15]
1 (ED) [21]

 

Inadequate space 2 1 (ED) [72]  1 (WP)
[33]

Stock control 1 1 (IP) [16]  
Governance/

regulation
1   1 (poll)

[80]
Large facility 1  1 (NH) [46] 
Independent for-

profit facility
1  1 (NH) [46] 

Small company 1   1 (WP)
[60]

Total 23 6 10 7

Provider level    
Documentation

errors
5 3 (IP)

[15,27,70]
1 (ED) [72]

 1 (DrTh)
[81]

Workflow
interruption

4 2 (IP)
[15,70]
1 (ED) [77]

 1 (poll)
[80]

Time 4 1 (IP) [27]
2 (ED)
[21,72]

 1 (WP)
[33]

Compliance 3 2 (IP)
[54,69]

1 (NH) [46] 

Lack of
knowledge

3 3 (IP)
[15,26,27]

 

Low medical
priority

2 2 (ED)
[21,77]

 

Identifying
eligible
patients

1 1 (IP) [16]  

Total 22 18 1 3

Patient level    
Short-term stay 3  3 (NH)

[48,49,51]


Contraindicated 2  2 (NH) [46,51] 
Long-term stay 1  1 (NH) [46] 
Cost 1   1 (HoSh)

[35]
Language barrier 1 1 (ED) [72]  
Poor health

literacy
1   1 (HoSh)

[31]
Poor recall of

prior
vaccination

1 1 (ED) [72]  

Cognitive
impairment

1  1 (NH) [46] 

Mental illness 1 1 (IP) [27]  
Total 12 3 7 2
  27 18 12

Facilitators Setting

Table 2 (continued )

Barriers Setting

Facility level Number of
studies
reporting

Tertiary Secondary Other

Facility level Number of
studies
reporting

  

Government
funding

5  2 (NH) [50,74] 1 (HoSh)
[31]
1 (StCl)
[67]
1 (mob)
[82]

On-site storage
facilities

3 1 (IP) [54]  1 (StCl)
[67]
1 (DrTh)
[81]

Operational
planning

3   1 (poll)
[80]
1 (DrTh)
[81]
1 (uni)
[83]

Non-
metropolitan
area

3  3 (NH)
[50,73,74]



Flexible hours 2   1 (StCl)
[67]
1 (DrTh)
[81]

Community
member
involvement

2   1 (HoSh)
[31]
1 (mob)
[82]

Increased staffing 2  2 (NH) [51,73] 
Pre-existing

infrastructure
1 1 (IP) [54]  

For-profit facility 1  1 (NH) [73] 
Large company 1   1 (WP)

[60]
Higher quality

facility
1  1 (NH) [50] 

Smaller facility 1  1 (NH) [74] 
Independent

facility
1  1 (NH) [74] 

Total 26 2 11 13

Provider level    
Continuity of

care
3  2 (NH) [49,73] 1 (StCl)

[67]
Integrated

workflow
2 1 (ED) [21]  1 (DrTh)

[81]
Standing order

programs
1 1 (ED) [72]  

Physician
training level

1  1 (NH) [73] 

Total 7 2 3 2

Patient level    
Convenience 11  5 (OP)

[34,47,58,59,66]
3 (WP)
[36,38,57]
2 (HoSh)
[31,35]
1 (poll)
[80]

No cost 4   2 (WP)
[38,60]
1 (HoSh)
[54]
1 (StCl)
[67]

Long-term stay 1  1 (NH) [49] 
Total 16 1 5 10
  5 19 25
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operational planning [80,81,83], and facilities in non-metropolitan
areas [50,73,74] were found to be facilitators in each three studies.
Less frequently reported facilitators were offering flexible hours of
operation [67,81], involving community members in the organisation of
programs [31,82], increased staffing [51,73], pre-existing infrastructure
[54], being employed in a larger company for workplace vaccination
[60], higher quality facility [50], smaller facility [74], independent fa-
cility [74], and delivering programs in for-profit facilities [73].

3.9. Provider-level facilitators

As reported by three studies, continuity of care, including increased
practitioner-patient interactions, was the most reported provider level-
facility-level facilitator [49,67,73]. Integrated workflow and pre-
existing SOPs were reported facilitators in two [21,81] and one [72]
studies respectively. Higher level of physician training was reported as
facilitator in one study [73].

3.10. Patient-level facilitators

Convenience was reported as a key facilitator to receiving immuni-
sation in 11 studies [31,34–36,38,47,57–59,66,80], six of which were
conducted in non-clinical settings (workplace, homeless shelters, and a
polling booth) [31,35,36,38,57,80,] and five in outpatient secondary
care facilities [34,47,58,59,66]. Free vaccination was reported as a
facilitator in four studies [31,38,59,67]. One study reported being a
long-term stay resident in a nursing home was strongly correlated with
vaccine administration [49].

4. Interventions

Interventions delivered to improve vaccination uptake in the
included studies are shown in Tables 3 and 4.

Table 3 lists the findings by intervention type, study characteristics
and statistical significance.

4.1. Plan-Do-Study-Act (PDSA) cycles

The PDSA model, as developed by Shewart and Deming [90] is an
improvement methodology, frequently used in clinical settings [91]. It
involves front-end planning and small cycle testing of changes to
monitor and adapt outcomes [91]. Six of the included studies
[15,16,23–25,30] employed PDSA cycles as interventions, across hos-
pital [15,16,25], emergency department [23], and outpatient settings
[24,30]. Within-cycle interventions included varying combinations of
operational planning, improving logistics, patient education, staff edu-
cation, staff collaboration, on-site vaccination, clinical reminders, and
standing order programs, [15,16,23–25,30] as listed in Table 3. All six
studies reported an increase in vaccination rates with use of PDSA cy-
cles, although only the study by Parker [30] reported statistical
significance.

4.2. Pharmacist intervention

Four of the included studies [39,43,44,88] utilised pharmacist
intervention to improve vaccination rates and ensure correct vaccina-
tion choice and dosage. This was achieved via clinical reminders [44],
pharmacist-driven immunisation screenings [88], pharmacist interven-
tion on vaccine choice [43], and patient education delivered by phar-
macists [39], Three of the included studies took place in hospital in-

patient settings [39,43,44], and one in a nursing home [88]. The
studies by Baucom [44] and Dauz [88] reported statistically significant
improvements in vaccination rates.

4.3. Provider reminders

Two studies [21,45] used provider reminders as interventions, both
taking place in emergency departments and employing computer-based
reminder systems. Both studies reported improvement in vaccination
rates although neither reported statistical significance.

4.4. Patient education

The studies by Dalton [65] and Ferro [64] employed patient edu-
cation interventions to improve vaccination rates. The study by Dalton
[65] took place in a hospital rehabilitation ward and utilised physicians
to deliver education, reporting an improvement in vaccination rates.
The study by Ferro [64] was a workplace study, using promotional
material to deliver education. Vaccination rates were low at the
completion of the study and this intervention was deemed unsuccessful
[64]. Neither study reported statistical significance in their findings for
vaccination rate.

4.5. Other

There were several interventions employed in single studies
including public reporting of facility immunisation rates [52], patient
prizes and financial incentives [53], facility recognition incentives [56],
on-site vaccination offered to patients in existing specialist appoint-
ments [47], motivational messaging delivered to patients [42], provider
education [28], and operational planning for workflow optimisation
[89]. The studies utilising patient financial incentives [53], on-site
vaccination [47], and operational planning [89] interventions, re-
ported statistically significant improvements in vaccination rates. The
study by Heidenreich [56] showed that a facility recognition incentive
failed to improve vaccination rates, as did the study by Isler [42] uti-
lising motivational messaging.

4.6. Multicomponent strategies

The remaining studies included in the review used multicomponent
strategies to increase vaccination rates. Strategies involved varying
combinations of the above interventions, as well as standing order
programs [22,75], increased funding [85], offering free vaccinations
[33], establishing vaccination screening practices [37,59], offering pa-
tients a choice of vaccines [84], and specialist consultation [62]. These
studies took place across a variety of settings and with varying levels of
statistical significance. The studies by Bardenheier [75], Clark [26],
Cooper-White [41], Cotugno [27], Hebert [59], Hill [22], Lehman [37],
Li [19], Nowalk [84], Ofstead [57], Peterson [29], Sheth [17], and
Smith [62], reported statistically significant improvements in vaccina-
tion rates. Interventions employed in these studies included varying
combinations of standing order programs [22,75], provider education
[17,26,29], patient education [17,19,26,37], on-site vaccinations
offered in workplaces [57] and specialist clinics [41,59], free vaccina-
tion [41,57], motivational messaging [41], pharmacist intervention
[27], operational planning via workflow optimisation [27,29], patient
screening practices [37,59], provider reminders [17,22], physician
intervention [19], patient choice of vaccine [84], and patient financial
incentive [57].

Table 4 further maps interventions according to their reported suc-
cess, the setting (tertiary, secondary, or other) and level at which they
were delivered (facility, practitioner, or patient). Overall, there was a
significantly higher number of successful interventions than unsuc-
cessful interventions reported in the included studies, although statis-
tical significance varied, as outlined in Table 3.

* Abbreviations list: IP = in patient hospital setting, ED = emergency
department, OP = outpatient setting, NH = nursing home or long-term care
facility, poll = polling booth, DrTh = drive through, StCl = student clinic, WP =

workplace, HoSh = homeless shelter, mob = mobile clinic, uni = university
campus.
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Table 3
Characteristics of intervention studies by intervention type.

Study (ref) Location and
setting

Study
design

Target
population

Vaccination
type

Intervention Findings Statistical
significance

Plan-Do-Study-Act (PDSA) cycles
Cohen [15] Veteran

hospital; US
Quasi-
experimental
study

Hospitalised older
adults at high-risk of
influenza

Influenza 8× PDSA cycles
(2007–2013) involving
staff and patient
education, clinical
reminders, audits, and
SOP

% of veterans discharged
with an up-to-date
influenza vaccination
increased from 60 % in
2007 to 80 % in 2009

Vaccination coverage rate
decreased to 75 % when
SOPs were implemented in
2012

Not reported

De Guzman
[16]

Hospital; US Quasi-
experimental
study

Hospitalised adults COVID-19 4× PDSA cycles
(2021− 2022) involving
clinical reminders (int 1),
staff (int 2,3) and patient
education (int 4)

Vaccination rates increased
from baseline across all
cycles, but more
significantly in
interventions 1 and 4

Baseline (prior) = 10⋅7 %
After intervention 1 = 19⋅7
%
Int 2 and 3 = 11⋅4 % and
11⋅8 %
Int 4 = 19⋅0 %
Mean at conclusion = 15⋅4
%

Not reported

Farrell [23] Emergency
department; US

Quasi-
experimental
study

Unvaccinated adults
attending emergency
departments

Influenza 5× PDSA cycles
(2018–2021) involving
operational planning (int
1), improved logistics (int
2,3,5), patient education
(int 2), staff education (int
4)

Vaccination rates increased
from baseline and with each
cycle

Baseline = 0
18–19 season (PDSA1–3) =
61 patients vaccinated
19–20 (PDSA4) = 134
20–21 (PDSA5) = 142

Not reported

Parker [30] Outpatient
clinic; US

Quasi-
experimental
study

Immuno-
suppressed adults
with inflammatory
bowel disease

Influenza
Pneumococcal

2× PDSA cycles including
operational planning,
patient education, and on-
site vaccinations

Influenza vaccination rate
increased from 54⋅0 % to
81⋅0 % after intervention

Pneumococcal vaccination
rate increased from 31⋅0 %
to 54⋅0 % after intervention

P < 0⋅001

P < 0⋅001

Wilson [24] Outpatient
clinic; US

Quasi-
experimental
study

Adults with
rheumatoid arthritis
attending a specialist
clinic

Pneumococcal 3× PDSA cycles (‘Lean Six
Sigma’)
involving provider
education and workflow
improvement

The baseline vaccination
rate was 0–11⋅0 %

PDSA 1: rates increased
from 0 % to 25 %.
However, by the end of this
cycle, rates returned to 0 %.

PDSA 2–3: rates improved
from 0 % to 18 %.

After PDSA cycles: rates
improved to 23 %

Overall the vaccination rate
increased to 14⋅2 %

Not reported

Yancey [25] Hospital; US Quasi-
experimental
study

Hospitalised adults Pneumococcal PDSA model with changes
made to assessment,
ordering, obtaining and
administering vaccines,
staff education

Vaccination rate increased
from 34⋅7 % at baseline to
90⋅0 % two years after
intervention implemented

Not reported

Pharmacist intervention
Baucom [44] Hospital; US Retrospective

cohort study
Hospitalised adults Pneumococcal Implementation of a

pharmacy-to-dose
protocol involving nursing
clinical reminder and
collaborative workflow

Correct vaccine ordering
rates increased from 26⋅9 %
pre-protocol to 83⋅1 % post-
protocol

P < 0⋅001

Dauz [88] Nursing home
(LTCF); US

Retrospective
observational
study

Older adults in long-
term care facilities

Pneumococcal Pharmacist-driven
immunisation screening
on admission

20⋅2 % of residents were up
to date in the exposure
group, compared to 1⋅9 %
in the control group

P < 0⋅05

(continued on next page)

E. Lentakis et al. Vaccine 42 (2024) 126458 

7 



Table 3 (continued )

Study (ref) Location and
setting

Study
design

Target
population

Vaccination
type

Intervention Findings Statistical
significance

King [43] Hospital; US Quasi-
experimental
study

Hospitalised adults Pneumococcal Pharmacist intervention
on vaccine choice

Correct vaccine rates
improved from 40⋅0 %
during the historical period
to 95⋅6 % during the post
policy period

Not reported

Queeno [39] Hospital; US Quasi-
experimental
study

Hospitalised adults
who previously
declined vaccination

Influenza
Pneumococcal

Patient education
delivered by pharmacist

23⋅4 % of in-patients
accepted and received the
influenza vaccine after
intervention.

26⋅5 % of in-patients
accepted and received the
pneumococcal vaccine after
intervention.

P = 0⋅6

P = 0⋅18

Provider reminders
Dexheimer

[21]
Emergency
department; US

Quasi-
experimental
study

Physicians working
in emergency
departments who
saw older adult
patients (>65 years)

Pneumococcal Computer-based
pneumococcal
vaccination reminder
system with multiple
prompt points for vaccine
assessment and ordering

The vaccination rate
increased from 38⋅8 % at
baseline to 45⋅4 % after
intervention.

Not reported for
vaccination rate

Parrish [45] Emergency
department; US

Retrospective
cohort study

Physicians and
nurses working in
medical wards and
their patients

Influenza Vaccination reminder
added to task list in
electronic health record
for nurse initiation

43⋅7 % of eligible patients
were vaccinated during the
study period

Not reported for
vaccination rate

Patient education
Dalton [65] Hospital; UK Prospective

cohort study
Hospitalised adults in
rehabilitation
settings

COVID-19 Patient education via
physician discussion

Vaccination rate increased
from 68⋅75 % pre-
intervention to 80⋅0 % 3
weeks after intervention

Not reported

Ferro [64] Manufacturing
company; Italy

Prospective
cohort study

Employed adults Influenza Promotional workplace
campaign for flu
immunisation

14⋅7 % of employees
accepted the influenza
vaccine

Not reported for
vaccination
rates

Public reporting of facility immunisation rates
Cai [52] Nursing home;

US
Retrospective
cohort study

Older adults in
nursing homes

Influenza The facility’s vaccination
rates would be publicly
reported

The increase in vaccination
rates after the intervention
was no greater than the
vaccination rate among
community-dwelling
elderly

Not reported

Prize/financial incentive (patient)
Gupta [53] Hospital; India Retrospective

cohort study
Adults attending
hospitals

COVID-19 Incentive of ‘lucky draw’
entry for 15 prizes for
participants who recevied
vaccination

2705 vaccines were
administered at the
incentivised camp,
compared to 1406 vaccines
at the non-incentivised
camp

P < 0⋅001

Facility recognition incentive
Heidenreich

[56]
Hospital; US Retrospective

cohort study
Hospital facilities
with adult in-patients

Influenza
Pneumococcal

Facility offered additional
public recognition for
improving vaccination
rates

For influenza vaccination:
adjusted rates of increase
pre-program were OR =

2⋅832, 95 % CI [1⋅445 to
5⋅550].... per quarter and
during program OR =

0⋅988, 95 % CI [0⋅928 to
1⋅052].... per quarter

For pneumococcal
vaccination: adjusted rates
of increase pre-intervention
were OR = 2⋅473, 95 % CI
[1⋅521 to 4⋅019].... per
quarter and post
intervention 1⋅040, 95 % CI
[0⋅928 to 1⋅116].... per
quarter

P = 0⋅003

P < 0⋅001

On-site vaccination
Hussain [47] Outpatient

clinic; US
Retrospective
cohort study

Adults with
inflammatory bowel
disease seeking
specialist
consultation

Herpes zoster
Influenza
Pneumococcal

Clinic A offered on-site
vaccination services for
patients attending
specialist appointment

Clinic B did not

Influenza vaccination rates
were higher in clinic A
(67⋅8 %) than clinic B (47⋅8
%)

A higher percentage of
patients received
pneumococcal and herpes

P < 0⋅001

(continued on next page)
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Table 3 (continued )

Study (ref) Location and
setting

Study
design

Target
population

Vaccination
type

Intervention Findings Statistical
significance

zoster vaccinations in clinic
A however the difference
was not statistically
significant

Motivational messaging
Isler [42] Hospital; Turkey Quasi-

experimental
study

High-risk
hospitalised adults

Influenza Two motivational
messages:
1. Self-benefit frame
2. Social-benefit frame

The vaccination rate in
group 1 was 42 % and in
group 2 was 34 %

aOR = 1⋅63, 95 % CI [0⋅90
to 2⋅95]....

Difference not
statistically
significant
P = 0⋅108

Provider education
Nace [28] Nursing home;

US
Quasi-
experimental
study

Adult residents of
nursing homes

Influenza
Pneumococcal

Provider education given
to intervention group in
the form of a single half-
day collaborative training
program.

The control group
received no training.

In the intervention group
resident influenza
vaccination rate increased
by 4⋅0 % and pneumococcal
vaccination rate increased
by 29⋅9 %.

In the control group
resident influenza
vaccination rate decreased
by 20⋅8 % and
pneumococcal vaccination
rate decreased by 13⋅9 %

Not reported

Operational planning and improvements (logistics, workflow)
Venkat [89] Emergency

department; US
Prospective
observational
trial

Adults attending
emergency
departments

Influenza Workflow optimisation
via a clinical decision
support tool embedded
into existing computerised
physician order entry
system

Influenza vaccination rate
rose by 17⋅5 % (95 % CI
[16⋅0 % to 19⋅0 %].... after
intervention

P < 0⋅001

Multicomponent interventions
Bardenheier

[75]
Nursing home;
US

Cross-sectional
study

Nursing home staff
and their patients

Influenza 1. Standing order program

2. Other programs (pre-
printed admissions order,
advanced physicians
order, personal physicians
order)

3. No program

Influenza vaccination
coverage among residents
in facilities with SOP =

68⋅0 %

Influenza vaccination
coverage among residents
in facilities with other
programs = 59⋅0 %-63⋅0 %

P < 0⋅01

Bawa [40] Hospital; UK Quasi-
experimental
study

Hospitalised adults COVID-19 1. Workflow improvement
to promote vaccination
screening

2. Offering on-site
vaccinations to inpatients

34 patients vaccinated in
<2 months after
intervention introduced,
compared to 20 patients in
4 months prior to
intervention

Not reported

Beers [31] Homeless shelter
and meal site; US

Quasi-
experimental
study

People attending
homeless shelters and
meal sites

Influenza 1. Patient education via
population-tailored
information sheet

2. Shelter staff education

3. Offered on-site
vaccination

The influenza vaccination
rate at the homeless shelter
decreased from 24⋅77 %
pre-intervention to 23⋅85 %
post-intervention.

The influenza vaccination
rate at the non-traditional
meal site improved.

Not reported

Berry [85] Nursing home;
US

Cluster-RCT Staff and residents of
nursing homes

COVID-19 1. Education material and
electronic messaging for
staff

2. Townhall meetings with
frontline staff

3. Messaging from
community leaders

4. Gifts with socially
concerned messaging (e.g.
t-shirts)

5. Use of specialist to
facilitate consent practices

6. Funding

The vaccination rate was
82⋅5 % (95 % CI [81⋅2 % to
83⋅7 %]....) in the
intervention arm and 79⋅8
% (95 % CI [78⋅5 % to 81⋅0
%]....) in the control arm.

There was an average
marginal effect of 0⋅8 % (95
% CI [1⋅9 % to 3⋅7 %]....).

Effect of
intervention OR
0⋅06, 95 % CI
(− 0⋅24 to 0⋅36)

(continued on next page)
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Table 3 (continued )

Study (ref) Location and
setting

Study
design

Target
population

Vaccination
type

Intervention Findings Statistical
significance

Clark [26] Hospital; US Quasi-
experimental
study

At-risk adults
undergoing
presurgical screening

Pneumococcal 1. Staff education, audit,
and performance
incentives

2. Patient education flyer

Intervention 1: the
vaccination rate was 24 %
pre-intervention and 44 %
post-intervention

Intervention 2: little impact
on the rate of immunisation

P < 0⋅0001

Cohen [72] Emergency
department; US

Cross-sectional
study

Adult patients
attending the
emergency
department

Influenza 1.Nurse screening

2. Electronic clinical
reminder system

3. Pharmacist vaccination

41 % of patients agreed to
receive the vaccine
74 % were willing to
receive the vaccine from the
pharmacist and 78 % in the
ED

Not reported

Cooper-
White [41]

Outpatient
clinic; US

Quasi-
experimental
study

Parents
accompanying at-risk
children to paediatric
appointments

Influenza 1. Offering on-site
vaccination (during
patient’s paediatric
appointment)

2. Free vaccination

3. Motivational messaging
(protecting children)

The vaccination rate
increased from 23⋅7 % in
the previous year to 85⋅6 %
after the intervention was
implemented

P < 0⋅001

Cotugno [27] Psychiatric
hospital; US

Quasi-
experimental
study

Adults hospitalised in
psychiatric facilities

Influenza 1. Pharmacist
intervention via staff
education, training, and
audit

2. Logistics and workflow
improvement

The vaccine screening and
administration (if required)
compliance rate improved
from 55⋅0 % pre-
intervention to 99⋅0 % post-
intervention

P < 0⋅0001

Donoghue
[32]

Workplaces;
multinational

Quasi-
experimental
study

Welders Pneumococcal 1. Patient education via
webinar

2. Vaccinations offered
on-site in workplaces

3. Free vaccination

31 % of welders were
vaccinated 12 months after
the intervention was
implemented

Not reported

Graves [33] Restaurants; US Quasi-
experimental
study

Employed adults
working in
hospitality

Influenza 1. Vaccination promotion
materials and patient
education

2. On-site vaccination
offered

3. Free vaccination

Vaccination rates increased
from 26⋅0 % pre-
intervention to 46⋅0 % post-
intervention

Adjusted OR =

2⋅33, 95 % CI
[1⋅69 to
3⋅22]....

Grivas [20] Outpatient
clinic; US

Quasi-
experimental
study

Adult patients
attending cancer care

Influenza 1. Provider reminders

2. Patient reminders and
education

There was a 37⋅6 % increase
in vaccination rate during
2011–2012,

and a 56⋅1 % increase in
2012–2013

95 % CI [35⋅0 %
to 40⋅3 %]....

95 % CI [40⋅9 %
to 73⋅0 %]....

Harvey-Vera
[86]

Pop-up clinic;
Mexico

Longitudinal
cohort study

People who inject
drugs

COVID-19 1. Financial incentive

2. Free vaccination

83⋅1 % of participants who
attended the pop-up clinic
were vaccinated

Adjusted OR =

9⋅15, 95 % CI
[5⋅68 to
14⋅74]....

Hebert [59] Outpatient
clinic; US

Prospective
cohort study

Adults with systolic
heart failure

Influenza
Pneumococcal

1. Screening practices
implemented in clinical
protocol

2. Vaccination offered
during appointment

For influenza vaccination,
prevalence of being
vaccinated was 28⋅3 % at
baseline and 50⋅4 % after
intervention

For pneumococcal
vaccination, prevalence of
being vaccinated was 30⋅7
% at baseline and 65⋅5 %
after intervention

P < 0⋅0001

P < 0⋅0001

Hill [22] Hospital; US Quasi-
experimental
study

Hospitalised adults Influenza
Pneumococcal

Intervention group:
1.Clinician reminder
delivered by pharmacy

2. Nurse-driven SOP

Control group:
1. Nurse-driven SOP

Influenza vaccination: 92⋅9
% of patients in the
intervention group were
vaccinated, compared to
72⋅2 % in the control group

Pneumococcal vaccination:
84⋅3 % of patients in the
intervention group were

P = 0⋅001

P = 0⋅638

(continued on next page)
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Table 3 (continued )

Study (ref) Location and
setting

Study
design

Target
population

Vaccination
type

Intervention Findings Statistical
significance

vaccinated, compared to
81⋅3 % in the control group

Jacobs [66] Outpatient
clinic; US

Retrospective
chart review

Adults accompanying
children to
paediatrician
appointment

Influenza 1. Offered a prescheduled
parent vaccination
appointment

2. Offered vaccination on
day of child’s visit

3. Patient education

84 % of participants
accepted vaccination on the
day of their child’s
appointment

16 % of participants
accepted a prescheduled
appointment to be
vaccinated

Not reported

Jung [34] Outpatient
clinic; US

Quasi-
experimental
study

Adults attending
ophthalmology
appointments

Herpes zoster 1. Patient screening

2. Patient education

100 vaccinations were
given of 177 eligible
patients

Not reported for
vaccination rate

Kaplan-
Weisman
[35]

Homeless
shelter; US

Quasi-
experimental
study

Adults attending
homeless shelters

Herpes zoster 1. Patient education via
30 min talk at shelter

2. On-site vaccination

3. Collaboration between
homeless shelter staff,
local medical clinic and
pharmacy

The vaccination rate was
39⋅8 %

Not reported for
vaccination rate

Landwehr
[36]

Workplace; US Quasi-
experimental
study

Employed adults Influenza 1. Patient education via
flyer

2. Patient surveys

3. On-site vaccination
offered

4.Free vaccines

The vaccination rate was
54 % post-intervention,
compared to 37 % pre-
intervention

Not reported for
vaccination rate

Lehman [37] Emergency
department; US

Quasi-
experimental
study

Adult patients
attending emergency
departments

Pneumococcal 1. Screening practice
implemented

2. Patient education
delivered by pharmacy
students

3.Collaboration between
pharmacy and ED staff

96 (10⋅7 %) patients in the
intervention group were
vaccinated compared to 2 in
the control group

P < 0⋅0001

Li [19] Hospital;
Singapore

Quasi-
experimental
study

Hospitalised adults
with COPD

Influenza 1. Patient education via
poster

2. Direct intervention by
physician

3. Nurse intervention

The vaccination rate was
80⋅7 % post-intervention
compared with 47⋅7 % pre-
intervention

87⋅8 % of vaccinations were
attributed to the physician
intervention, 12⋅1 % to the
nurse intervention and 0 %
to patient education

P < 0⋅001

Montejo [38] Workplace; US Quasi-
experimental
study

Employed adults Influenza 1. Financial incentive

2. Patient education via an
information session

3.Promotional stickers

4.On-site vaccination

The vaccination rate in the
intervention group was 45
%, compared to 32 % in the
control group

Not reported

Nowalk [84] Workplace; US Stratified
randomised
control trial

Working adults Influenza Control sites:
1. advertised and offered
vaccine clinics as normal.
Choice sites:
1. offered choice of
intranasal or injected
vaccine
Choice Plus sites: 1.
increased advertising
2. promoted and offered a
choice of vaccines
3. offered a nominal
incentive

The overall vaccination rate
increased from 39 % pre-
intervention to 46 % post-
intervention

For intranasal injection
there was a 6⋅5 % increase
in vaccination rate in the
choice site vs control, and a
9⋅9 % increase in choice
plus vs control.

For injected vaccination
there was a 15⋅9 % increase
in choice vs control for

P < 0⋅001

P < 0⋅001

(continued on next page)
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4.7. Successful interventions

Provider-level interventions, including education
[15,16,18,23,25–27] and clinical reminders [15,16,18,21,22,44,45,72]
were the most frequently reported successful interventions delivered in
tertiary care settings, alongside operational planning and improvement
[18,23,25,27,40,62,87,89]. Educating patients [17,20,30,33,
34,36,38,58,66] and offering on-site vaccination [30,33,36,38,41,

47,57–59,63,66] were the most successful interventions reported in
both secondary care and workplaces.

4.8. Facility-level

Operational planning, including logistics and workflow improve-
ments, and Plan-Do-Study-Act (PDSA) cycles were the most frequently
reported successful interventions for improving immunisation rates at

Table 3 (continued )

Study (ref) Location and
setting

Study
design

Target
population

Vaccination
type

Intervention Findings Statistical
significance

workers >50 years, and no
change in choice plus. P = 0⋅024

Ofstead [57] Workplace; US Prospective
cohort study

Working adults Influenza 1. Financial incentive +

free vaccination (insured)

2. Free vaccination alone
(uninsured)

3. Patient education

4. Mass vaccination event
(on-site vaccination)

5. Advertising

There were 1765
vaccinations delivered post-
intervention, compared to
1000 vaccinations
delivered in the prior year

P < 0⋅001

Peterson [29] Hospital; US Quasi-
experimental
study

Hospitalised adults Influenza
Pneumococcal

1. Staff education via slide
show

2. Department audits,
competitions, and prizes

3. Process improvement

The vaccination compliance
rate increased from 78 %
pre-intervention to 96 %
post-intervention for
pneumococcal,

and from 84 % to 97⋅5 % for
influenza.

P = 0⋅001

P = 0⋅002
Rees [18] Hospital; US Quasi-

experimental
study

Hospitalised adults Influenza
Pneumococcal

1. Unit-based
interventions:
a) clinical reminders
b) staff education
c) reports on vaccination
rates

2. Institution wide
interventions:
a) clinical reminders
b) improved logistics
c) daily audits

For unit-based reminders
the vaccination rate was 84
% in the intervention group
compared to 46 % in the
control group.

Institution wide the
vaccination rate improved
from 45 % pre-intervention
to 78 % post-intervention

Not reported

Robke [87] Hospital; US Case study Hospitalised adults
with community
acquire pneumonia

Pneumococcal 1. Pharmacist
intervention (eligibility
screening, patient
education, vaccine
ordering)

2. Improved workflow

Vaccination rate increased
from 71⋅2 % in 2003 to
88⋅3 % in 2008

Not reported

Sheth [17] Outpatient
clinic; US

Quasi-
experimental
study

Patients with
rheumatoid arthritis
attending a specialist
clinic

Herpes zoster 1. Physician reminder

2. Physician education

3. Patient education

The vaccination rate
increased from 10⋅1 % pre-
intervention to 51⋅7 % post-
intervention

P < 0⋅0001

Sitte [61] Outpatient
clinic; France

Prospective
cohort study

Patients with
gastrointestinal
disease attending a
specialist clinic

Influenza
Pneumococcal

Phase 1: questionnarie

Phase 2: infectious disease
consultation

Phase 3: subsequent
questionnaire

87⋅3 % of patients
participating in phase 2
consultation received
vaccination

Not reported

Smith [62] Hospital; US Prospective
cohort study

Hospitalised adults Pneumococcal 1. Workflow improvement

2. Logistics improvement

3.On-site vaccination

The vaccination rate
increased from 19⋅1 % pre-
intervention to 74⋅2 % post-
intervention

P < 0⋅001

Yeo [58] Outpatient
clinic; Singapore

Prospective
cohort study

Solid organ
transplant recipients
attending a specialist
clinic

Influenza 1. On-site vaccination
offered

2. Patient education

The vaccination rate
improved from 25 % pre-
intervention to 60⋅6 % post-
intervention

Not reported for
vaccination
rates
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the facility level, as reported by ten [18,23–25,27,30,40,62,87,89] and
six [15,16,23–25,30] studies respectively. Ten of these studies took
place in tertiary care settings [15,16,18,23,25,27,40,62,87,89]. Adver-
tising of vaccination programs was reported as a successful intervention
in three studies [33,38,84].

4.9. Provider-level

Practitioner education [15–18,23–29] and clinical reminders
[15–18,20–22,44,45,72] were reported as successful interventions in 11
and ten studies respectively. Pharmacist intervention in the clinical
process, via patient and vaccine choice screening, improved immuni-
sation rates in seven studies [22,27,43,44,72,87,88]. Collaboration be-
tween staff, such as physicians and administrators, improved
immunisation rates in six studies [22,24,35,37,43,44], four of which
took place in tertiary care [22,37,43,44]. Screening practices
[34,37,59,72], audits [18,26,29], financial incentives [26,29], and SOPs
[22,75] were less frequently reported successful interventions.

4.10. Patient-level

Patient education, particularly when delivered in hospital settings or
existing medical appointments, was the most frequently reported suc-
cessful intervention overall, as reported in 18 of the included studies
[15–17,20,23,30,33–39,57,58,65,66,87]. On-site vaccination was also
advantageous in improving immunisation rates in 14 studies
[30,33,35,36,38–41,47,57–59,63,66], seven of which were conducted
in outpatient settings [30,41,47,58,59,63,66], and four in workplaces
[33,36,38,57]. Free vaccines [33,36,41,57,86], financial incentives
[38,53,57,84,86], pharmacist consultation [39,87,88], physician or
nurse intervention [19,61], choice of vaccine [84], and motivational
messaging [41] were less frequently reported successful interventions.

4.11. Unsuccessful interventions

There were more unsuccessful interventions reported in secondary
care [52,85] and non-clinical settings [31,32,57,64] than in tertiary care
[15,19,26,56]. Education of patients across settings was the most
frequently reported unsuccessful intervention [19,26,31,32,64,85],
however the number of studies reporting success with this method was
higher [15–17,20,23,30,33–39,57,58,65,66,87].

4.12. Facility-level

There were few facility-level interventions shown to be unsuccessful
in improving delivery of immunisations, reported in only four of the
included studies [52,56,57,85]. These interventions included public
reporting of facility immunisation rates [52], advertising of immunisa-
tion clinics [57], a facility-recognition incentive [56], and increased
funding [85].

4.13. Provider-level

There were only three provider interventions reported as unsuc-
cessful in improving immunisation delivery, being an SOP reported in
one hospital study [15], and staff education and financial incentives
reported in nursing home settings [85].

4.14. Patient-level

There were more unsuccessful patient-level interventions reported
[19,26,31,32,42,64,85] than those at facility- [52,56,57,85] and
provider-level [15,85]. Six studies reported failed patient education
interventions [19,26,31,32,64,85], three of which took place in non-
clinical settings [31,32,64]. Other failed interventions included on-site
vaccination [31,32], free vaccines [32], financial incentives [85],

motivational messaging [42], and community involvement in program
delivery [85], each reported in only one study.

5. Cost analysis

Five studies modelled feasibility of immunisation programs
[64,76–79], four in the workplace [64,76,78,79] and one in an emer-
gency department [77]. All four workplace models indicated that
immunisation programs were cost-effective for employers
[64,76,78,79]. The emergency department study indicated that an
immunisation program in this setting would be financially neutral for
the organisation [77].

6. Discussion

To the authors’ knowledge, this is the first scoping review to provide
a comprehensive picture of the existing evidence regarding adult
immunisation delivery outside of primary care settings, including
mapping of setting types, operational barriers and facilitators to de-
livery, interventions to improve uptake in these settings, and cost-
feasibility analysis. The general findings of this review indicate that a
significant proportion of immunisation programs outside of primary
care are delivered in tertiary care settings, most frequently in hospital in-
patient wards [15,16,18,19,22,25,26,29,39,40,42–44,53,56,62,65,69,
70,87].

At the facility level, operational planning
[18,23–25,27,30,40,62,87,89] and PDSA cycles [15,16,23–25,30] were
the most frequently reported interventions shown to improve immuni-
sation program delivery, particularly in tertiary care settings
[15,16,18,23,25,27,40,62,87,89]. Education [15–18,23–29] and clin-
ical reminder [15–18,20–22,44,45,72] interventions were shown to be
the most successful at the provider-level, trialled across both tertiary and
secondary care settings. Education was also the most frequently reported
successful intervention at the patient level [15–17,20,
23,30,33–39,57,58,65,66,87], although there were limitations to the
success of this intervention in workplaces [32,64] with employees
shown to be more financially incentivised. [38,57,84].

Five studies suggest that immunisation programs outside of primary
care settings are generally cost effective [64,76–79], and potentially
financially beneficial to employers offering workplace vaccination
[64,76,78,79].

6.1. Immunisation of hospital in-patients and provider barriers

Immunisation of patients admitted to hospital or presenting to the
emergency department is becoming recognised as a useful strategy for
identifying patients who are not up to date with routine immunisations,
particularly among underserved populations [9]. The findings of this
scoping review further highlight the development of in-patient vacci-
nation programs, with a significant proportion of included studies con-
ducted in hospital wards [15,16,18,19,22,25,26,29,39,40,42–44,
53,56,62,65,69,70,87]. Operational planning, including logistics and
workflow improvements [18,23,25,27,40,62,87,89], provider educa-
tion, [15,16,18,23,25–27], and clinical reminders [15,16,18,
21,22,44,45,72] were shown to be the most successful interventions in
this setting. However, the largest proportion of provider-level barriers to
immunisation delivery were reported in tertiary care settings, including
documentation errors, workflow interruption, time constraint, compli-
ance, and low medical priority [15,27,70,72]. This finding is unsur-
prising given competing workflow demands that tend to feature in these
settings [92] and which may be compounded by the introduction of
immunisation programs. This issue was highlighted in the study by
Dexheimer [21] who noted several operational challenges in imple-
menting a pneumococcal vaccination initiative in a US emergency
department, including resource demands, time constraints, and low
medical priority, factors which may have limited the program’s success.
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Sustainability is likely a key consideration in the successful imple-
mentation of in-patient immunisation programs.

6.2. Immunisation in outpatient clinics: a more sustainable approach?

Interventions tended to be similarly successful in studies conducted

in outpatient clinics, including rheumatology [17,24], gastroenterology
[30,47,61], oncology [20], organ transplant [58], ophthalmology [34],
and cardiology [59]. The opportunity for patients to be conveniently
vaccinated at their existing specialist appointments was a key facilitator
to program success in several of the included studies
[30,41,47,58,59,63,66]. There were significantly fewer barriers

Table 4
Interventions delivered at facility-, provider-, and patient-level, reported by success and setting type*

Reported as successful Settings

Facility level Number of studies
reporting

Tertiary Secondary Other

Operational planning and improvements (logistics,
workflow)

10 6 (IP) [18,25,27,40,62,87]
2 (ED) [23,89]

2 (OP) [24,30] 

Plan-Do-Study-Act cycles 6 3 (IP) [15,16,25]
1 (ED) [23]

2 (OP) [24,30] 

Advertising 3   3 (WP) [33,38,84]
Total 19 12 4 3
Provider level    
Education 11 7 (IP) [15,16,18,25–27,29]

1 (ED) [23]
2 (OP) [17,24]
1 (NH) [28]



Clinical reminders 10 5 (IP) [15,16,18,22,44]
3 (ED) [21,45,72]

2 (OP) [17,20] 

Pharmacist intervention (clinical process) 7 5 (IP) [22,27,43,44,87]
1 (ED) [72]

1 (NH) [88] 

Collaboration with other practitioners 6 3 (IP) [22,43,44]
1 (ED) [37]

1 (OP) [24] 1 (HoSh) [35]

Screening practices 4 2 (ED) [37,72] 2 (OP) [34,59] 
Audits 3 3 (IP) [18,26,29]  
Financial incentive 2 2 (IP) [26,29]  
Standing order programs 2 1 (IP) [22] 1 (NH) [75] 
Total 45 34 10 1
Patient level    
Education 18 5 (IP) [15,16,39,65,87]

2 (ED) [23,37]
6 (OP) [17,20,30,34,58,66] 4 (WP)

[33,36,38,57]
1 (HoSh) [35]

On-site vaccination 14 2 (IP) [40,62] 7 (OP)
[30,41,47,58,59,63,66]

4 (WP)
[33,36,38,57]
1 (HoSh) [35]

Free vaccines 5  1 (OP) [41] 3 (WP) [33,36,57]
1 (pop) [86]

Financial incentive 5 1 (IP) [53]  3 (WP) [57,84]
1 (pop) [86]

Pharmacist consultation 2 2 (IP) [39]  
Physician intervention 2 1 (IP) [19] 1 (OP) [61] 
Motivational messaging 1  1 (OP) [41] 
Choice of vaccine 1   1 (WP) [84]
Total 48 13 16 19
  59 30 23
Reported as unsuccessful Setting
Facility level Number of studies

reporting
Tertiary Secondary Other

Public reporting 1  1 (NH) [52] 
Advertising 1   1 (WP) [57]
Recognition incentive 1 1 (IP) [56]  
Increased funding 1  1 (NH) [85] 
Total 4 1 2 1
Provider level    
Standing order programs 1 1 (IP) [15]  
Education 1  1 (NH) [85] 
Financial incentive 1  1 (NH) [85] 
Total 3 1 2 
Patient level    
Education 6 2 (IP) [19,26] 1 (NH) [85] 2 (WP) [32,64]

1 (HoSh) [31]
On-site vaccination 2   1 (HoSh) [31]

1 (WP) [32]
Free vaccines 1   1 (WP) [32]
Financial incentive 1  1 (NH) [85] 
Motivational messaging 1 1 (IP) [42]  
Community involvement 1  1 (NH) [85] 
Total 12 3 3 6
  5 7 7

* Abbreviations list: IP = in patient hospital setting, ED = emergency department, OP = outpatient setting, NH = nursing home or long-term care facility, poll =
polling booth, DrTh = drive through, StCl = student clinic, WP = workplace, HoSh = homeless shelter, mob = mobile clinic, uni = university campus.
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reported to immunisation delivery in outpatient clinics [63] which may
suggest increased sustainability of programs in this setting.

Interestingly, there were several US studies which trialled programs
of adult caregiver vaccination in paediatric offices [41,63,66], a process
referred to as cocooning [41]. In the studies by both Cooper-White [41]
and Jacobs [66] a significant proportion of adult caregivers readily
accepted the influenza vaccine when offered at their child’s paediatri-
cian appointment. The study by Cooper-White [41] involving free, on-
site vaccinations for adult caregivers, and motivational messaging
related to their child’s health, resulted in 85⋅6 % of eligible participants
receiving the influenza vaccine. Cocooning practices at paediatric of-
fices may represent a unique opportunity to immunise clinically eligible
adult caregivers, a population with a historical influenza vaccination
rate as low as 17 % [41].

6.3. Workplace immunisation and limitations of patient education

Outside of clinical settings, the findings of this review indicate that
workplaces are the predominant setting for adult immunisation pro-
grams [32,33,36,38,57,60,64,76,78,79,84]. Included studies took place
across various company-types, including welding [32], manufacturing
[57,64], hospitality [33], corporate [36], and retail [38]. Convenience
[34,47,58,59,66] appeared to be a key facilitator for patients in this
setting, although interestingly education was not received as well as in
clinical settings [32,64]. The multi-national study of pneumococcal
vaccination for welders by Donoghue et al. [32] found that an education
webinar, coupled with no-cost on-site vaccinations resulted in only 31 %
of welders receiving the vaccine, 6 % lower than the mean influenza
vaccination rate across 18 US companies in 2008–2009. This is despite
the fact that lobar pneumonia is a known occupational disease of
welders [32]. The authors concluded that the interventions may have
been insufficient to convince employees to receive vaccination
adequately and speculate that use of company ‘champions’ may have
been useful [32]. They also suggest that cultural differences across
countries may have played a role [32]. Education was also unsuccessful
in a study of an Italian manufacturing company [64], wherein only 14⋅7
% of employees accepted voluntary influenza vaccination. These find-
ings suggest that interventions in workplaces need to be better tailored
to the target population to achieve sufficient immunisation uptake. The
randomised control trial of 53 US companies by Nowalk et al. [84],
found that a financial incentive and choice of vaccine improved
immunisation rates across workplaces. This finding was consistent in the
study by Ofstead [57], which showed improved influenza immunisation
rates with a financial incentive among employees of a large
manufacturing company in the US. They found primary reasons for
accepting the vaccine to be economic rather than health related [57].
These findings suggest greater success may be obtained with financial
incentives than education campaigns in improving immunisation rates
for those clinically eligible in the workplace, although uptake may vary
in countries outside of the US.

6.4. Operational planning and Plan-Do-Study-Act (PDSA) cycles

Demands of operational planning was reported as a barrier to
immunisation program delivery in each setting type [16,28,63,80] while
also functioning as a successful intervention in multiple included studies
[18,23,25,27,40,62,87,89]. In considering requirements for successful
vaccine provision [7], this finding is not unexpected. Vaccine service
providers must consider supply and ordering issues, cold chain man-
agement, storage and handling of vaccines, stock control, minimisation
of wasted doses, training of clinical staff and patient safety protocols
including management of adverse events [7]. Studies included in the
review which placed significance on operational planning, including
PDSA cycles tended to report more successful immunisation program
delivery than those without [15,16,23–25,30]. The study by Yancey
et al. aimed to improve pneumococcal vaccination rates in an acute care

hospital setting in the US [25]. They implemented a PDSA cycle opti-
mising vaccination assessment, ordering, obtaining and administration
processes, improving vaccination rates from 34⋅7 % to 90 % over a two-
year period [25]. Other studies who utilised the PDSA model employed
interventions including education campaigns, clinical reminders,
workflow improvement, and gifts [15,16,23,24,30]. These studies
ranged across settings, such as in-patient wards, emergency de-
partments, a gastroenterology outpatient clinic, a rheumatology clinic,
and a skilled nursing facility [15,16,23,24,30], with each reporting an
improvement in immunisation rates. These findings indicate that oper-
ational planning is likely to facilitate successful delivery of immunisa-
tion outside of primary care settings, and that PDSA cycles may help
administrators and clinicians to optimise processes. It is worth noting,
however, that the majority of these studies were low quality quasi-
experimental designs and failed to report size effect and statistical sig-
nificance of their results. Future high-quality studies examining the ef-
fect of PDSA cycles on facility vaccination rates are required to confirm
the success of this intervention.

6.5. Provider education and clinical reminders

Provider clinical reminders were given in the form of adapted forms
and note templates, secure electronic reminders, electronic health re-
cord prompts, and pharmacy interventions [15–18,20–22,44,45,72].
The study by Rees et al., which aimed to improve influenza and pneu-
mococcal vaccination rates for inpatients at a US university hospital,
grouped practitioner education and reminders together as interventions
[18]. Unit based reminders, education, and reports were combined with
improved workflow and clinical audits between 2009 and 2010 [18].
The intervention group increased immunisation rates from 57 % to 84
%, while the control group immunised patients at a 46 % rate [18].
Reminders alone improved compliance from 47 % to 88 % [18]. These
findings are supported by a systematic review conducted by Ward et al.
assessing strategies to improve vaccination uptake in Australia [93].
Their findings showed that multi-component strategies, including pro-
vider reminders were most effective [93]. Another systematic review by
Last et al., showed that clinical nudges, especially those that frame in-
formation or enable choice show promise in improving clinical decision-
making regarding immunisation [94]. These findings suggest that clin-
ical reminders may assist in increasing immunisation rates and program
delivery.

6.6. Limitations

There were several limitations to this scoping review. Firstly, critical
appraisal of individual studies was not performed, and therefore an
indication of the overall quality of evidence is unable to be included. Not
all studies assessed barriers, facilitators and interventions using consis-
tent outcome measures, with findings sometimes described as part of
experience reports. Furthermore, studies were conducted in different
settings, using a variety of population groups and sample sizes, which
limits the ability to meaningfully compare results. Although geograph-
ical region was not limited in database searches, the majority of studies
included were conducted in high income countries, with only one study
published in a low-middle income country. Furthermore, most of these
studies were conducted within the US health care system, which may
limit replicability in other countries. Finally, although a protocol for this
scoping review was drafted it was not published or peer-reviewed prior
to undertaking the full study.

7. Conclusion

This scoping review maps the available evidence on the delivery of
adult immunisation in non-primary care settings, according to study
characteristics and setting types. It describes reported barriers and fa-
cilitators and scopes the existing research on interventions to improve

E. Lentakis et al. Vaccine 42 (2024) 126458 

15 



uptake of immunisation in these settings. The findings indicate that
immunisation delivery shows promise in multiple settings outside of
primary care, including outpatient clinics and workplaces that offer new
complementary approaches to increase uptake of adult vaccines.

Funding

This research received no specific grant from any funding agency in
the public, commercial or not-for-profit sectors.

AI use statement

The web-based software Rayyan (www.rayyan.ai) was used to
facilitate detection of article duplicates, and title and abstract screening
during the study search. All identified duplicates, and the titles and
abstracts of each article were manually reviewed and approved by EL.

Strengths and limitations

• This study is the first review of its kind to map the existing research
on the delivery of adult immunisation outside of primary care set-
tings, barriers and facilitators to delivery, and interventions to
improve uptake

• The selection of included studies was limited to peer-reviewed arti-
cles published in English

• The study is limited by the general nature of scoping reviews,
including a lack of critical appraisal of the strength of evidence of
individual studies

• A protocol for the study was not pre-registered

CRediT authorship contribution statement

Eleftheria Lentakis: Writing – review & editing, Writing – original
draft, Software, Resources, Methodology, Investigation, Formal anal-
ysis, Data curation. Holly Seale: Writing – review & editing, Supervi-
sion, Project administration, Conceptualization. Rajeka Lazarus:
Writing – review & editing, Supervision. Sandra Mounier-Jack:
Writing – review & editing, Supervision.

Declaration of competing interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
Holly Seale reports a relationship with University of New South Wales
that includes: consulting or advisory and funding grants. Rajeka Lazarus
reports a relationship with Severn Pathology that includes: board
membership, consulting or advisory, and funding grants. Sandra
Mounier-Jack reports a relationship with London School of Hygiene &
Tropical Medicine that includes: board membership, consulting or
advisory, and funding grants. HS receives institutional funding from
Moderna for investigator driven research focused on factors impacting
COVID-19 vaccine uptake, payment from Sanofi Pasteur for contributing
to a review of vaccine reactogenicity, and support from Moderna for
attending a COVID-19 expert meeting.

RL receives funding from GSK via an investigator initiated grant to
investigate coadministration of the shingles vaccine with influenza and
COVID-19 vaccines, funding from the National Institute of Health
Research UK for policy grant: National Immunisation Schedule Con-
sortium, payment from Astra Zeneca for conference presentation in non-
promotional sessions, support for attending a conference from Astra
Zeneca, is part of the Sanofi Pasteur advisory board, and University of
Oxford Data Safety Monitoring Board for three phase one vaccine trials
(nipah, plague, and non-typhoid salmonella), is vice president of the
British Infection Association, and co-founder of the Clinical Vaccine
Network UK.

SMJ receives funding from the Bill and Melinda Gates Foundation for

zero dose strategies in fragile countries, the National Institute of Health
Research UK for health protection research in immunisation, and UNI-
TAID for the evaluation of IPTI, consulting fees from The Global Alliance
on Vaccines and Immunisation as part of an independent review com-
mittee, is part of the GABI independent review committee, and currently
seconded at UNICEF. If there are other authors, they declare that they
have no known competing financial interests or personal relationships
that could have appeared to influence the work reported in this paper.

Data availability

No data was used for the research described in the article.

Acknowledgments

The authors gratefully acknowledge librarians Helen Jones and
Caroline De Brun, who assisted with the literature search.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.vaccine.2024.126458.

References

[1] Adult immunization schedule by age. Centers for Disease Control and Prevention
2023. https://www.cdc.gov/vaccines/schedules/hcp/imz/adult.html (accessed
November 30, 2023).

[2] WHO recommendations for routine immunization - summary tables. World health
Organization 2023. https://www.who.int/teams/immunization-vaccines-and-bio
logicals/policies/who-recommendations-for-routine-immunization—summary-ta
bles [accessed November 30, 2023].

[3] Morris T, Wait S, Scrutton J. Implementing a life-course approach to immunization.
Geneva. 2019.

[4] Influenza vaccination rates. OECD Data 2022. https://data.oecd.org/healthcare/in
fluenza-vaccination-rates.htm [accessed November 30, 2023].

[5] Chen C, Liu X, Yan D, Zhou Y, Ding C, Chen L, et al. Global influenza vaccination
rates and factors associated with influenza vaccination. Int J Infect Dis 2022;125:
153–63. https://doi.org/10.1016/j.ijid.2022.10.038.

[6] Bach AT, Kang AY, Lewis J, Xavioer S, Portillo I, Goad JA. Addressing common
barriers in adult immunizations: a review of interventions. Expert Rev Vaccines
2019;18:1167–85. https://doi.org/10.1080/14760584.2019.1698955.

[7] Australian Goverment. COVID-19 vaccine allocations, storage and handling.
Department of Health and Aged Care 2022, https://www.health.gov.au/our-work/
covid-19-vaccines/advice-for-providers/allocations-storage-handling (accessed
February 10, 2024).

[8] Tagoe ET, Sheikh N, Morton A, Nonvignon J, Sarker AR, Williams L, et al. COVID-
19 vaccination in lower-middle income countries: National Stakeholder Views on
challenges, barriers, and potential solutions. Front. Public Health 2021:9. https://
doi.org/10.3389/fpubh.2021.709127.

[9] McFadden K, Seale H. A review of hospital-based interventions to improve
inpatient influenza vaccination uptake for high-risk adults. Vaccine 2021;39:
658–66. https://doi.org/10.1016/j.vaccine.2020.12.042.

[10] Mohammed H, McMillan M, Andraweera PH, Elliott SR, Marshall HS. A rapid
global review of strategies to improve influenza vaccination uptake in Australia.
Hum Vaccin Immunother 2024;17:5487–99. https://doi.org/10.1080/
21645515.2021.1978797.

[11] Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z, Alexander L, et al. Updated
methodological guidance for the conduct of scoping reviews. JBI Evid Synth 2020;
18:2119–26. https://doi.org/10.11124/JBIES-20-00167.

[12] Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA
extension for scoping reviews (PRISMA-ScR): checklist and explanation. Ann Intern
Med 2018;169:467–73. https://doi.org/10.7326/M18-0850.

[13] Australian Government. Australia’s health 2016: How does Australia’s health
system work? Canberra. 2016.

[14] Effective practice and organisation of care (EPOC). The EPOC taxonomy of health
systems interventions. EPOC resources for review authors. Oslo. 2016.

[15] Cohen ES, Ogrinc G, Taylor T, Brown C, Geiling J. Influenza vaccination rates for
hospitalised patients: a multiyear quality improvement effort. BMJ Qual Saf 2015;
24:221–7. https://doi.org/10.1136/bmjqs-2014-003556.

[16] E DG, Boland JL, VDR J, Suresh M, Li F, Makhoul J, et al. Improving inpatient
COVID-19 vaccination rates among adult patients at a tertiary Academic Medical
Center. J Clin Outcomes Manag 2022;29:178–82. https://doi.org/10.12788/
jcom.0108.

[17] Sheth H, Moreland L, Peterson H, Aggarwal R. Improvement in herpes zoster
vaccination in patients with rheumatoid arthritis: a quality improvement project.
J Rheumatol 2017;44:11–7. https://doi.org/10.3899/jrheum.160179.

E. Lentakis et al. Vaccine 42 (2024) 126458 

16 

http://www.rayyan.ai
https://doi.org/10.1016/j.vaccine.2024.126458
https://doi.org/10.1016/j.vaccine.2024.126458
https://www.cdc.gov/vaccines/schedules/hcp/imz/adult.html
https://www.who.int/teams/immunization-vaccines-and-biologicals/policies/who-recommendations-for-routine-immunization---summary-tables
https://www.who.int/teams/immunization-vaccines-and-biologicals/policies/who-recommendations-for-routine-immunization---summary-tables
https://www.who.int/teams/immunization-vaccines-and-biologicals/policies/who-recommendations-for-routine-immunization---summary-tables
http://refhub.elsevier.com/S0264-410X(24)01140-X/rf0015
http://refhub.elsevier.com/S0264-410X(24)01140-X/rf0015
https://data.oecd.org/healthcare/influenza-vaccination-rates.htm
https://data.oecd.org/healthcare/influenza-vaccination-rates.htm
https://doi.org/10.1016/j.ijid.2022.10.038
https://doi.org/10.1080/14760584.2019.1698955
https://www.health.gov.au/our-work/covid-19-vaccines/advice-for-providers/allocations-storage-handling
https://www.health.gov.au/our-work/covid-19-vaccines/advice-for-providers/allocations-storage-handling
https://doi.org/10.3389/fpubh.2021.709127
https://doi.org/10.3389/fpubh.2021.709127
https://doi.org/10.1016/j.vaccine.2020.12.042
https://doi.org/10.1080/21645515.2021.1978797
https://doi.org/10.1080/21645515.2021.1978797
https://doi.org/10.11124/JBIES-20-00167
https://doi.org/10.7326/M18-0850
http://refhub.elsevier.com/S0264-410X(24)01140-X/rf0065
http://refhub.elsevier.com/S0264-410X(24)01140-X/rf0065
http://refhub.elsevier.com/S0264-410X(24)01140-X/rf0070
http://refhub.elsevier.com/S0264-410X(24)01140-X/rf0070
https://doi.org/10.1136/bmjqs-2014-003556
https://doi.org/10.12788/jcom.0108
https://doi.org/10.12788/jcom.0108
https://doi.org/10.3899/jrheum.160179


[18] Rees S, Stevens L, Drayton J, Engledow N, Sanders J. Improving Inpatient
Pneumococcal and Influenza Vaccination Rates. J Nurs Care Qual 2011;26:358–63.
https://doi.org/10.1097/NCQ.0b013e31821fb6bb.

[19] Li A, Chan YH, Liew MF, Pandey R, Phua J. Improving influenza vaccination
coverage among patients with COPD: a pilot project. Int J Chron Obstruct Pulmon
Dis 2019;14:2527–33. https://doi.org/10.2147/copd.S222524.

[20] Grivas PD, Devata S, Khoriaty R, Boonstra PS, Ruch J, McDonnell K, et al. Low-cost
intervention to increase influenza vaccination rate at a Comprehensive Cancer
Center. J Cancer Educ 2017;32:871–7. https://doi.org/10.1007/s13187-016-1017-
2.

[21] Dexheimer JW, Talbot TR, Ye F, Shyr Y, Jones I, Gregg WM, et al. A computerized
pneumococcal vaccination reminder system in the adult emergency department.
Vaccine 2011;29:7035–41. https://doi.org/10.1016/j.vaccine.2011.07.032.

[22] Hill JD, Anderegg SV, Couldry RJ. Development of a pharmacy technician–driven
program to improve vaccination rates at an academic medical center. Hosp Pharm
2017;52:617–22. https://doi.org/10.1177/0018578717722788.

[23] Farrell NM, Lamb M, Baker WE, Gendron BJ, Fett D, Figueroa N, et al.
Operationalizing influenza vaccination in an urban safety-net emergency
department. Am J Emerg Med 2022;52:179–83. https://doi.org/10.1016/j.
ajem.2021.12.021.

[24] Wilson J, Swee M, Mosher H, Scott-Cawiezell J, Levins L, Fort K, et al. Using lean
six sigma to improve pneumococcal vaccination rates in a veterans affairs
rheumatology clinic. J Healthc Qual 2020;42:166–74. https://doi.org/10.1097/
jhq.0000000000000218.

[25] Yancey AM, Jundt AB, Nelson KJ. Pneumococcal vaccination process improvement
in an acute care setting. BMJ Qual Saf 2010;19:e61. https://doi.org/10.1136/
qshc.2008.028746.

[26] Clark RC, Jackson J, Hodges D, Gilliam B, Lane J. Improving pneumococcal
immunization rates in an ambulatory setting. J Nurs Care Qual 2015;30:205–11.
https://doi.org/10.1097/NCQ.0000000000000110.

[27] Cotugno S, Morrow G, Cooper C, Cabie M, Cohn S. Impact of pharmacist
intervention on influenza vaccine assessment and documentation in hospitalized
psychiatric patients. Am J Health Syst Pharm 2017;74:S90–4. https://doi.org/
10.2146/ajhp160755.

[28] Nace DA, Perera S, Handler SM, Muder R, Hoffman EL. Increasing influenza and
pneumococcal immunization rates in a nursing home network. J Am Med Dir Assoc
2011;12:678–84. https://doi.org/10.1016/j.jamda.2010.05.002.

[29] Peterson S, Taylor R, Sawyer M, Nagy P, Paine L, Berenholtz S, et al. The power of
involving house staff in quality improvement. Am J Med Qual 2015;30:323–7.
https://doi.org/10.1177/1062860614532682.

[30] Parker S, Chambers White L, Spangler C, Rosenblum J, Sweeney S, Homan E, et al.
A quality improvement project significantly increased the vaccination rate for
immunosuppressed patients with IBD. Inflamm Bowel Dis 2013:1. https://doi.org/
10.1097/MIB.0b013e31828c8512.

[31] Beers L, Filter M, McFarland M. Increasing influenza vaccination acceptance in the
homeless: a quality improvement project. Nurs Pract 2019;44:48–54. https://doi.
org/10.1097/01.NPR.0000586012.31046.c9.

[32] Donoghue AM, Wesdock JC. Pneumococcal vaccination for welders: global
deployment within a multi-national corporation. Am J Ind Med 2019;62:69–73.
https://doi.org/10.1002/ajim.22934.

[33] Graves MC, Harris JR, Hannon PA, Hammerback K, Parrish AT, Ahmed F, et al.
Promoting influenza vaccination to restaurant employees. Am J Health Promot
2016;30:498–500. https://doi.org/10.4278/ajhp.131216-ARB-643.

[34] Jung JJ, Elkin ZP, Li X, Goldberg JD, Edell AR, Cohen MN, et al. Increasing use of
the vaccine against zoster through recommendation and administration by
ophthalmologists at a city hospital. Am J Ophthalmol 2013;155:787–95. https://
doi.org/10.1016/j.ajo.2012.11.022.

[35] Kaplan-Weisman L, Waltermaurer E, Crump C. Assessing and improving zoster
vaccine uptake in a homeless population. J Community Health 2018;43:1019–27.
https://doi.org/10.1007/s10900-018-0517-x.

[36] Landwehr K, Trees WJ, Reutman S. A quality improvement project to improve
influenza vaccination rates among employees at an onsite employer-based health
clinic. Workplace Health Saf 2021;69:448–54. https://doi.org/10.1177/
21650799211016906.

[37] Lehman N, Koenigsfeld CF, Wall GC, Renner C, Hahn D, Sheesley B, et al.
A collaborative program to increase adult pneumococcal vaccination rates among a
high-risk patient population receiving care at urgent care clinics. Am J Infect
Control 2018;46:952–3. https://doi.org/10.1016/j.ajic.2018.02.020.

[38] Montejo L, Richesson R, Padilla BI, Zychowicz ME, Hambley C. Increasing
influenza immunization rates among retail employees: an evidence-based
approach. Workplace Health Saf 2017;65:424–9. https://doi.org/10.1177/
2165079916686591.

[39] Queeno BV. Evaluation of inpatient influenza and pneumococcal vaccination
acceptance rates with pharmacist education. J Pharm Pract 2017;30:202–8.
https://doi.org/10.1177/0897190016628963.

[40] Bawa T, Smith D, Andreeva D, Vaidya S, Kruja B, Farrell T, et al. Inpatient COVID-
19 vaccination rollout: improving access to vaccination. Clin Med 2022;22:461–7.
https://doi.org/10.7861/clinmed.2022-0132.

[41] Cooper White P, Baum DL, Ross H, Falletta L, Reed MD. Cocooning: influenza
vaccine for parents and caregivers in an urban. Pediatric Medical Home Clin
Pediatr (Phila) 2010;49:1123–8. https://doi.org/10.1177/0009922810374353.

[42] Isler O, Isler B, Kopsacheilis O, Ferguson E. Limits of the social-benefit motive
among high-risk patients: a field experiment on influenza vaccination behaviour.
BMC Public Health 2020;20:240. https://doi.org/10.1186/s12889-020-8246-3.

[43] King GS, Judd WR. Impact of a pharmacist-led pneumococcal vaccine compliance
program. Am J Health Syst Pharm 2017;74:1948–52. https://doi.org/10.2146/
ajhp160916.

[44] Baucom A, Brizendine C, Fugit A, Dennis C. Evaluation of a pharmacy-to-dose
pneumococcal vaccination protocol at an Academic Medical Center. Ann
Pharmacother 2019;53:364–70. https://doi.org/10.1177/1060028018805439.

[45] Parrish C, Phares CA, Fredrickson T, Lynch JB, Whiteside LK, Duber HC. Evaluation
of an emergency department influenza vaccination program: uptake factors and
opportunities. West J Emerg Med 2022:23. https://doi.org/10.5811/
westjem.2022.3.58952.

[46] Bardenheier BH, McConeghy KW, Davidson HE, Gravenstein S. US nursing home
residents receiving PCV13 in the SNF by recorded pneumococcal vaccination up-to-
date status, 2014-2018. J Am Geriatr Soc 2022;70:1726–33. https://doi.org/
10.1111/jgs.17717.

[47] Hussain N, Proctor D, Al-Bawardy B. The impact of inflammatory bowel disease
clinic on-site vaccination services. Crohns Colitis 2021;360(3):otab067. https://
doi.org/10.1093/crocol/otab067.

[48] Miller EL, Alexander GL, Madsen RW. Effects of staffing and regional location on
influenza and pneumococcal vaccination rates in nursing home residents.
J Gerontol Nurs 2016;42:38–44. https://doi.org/10.3928/00989134-20151124-
05.

[49] O’Neill ET, Bosco E, Persico E, Silva JB, Riester MR, Moyo P, et al. Correlation of
long-term care facility vaccination practices between seasons and resident types.
BMC Geriatr 2022;22:835. https://doi.org/10.1186/s12877-022-03540-3.

[50] Pu Y, Dolar V, Gucwa AL. A comparative analysis of vaccine administration in
urban and non-urban skilled nursing facilities. BMC Geriatr 2016;16:148. https://
doi.org/10.1186/s12877-016-0320-4.

[51] Silva J, Bosco EA, Riester M, McConeghy K, Moyo P, VA R, et al. Geographic
variation in influenza vaccination among US nursing home residents: a national
study. Pharmacoepidemiol Drug Saf 2021;30:408. https://doi.org/10.1002/
pds.5306.

[52] Cai S, Temkin-Greener H. Influenza vaccination and its impact on hospitalization
events in nursing homes. J Am Med Dir Assoc 2011;12:493–8. https://doi.org/
10.1016/j.jamda.2010.03.005.

[53] Gupta M, Gupta VK, Kaur N, Singla P, Singla M. Effect of non incentivised and
incentivised free COVID-19 vaccination camps in augmentation of State’s efforts in
achieving vaccination targets necessary for herd immunity. J Clin Diagn Res 2022;
16. https://doi.org/10.7860/JCDR/2022/52333.15929. LC01–5.

[54] Brown JD, Bell N. Role of psychiatric hospitals in the equitable distribution of
COVID-19 vaccines. Psychiatr Serv 2021;72:1080–3. https://doi.org/10.1176/
APPI.PS.202000808.

[55] Sabapathy D, Strong D, Myers R, Li B, Quan H. Pneumococcal vaccination of the
elderly during visits to acute care providers: who are vaccinated? Prev Med 2014;
62:155–60. https://doi.org/10.1016/j.ypmed.2013.11.009.

[56] Heidenreich PA, Zhao X, Hernandez AF, Yancy CW, Schwamm LH, Albert NM,
et al. Impact of an expanded hospital recognition program for heart failure quality
of care. J Am Heart Assoc 2014;3:e000950. https://doi.org/10.1161/
JAHA.114.000950.

[57] Ofstead CL, Sherman BW, Wetzler HP, Dirlam Langlay AM, Mueller NJ, Ward JM,
et al. Effectiveness of worksite interventions to increase influenza vaccination rates
among employees and families. J Occup Environ Med 2013;55:156–63. https://
doi.org/10.1097/JOM.0b013e3182717d13.

[58] Yeo YT, Song J, Ng EGT, L NLBI, TYS Kee, Tan CK, et al. Increasing influenza
vaccination rates in solid organ transplant recipients in an outpatient transplant
Centre. Proceedings of Singapore Healthcare 2020;29:223–7. https://doi.org/
10.1177/2010105820960159.

[59] Hebert K, Marzouka G, Arcement L, Julian E, Cortazar F, Dias A, et al. Prevalence
of vaccination rates in systolic heart failure: a prospective study of 549 patients by
age, race, ethnicity, and sex in a heart failure disease management program.
Congest Heart Fail 2010;16:278–83. https://doi.org/10.1111/j.1751-
7133.2010.00190.x.

[60] Mori K, Mori T, Nagata T, Ando H, Hino A, Tateishi S, et al. COVID-19 vaccination
coverage by company size and the effects of workplace vaccination program in
Japan: a cohort study. Environ Health Prev Med 2022;27:29. https://doi.org/
10.1265/ehpm.22-00091.

[61] Sitte J, Frentiu E, Baumann C, Rousseau H, May T, B J-P, et al. Vaccination for
influenza and pneumococcus in patients with gastrointestinal cancer or
inflammatory bowel disease: a prospective cohort study of methods for improving
coverage. Aliment Pharmacol Ther 2019;49:84–90. https://doi.org/10.1111/
apt.15057.

[62] Smith JG, Metzger NL. Evaluation of pneumococcal vaccination rates after vaccine
protocol changes and nurse education in a tertiary care teaching hospital. J Manag
Care Pharm 2011;17:701–8. https://doi.org/10.18553/jmcp.2011.17.9.701.

[63] Toback SL, Carr W, Hackell J, Bhatt P, Ryan A, Ambrose CS. Influenza vaccination
of parents and guardians by US pediatricians. Hum Vaccin 2011;7:436–40. https://
doi.org/10.4161/hv.7.4.14171.

[64] Ferro A, Bordin P, Benacchio L, Fornasiero F, Bressan V, Tralli V, et al. Influenza
vaccination and absenteeism among healthy working adults: a cost-benefit
analysis. Ann Ig 2020;32:234–44. https://doi.org/10.7416/ai.2020.2346.

[65] Dalton C, Lafeuillee G. “Can we vaccinate everybody?” a rehabilitation Ward’s
experience of an inpatient COVID-19 vaccination program. J Patient Exp 2022;9:
237437352210867. https://doi.org/10.1177/23743735221086761.

[66] Jacobs K, Posa M, Spellicy W, Otero J, Kelly M. Adult caregiver influenza
vaccination through Administration in Pediatric Outpatient Clinics a Cocooning
Healthcare Improvement Project. Pediatr Infect Dis J 2018;37:939–42. https://doi.
org/10.1097/INF.0000000000001970.

E. Lentakis et al. Vaccine 42 (2024) 126458 

17 

https://doi.org/10.1097/NCQ.0b013e31821fb6bb
https://doi.org/10.2147/copd.S222524
https://doi.org/10.1007/s13187-016-1017-2
https://doi.org/10.1007/s13187-016-1017-2
https://doi.org/10.1016/j.vaccine.2011.07.032
https://doi.org/10.1177/0018578717722788
https://doi.org/10.1016/j.ajem.2021.12.021
https://doi.org/10.1016/j.ajem.2021.12.021
https://doi.org/10.1097/jhq.0000000000000218
https://doi.org/10.1097/jhq.0000000000000218
https://doi.org/10.1136/qshc.2008.028746
https://doi.org/10.1136/qshc.2008.028746
https://doi.org/10.1097/NCQ.0000000000000110
https://doi.org/10.2146/ajhp160755
https://doi.org/10.2146/ajhp160755
https://doi.org/10.1016/j.jamda.2010.05.002
https://doi.org/10.1177/1062860614532682
https://doi.org/10.1097/MIB.0b013e31828c8512
https://doi.org/10.1097/MIB.0b013e31828c8512
https://doi.org/10.1097/01.NPR.0000586012.31046.c9
https://doi.org/10.1097/01.NPR.0000586012.31046.c9
https://doi.org/10.1002/ajim.22934
https://doi.org/10.4278/ajhp.131216-ARB-643
https://doi.org/10.1016/j.ajo.2012.11.022
https://doi.org/10.1016/j.ajo.2012.11.022
https://doi.org/10.1007/s10900-018-0517-x
https://doi.org/10.1177/21650799211016906
https://doi.org/10.1177/21650799211016906
https://doi.org/10.1016/j.ajic.2018.02.020
https://doi.org/10.1177/2165079916686591
https://doi.org/10.1177/2165079916686591
https://doi.org/10.1177/0897190016628963
https://doi.org/10.7861/clinmed.2022-0132
https://doi.org/10.1177/0009922810374353
https://doi.org/10.1186/s12889-020-8246-3
https://doi.org/10.2146/ajhp160916
https://doi.org/10.2146/ajhp160916
https://doi.org/10.1177/1060028018805439
https://doi.org/10.5811/westjem.2022.3.58952
https://doi.org/10.5811/westjem.2022.3.58952
https://doi.org/10.1111/jgs.17717
https://doi.org/10.1111/jgs.17717
https://doi.org/10.1093/crocol/otab067
https://doi.org/10.1093/crocol/otab067
https://doi.org/10.3928/00989134-20151124-05
https://doi.org/10.3928/00989134-20151124-05
https://doi.org/10.1186/s12877-022-03540-3
https://doi.org/10.1186/s12877-016-0320-4
https://doi.org/10.1186/s12877-016-0320-4
https://doi.org/10.1002/pds.5306
https://doi.org/10.1002/pds.5306
https://doi.org/10.1016/j.jamda.2010.03.005
https://doi.org/10.1016/j.jamda.2010.03.005
https://doi.org/10.7860/JCDR/2022/52333.15929
https://doi.org/10.1176/APPI.PS.202000808
https://doi.org/10.1176/APPI.PS.202000808
https://doi.org/10.1016/j.ypmed.2013.11.009
https://doi.org/10.1161/JAHA.114.000950
https://doi.org/10.1161/JAHA.114.000950
https://doi.org/10.1097/JOM.0b013e3182717d13
https://doi.org/10.1097/JOM.0b013e3182717d13
https://doi.org/10.1177/2010105820960159
https://doi.org/10.1177/2010105820960159
https://doi.org/10.1111/j.1751-7133.2010.00190.x
https://doi.org/10.1111/j.1751-7133.2010.00190.x
https://doi.org/10.1265/ehpm.22-00091
https://doi.org/10.1265/ehpm.22-00091
https://doi.org/10.1111/apt.15057
https://doi.org/10.1111/apt.15057
https://doi.org/10.18553/jmcp.2011.17.9.701
https://doi.org/10.4161/hv.7.4.14171
https://doi.org/10.4161/hv.7.4.14171
https://doi.org/10.7416/ai.2020.2346
https://doi.org/10.1177/23743735221086761
https://doi.org/10.1097/INF.0000000000001970
https://doi.org/10.1097/INF.0000000000001970


[67] Abuelenen T, Khalil S, Simoneit E, Palakurty SH, Hatch LA, Radisic A, et al. Prevent
and protect: a vaccination initiative for uninsured patients at a student-run free
clinic. J Community Health 2020;45:910–5. https://doi.org/10.1007/s10900-020-
00808-w.

[68] Thomsen R, Smyth W, Gardner A, Ketchell J. Centrelink: an innovative urban
intervention for improving adult aboriginal and Torres Strait islander access to
vaccination. Healthc Infect 2012;17:136–41. https://doi.org/10.1071/HI12035.

[69] Wall GC, Van Der Veer JJ, Romine MJ, Yeager SM. Assessment of candidacy for
pneumococcal vaccination in intensive care patients. Intensive Crit Care Nurs
2013;29:212–5. https://doi.org/10.1016/j.iccn.2012.10.004.

[70] Hinshaw D, Chandran AU. Evaluation of a geriatric inpatient influenza
immunization program. Am J Infect Control 2011;39:342–4. https://doi.org/
10.1016/j.ajic.2010.12.006.

[71] Banks LL, Crandall C, Esquibel L. Throughput times for adults and children during
two drive-through influenza vaccination clinics. Disaster Med Public Health Prep
2013;7:175–81. https://doi.org/10.1017/dmp.2013.3.

[72] Cohen V, Jellinek-Cohen SP, Likourezos A, Lum D, Zimmerman DE, Willner MA,
et al. Feasibility of a pharmacy-based influenza immunization program in an
academic emergency department. Ann Pharmacother 2013;47:1440–7. https://doi.
org/10.1177/1060028013502456.

[73] de Souto Barreto P, Lapeyre-Mestre M, Vellas B, Rolland Y. Indicators of influenza
and pneumococcal vaccination in French nursing home residents in 2011. Vaccine
2014;32:846–51. https://doi.org/10.1016/j.vaccine.2013.12.023.

[74] Travers JL, Stone PW, Bjarnadottir RI, Pogorzelska-Maziarz M, Castle NG,
Herzig CTA. Factors associated with resident influenza vaccination in a national
sample of nursing homes. Am J Infect Control 2016;44:1055–7. https://doi.org/
10.1016/j.ajic.2016.01.019.

[75] Bardenheier BH, Shefer AM, Lu PJ, Remsburg RE, Marsteller JA. Are standing order
programs associated with influenza vaccination? - NNHS, 2004. J Am Med Dir
Assoc 2010;11:654–61. https://doi.org/10.1016/j.jamda.2009.12.091.

[76] Lee BY, Bailey RR, Wiringa AE, Afriyie A, Wateska AR, Smith KJ, et al. Economics
of employer-sponsored workplace vaccination to prevent pandemic and seasonal
influenza. Vaccine 2010;28:5952–9. https://doi.org/10.1016/j.
vaccine.2010.07.003.

[77] Patterson BW, Khare RK, Courtney DM, Lee TA, Kyriacou DN. Cost-effectiveness of
influenza vaccination of older adults in the ED setting. Am J Emerg Med 2012;30:
1072–9. https://doi.org/10.1016/j.ajem.2011.07.007.

[78] Verelst F, Beutels P, Hens N, Willem L. Workplace influenza vaccination to reduce
employee absenteeism: an economic analysis from the employers’ perspective.
Vaccine 2021;39:2005–15. https://doi.org/10.1016/j.vaccine.2021.02.020.

[79] Zimmerman RK, Wiringa AE, Nowalk MP, Lin CJ, Rousculp MD, Mitgang EA, et al.
The comparative value of various employer-sponsored influenza vaccination
clinics. J Occup Environ Med 2012;54:1107–17. https://doi.org/10.1097/
JOM.0b013e3182677d34.

[80] Dang CJ, Dudley JE, Truong HA, Boyle CJ, Layson-Wolf C. Planning and
implementation of a student-led immunization clinic. Am J Pharm Educ 2012;76:
78.

[81] De Almeida LY, Domingues J, Rewa T, Novaes DB, Do Nascimento AAA, Bonfim D.
Implementation of the drive-through strategy for COVID-19 vaccination: an
experience report. Rev Esc Enferm USP 2022:56. https://doi.org/10.1590/1980-
220X-REEUSP-2021-0397en.

[82] Gupta PS, Mohareb AM, Valdes C, Price C, Jollife M, Regis C, et al. Mobile health
services for COVID-19: counseling, testing, and vaccination for medically
underserved populations. Am J Public Health 2022;112:1556–9. https://doi.org/
10.2105/AJPH.2022.307021.

[83] Moyce S, Ruff J, Galloway A, Shannon S. Implementation of a COVID-19 mass
vaccination clinic to college students in Montana. Am J Public Health 2021;111:
1776–9. https://doi.org/10.2105/AJPH.2021.306435.

[84] Nowalk MP, Lin CJ, Toback SL, Rousculp MD, Eby C, Raymund M, et al. Improving
influenza vaccination rates in the workplace. A randomized trial. Am J Prev Med
2010;38:237–46. https://doi.org/10.1016/j.amepre.2009.11.011.

[85] Berry SD, Goldfeld KS, McConeghy K, Gifford D, Davidson HE, Han L, et al.
Evaluating the findings of the IMPACT-C randomized clinical trial to improve
COVID-19 vaccine coverage in skilled nursing facilities. JAMA Intern Med 2022;
182:324. https://doi.org/10.1001/jamainternmed.2021.8067.

[86] Harvey-Vera A, Munoz S, Artamonova I, Abramovitz D, Mittal ML, Rosales C, et al.
COVID-19 vaccine uptake among people who inject drugs in Tijuana Mexico. Front
Public Health 2022;10:931306. https://doi.org/10.3389/fpubh.2022.931306.

[87] Robke JT, Woods M. A decade of experience with an inpatient pneumococcal
vaccination program. Am J Health Syst Pharm 2010;67:148–52. https://doi.org/
10.2146/ajhp080638.

[88] Dauz A, O’Neil CK, Stewart-Lynch A. Assessing the impact of the consultant
pharmacist on pneumococcal vaccine Administration in a Long-term Care Facility.
Sr Care Pharm 2022;37:565–70. https://doi.org/10.4140/TCP.n.2022.565.

[89] Venkat A, Chan-Tompkins NH, Hegde GG, Chuirazzi DM, Hunter R, Szczesiul JM.
Feasibility of integrating a clinical decision support tool into an existing
computerized physician order entry system to increase seasonal influenza
vaccination in the emergency department. Vaccine 2010;28:6058–64. https://doi.
org/10.1016/j.vaccine.2010.06.090.

[90] The PDSA cycle . The Deming Institute 2024, https://deming.org/explore/pdsa/
[accessed February 7, 2024].

[91] Model for Improvement and PDSA cycles. Clinical Excellence Commission NSW
Government 2024, https://www.cec.health.nsw.gov.au/CEC-Academy/quality-im
provement-tools/model-for-improvement-and-pdsa-cycles (accessed February 7,
2024).

[92] Walter SR, Raban MZ, Dunsmuir WTM, Douglas HE, Westbrook JI. Emergency
doctors’ strategies to manage competing workload demands in an interruptive
environment: an observational workflow time study. Appl Ergon 2017;58:454–60.
https://doi.org/10.1016/j.apergo.2016.07.020.

[93] Ward K, Chow MYK, King C, Leask J. Strategies to improve vaccination uptake in
Australia, a systematic review of types and effectiveness. Aust N Z J Public Health
2012;36:369–77. https://doi.org/10.1111/j.1753-6405.2012.00897.x.

[94] Last BS, Buttenheim AM, Timon CE, Mitra N, Beidas RS. Systematic review of
clinician-directed nudges in healthcare contexts. BMJ Open 2021;11:e048801.
https://doi.org/10.1136/bmjopen-2021-048801.

E. Lentakis et al. Vaccine 42 (2024) 126458 

18 

https://doi.org/10.1007/s10900-020-00808-w
https://doi.org/10.1007/s10900-020-00808-w
https://doi.org/10.1071/HI12035
https://doi.org/10.1016/j.iccn.2012.10.004
https://doi.org/10.1016/j.ajic.2010.12.006
https://doi.org/10.1016/j.ajic.2010.12.006
https://doi.org/10.1017/dmp.2013.3
https://doi.org/10.1177/1060028013502456
https://doi.org/10.1177/1060028013502456
https://doi.org/10.1016/j.vaccine.2013.12.023
https://doi.org/10.1016/j.ajic.2016.01.019
https://doi.org/10.1016/j.ajic.2016.01.019
https://doi.org/10.1016/j.jamda.2009.12.091
https://doi.org/10.1016/j.vaccine.2010.07.003
https://doi.org/10.1016/j.vaccine.2010.07.003
https://doi.org/10.1016/j.ajem.2011.07.007
https://doi.org/10.1016/j.vaccine.2021.02.020
https://doi.org/10.1097/JOM.0b013e3182677d34
https://doi.org/10.1097/JOM.0b013e3182677d34
http://refhub.elsevier.com/S0264-410X(24)01140-X/rf0400
http://refhub.elsevier.com/S0264-410X(24)01140-X/rf0400
http://refhub.elsevier.com/S0264-410X(24)01140-X/rf0400
https://doi.org/10.1590/1980-220X-REEUSP-2021-0397en
https://doi.org/10.1590/1980-220X-REEUSP-2021-0397en
https://doi.org/10.2105/AJPH.2022.307021
https://doi.org/10.2105/AJPH.2022.307021
https://doi.org/10.2105/AJPH.2021.306435
https://doi.org/10.1016/j.amepre.2009.11.011
https://doi.org/10.1001/jamainternmed.2021.8067
https://doi.org/10.3389/fpubh.2022.931306
https://doi.org/10.2146/ajhp080638
https://doi.org/10.2146/ajhp080638
https://doi.org/10.4140/TCP.n.2022.565
https://doi.org/10.1016/j.vaccine.2010.06.090
https://doi.org/10.1016/j.vaccine.2010.06.090
https://deming.org/explore/pdsa/
https://www.cec.health.nsw.gov.au/CEC-Academy/quality-improvement-tools/model-for-improvement-and-pdsa-cycles
https://www.cec.health.nsw.gov.au/CEC-Academy/quality-improvement-tools/model-for-improvement-and-pdsa-cycles
https://doi.org/10.1016/j.apergo.2016.07.020
https://doi.org/10.1111/j.1753-6405.2012.00897.x
https://doi.org/10.1136/bmjopen-2021-048801

	Exploring the delivery of adult vaccination outside of primary care settings: A mixed methods scoping review
	1 Introduction
	2 Methods
	2.1 Eligibility criteria
	2.2 Population
	2.3 Context
	2.4 Concepts
	2.5 Study characteristics
	2.5.1 Information sources and search strategy
	2.5.2 Selection of sources of evidence
	2.5.3 Data extraction and charting
	2.5.4 Data synthesis


	3 Results
	3.1 Study characteristics
	3.2 Barriers and facilitators to delivery
	3.3 Barriers
	3.4 Facility-level barriers
	3.5 Provider-level barriers
	3.6 Patient-level barriers
	3.7 Facilitators
	3.8 Facility-level facilitators
	3.9 Provider-level facilitators
	3.10 Patient-level facilitators

	4 Interventions
	4.1 Plan-Do-Study-Act (PDSA) cycles
	4.2 Pharmacist intervention
	4.3 Provider reminders
	4.4 Patient education
	4.5 Other
	4.6 Multicomponent strategies
	4.7 Successful interventions
	4.8 Facility-level
	4.9 Provider-level
	4.10 Patient-level
	4.11 Unsuccessful interventions
	4.12 Facility-level
	4.13 Provider-level
	4.14 Patient-level

	5 Cost analysis
	6 Discussion
	6.1 Immunisation of hospital in-patients and provider barriers
	6.2 Immunisation in outpatient clinics: a more sustainable approach?
	6.3 Workplace immunisation and limitations of patient education
	6.4 Operational planning and Plan-Do-Study-Act (PDSA) cycles
	6.5 Provider education and clinical reminders
	6.6 Limitations

	7 Conclusion
	Funding
	AI use statement
	Strengths and limitations
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgments
	Appendix A Supplementary data
	References


