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ABSTRACT

Vaccination is a successful public health intervention; however, vaccine-preventable diseases continue to pose
global health risks due to insufficient uptake. Expanding authority for “alternative” or complementary
healthcare providers to administer vaccinations, as well as approving additional non-clinical vaccination
sites, could improve access to and uptake of vaccines. The value of complementary providers and expanded
sites has been documented in the United States; however, there is limited evidence in geographies outside the
United States. To address this gap, we conducted a systematic literature review to identify studies that
evaluated vaccination by complementary providers and/or at expanded sites outside of the United States.
Of 943 identified records, 18 met our inclusion criteria and were conducted in Australia (4), Canada (6), the
United Kingdom (3), Peru (2), Cameroon (1), or in multiple geographies (2). All studies demonstrated that
expanding provider types and sites could positively impact vaccine uptake and/or provide additional benefits.

Introduction

Vaccinations are one of the most successful public health
strategies for preventing disease at the individual and popula-
tion level."* However, some vaccines are still underused, par-
ticularly among adults. For example, a 2022 review of 522
studies from 68 countries/regions reported the influenza vac-
cination rate of 24.96% (95% CI 23.45%-26.50%) in the gen-
eral population.® Global coverage data for other adult vaccines
varies significantly due to healthcare infrastructure, vaccine
policies, and availability, but evidence suggests that vaccina-
tion coverage rates (VCRs) for other adult vaccines, such as
HPV, pneumococcal, and herpes zoster, are also well below
coverage targets. While vaccination rates vary greatly from
country to country and by vaccine, many countries are still
failing to reach target vaccination coverage rates (VCRs).»’
Cost, time, and inconvenient vaccination locations have
been documented as barriers to accessing vaccinations and
thus pose a key challenge to achieving target VCRs.® Offering
additional locations for vaccination services and extending
authorization for non-physician health professionals to
administer vaccines can expand access, improve convenience,
and support higher VCRs.””'® “Alternative” or complementary
providers who could be authorized to administer vaccines may
include pharmacists, pharmacy technicians, community health
workers, and midwives.'>"'” The sites at which vaccines can be
administered could also be expanded beyond clinical facilities,
allowing both traditional and complementary providers to
offer vaccination at expanded sites such as pharmacies, school-
based health clinics, workplaces, dental offices, mobile clinics,
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assisted-living facilities, and people’s homes.** >® Expansion of
vaccine administration services to include expanded delivery
sites and complementary providers must consider relevant
policy and logistical factors; for example, providers must
receive appropriate training and have an expanded scope of
practice, and non-clinical facilities must have the space and
appropriate equipment to store and administer vaccines,
monitor for adverse reactions, and record vaccination events.

The value of complementary providers and expanded sites in
promoting vaccine uptake has been best documented in studies
from the United States (US). Many US studies have shown that
expanding the types of settings in which vaccines can be admi-
nistered, and the provider types authorized to administer vac-
cines, can increase VCRs among the target populations and
provide a convenient and acceptable way to increase access to
vaccination.”” > In contrast, there is more limited evidence on
whether these or other complementary vaccination pathways
can increase uptake of various types of vaccines in geographies
outside the US.”>** Potential differences in, for example, health
care systems, regulations, infrastructure, historical context
(including location-specific factors related to the level of trust
in vaccination and in health care providers), and the roles of
pharmacists and other complementary providers in other coun-
tries may lessen the impact of expanding vaccination provider
types and administration sites.>

To broaden our understanding of complementary vaccina-
tion strategies, we conducted a systematic literature review
(SLR) on how policies that expand vaccination to complemen-
tary providers and/or sites affect vaccine uptake outside the
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US. As a secondary objective, we identified barriers to and
facilitators of these expanded vaccination strategies.

Methods

We conducted an SLR using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020
reporting guidelines.’® This protocol was registered with the
PROSPERO international prospective register of systematic
reviews, registration number CRD42022375171.

Search strategy

We conducted a search in September 2022 in Embase and
PubMed. Key search terms included vaccination, vaccination
coverage, vaccines, immunization, immunization programs,
pharmacist, dentist, community health worker, allied health
personnel, birth attendant, maternal care provider, nursing
student, physician assistant, mobile clinic, community phar-
macy, and drug store (full list provided in Supplementary
Table S1). We also used a snowballing search method by
reviewing and screening all articles included in other SLRs
and meta-analyses that met our inclusion criteria.””**

Study selection

We included peer-reviewed studies conducted outside the US
and published in English between January 1, 2000 and
September 7, 2022, to reflect the expansion of pharmacists’

scope of work to include vaccination in early-adopter countries
such as the US and Canada in the mid-to-late 1990s and early
2000s. Full details of the Patient, Intervention, Comparison,
Outcome, Time, and Study design (PICOTS) inclusion and
exclusion criteria are presented in Table 1. Eligible studies
had at least one primary outcome, defined as impact on vacci-
nation (captured as, for example, annual vaccine uptake,
cumulative VCR, or initiation or completion of a vaccination
series). For studies that reported an eligible primary outcome-
(s), we also extracted any secondary outcomes related to bar-
riers and facilitators of the evaluated policies and programs,
including the feasibility, acceptability, and public perception of
vaccination services, in general and when offered at
a particular location or by a specific provider type.

The inclusion criteria for provider type captured any
intervention, program, or policy change that allowed com-
plementary (i.e., non-physician) providers to administer
vaccines that are routinely recommended in the country
of study, which we defined as all vaccines, except those
recommended for travel, and outbreak or pandemic-related
vaccines (e.g., COVID-19, Ebola). For administration sites,
we included any intervention, program, or policy change
that allowed or facilitated the administration of routine
vaccines at expanded locations, including any non-clinical
locations or other settings where vaccinations can be admi-
nistered, such as pharmacies, schools, workplaces, dental
offices, mobile clinics, assisted-living facilities, and in-
home services. We distinguished expanded site studies of
school-based health clinics for enrolled students from those

Table 1. Patient, intervention, comparison, outcome, time, and study design (PICOTS) criteria.

Study variable Inclusion criteria

Exclusion criteria

Population

Intervention

Comparison

Outcome

Time
Study design

Other

Populations of any age in any country outside the US eligible for any routine
vaccination as defined by the country in which the study took place, except
vaccines used for travel, outbreaks, or pandemics such as COVID-19

Any intervention, program, or policy change that allows or facilitates non-

COVID-19 vaccination or non-travel vaccinations at complementary sites, by

either traditional vaccine administrators or complementary providers

Any intervention, program, or policy change that allows complementary provi-

ders to administer non-COVID-19 or non-travel vaccines

Non-COVID-19 or non-travel vaccinations administered only in clinical settings

by traditional vaccination providers

Primary outcomes (all continuous)

o Vaccination coverage rates, captured as annual uptake, cumulative coverage
rates, or vaccination series initiation or completion

Secondary outcomes (collected only from studies with primary outcomes; all

continuous)

o Feasibility of vaccinations

o Acceptability of receiving vaccinations

o Perception of vaccination services (public, healthcare providers, key opinion
leaders)

Published between January 1, 2000, and September 7, 2022

Randomized controlled trials

Non-randomized/intervention trials (including single-arm studies)

Observational studies

o With controls (e.g., retrospective studies, case control studies)

o Without controls (e.g., cross-sectional studies, cohort studies without con-
trols, case series)

Registry studies

Natural history studies

Other systematic reviews

Peer-reviewed studies published in English

Populations in the US

Populations vaccinated with pandemic- or out-
break-related vaccines

Populations vaccinated for travel purposes, as
defined by the country where the study was
completed

Supplemental immunization activities

Education and advocacy campaigns that drive
awareness of vaccination only

School-based vaccination of enrolled students

Not applicable

Not applicable

Published prior to January 1, 2000
All other study types

Gray literature/nonscientific reports and any
other unpublished reports

Studies published in a language other than
English




that assessed any other form of school-based vaccination,
and included only the latter. We excluded school-based
health clinics for enrolled students because this is an evi-
dence-based vaccination strategy that has already been
extensively demonstrated to improve VCRs for school-
aged students®>***!; further, school-based vaccination of
enrolled students is already used as a standard vaccination
delivery pathway for select routine vaccines in many
countries.”” We also excluded non-routine supplemental
immunization activities at non-clinical locations, defined
by the World Health Organization (WHO) as vaccination
campaigns that aim to “deliver vaccination to all targeted
individuals regardless of their vaccination status (prior
history). The aim is to rapidly raise population level immu-
nity and reduce the number of susceptibles in order to
achieve disease control or elimination goals.”*

Studies identified by our initial search were screened by two
researchers, who independently reviewed all titles and
abstracts and removed publications that did not meet the
inclusion criteria. Articles that met these criteria were included
in the full-text review, which was independently conducted by
the same two researchers. Conflicts regarding study inclusion
during the initial screen and after the full-text review were
resolved by a third independent reviewer. We recorded ratio-
nales for excluded articles at each stage, per the PRISMA
diagram guidelines.”®

Study quality assessment in included studies

Before conducting our full analysis, we assessed each included
study’s quality and risk of bias using standardized quality-
rating tools. We assessed randomized controlled trials

Identification of records via databases and registers
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(RCTs) using Cochrane’s risk-of-bias tool** and non-RCTs
using the Effective Public Health Practice Project Quality
Assessment Tool for Quantitative Studies.”” After reviewing
and coding each study with the respective tool, we included in
our full analysis only those studies that received a high or
medium quality rating (Supplementary Table S2).

Data collection

A data extraction table was used to collect key information and
characteristics for each included study: i.e., study design, vac-
cine types, geographies, time frames, populations, outcomes
measures, analysis methods, results, and secondary outcomes.
We then conducted a thematic analysis to understand the
frequency and outcomes of topic categories. Given the hetero-
geneity across study designs and objectives, a meta-analysis
was not conducted.

Results
Summatry of study characteristics

Of 943 identified records, 18 met the inclusion criteria, of
which two were SLRs with meta-analyses,’*® one was an
RCT,* and 15 were non-RCTs (Figure 1, Table 2).48-62 The
16 non-SLR studies were conducted across five countries and
five continents and evaluated the impact of complementary
providers and/or expanded vaccination sites on the uptake of
vaccines for human papillomavirus (HPV; 3 studies), influenza
(12 studies), and pertussis (1 study). The SLRs included evi-
dence from multiple countries and vaccine types, including
influenza, HPV, pneumococcal, herpes zoster, and pertussis-
containing vaccines.

Identification of records through other sources

Screening
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The two SLRs evaluated the impacts of pharmacists as
vaccinators, facilitators, and educators across multiple
countries.”>*® Both included data from US studies in the
associated meta-analyses. The RCT estimated the impact of
providing pharmacy-based vaccination clinics and outreach
in rural communities in British Columbia, Canada.*” Of the
remaining 15 studies, 11 evaluated pharmacist-administered
vaccination, including at community pharmacies, **~>>>%¢1-62
and residential care facilities.*”>>*%>*®"% The remaining
four studies evaluated other providers administering vaccina-
tion at expanded sites, including midwives at pregnancy care
clinics,”® community health workers in community-based
settings,**” and nurses at community-based sites.*” Seven
studies evaluated specific subpopulations: adolescent girls
and young women in Peru***” and Cameroon,* residential
care facility employees in Australia,”® pregnant women in
Australia,”® and individuals >65 years of age or “at-risk”
(e.g., due to underlying medical conditions) in Canada®’
and the UK.>?

Across the 16 non-SLRs, seven studies estimated impacts on
vaccine uptake using a pre-post analysis, *>*>>*">*>%? whereas
two compared vaccine uptake in regions with expanded vacci-
nation services to comparison regions.”’”® Among the seven
studies with no comparison group, three estimated rates of
vaccination series completion***”% and four estimated vac-
cine doses administered.’">>"-%>

Summatry of study findings

Studies on the evaluation of pharmacist-administered
vaccination
Two prior multi-country SLRs were included in the analysis.
The first assessed the impact of pharmacists as vaccine admin-
istrators, educators, advocates, or facilitators and found that
pharmacist involvement in any role increased vaccine coverage
in all 36 included studies.*® A meta-analysis of two RCTs**
was also conducted, but both RCTs were conducted in the US
and thus the results of the meta-analysis were excluded from
the current study. A second SLR identified 12 RCTs and 67
observational studies that assessed the impact of pharmacists
on vaccination, and again observed a positive association
between pharmacist involvement in any role and increased
vaccination rate.”® The associated meta-analysis included one
US RCT and one Canadian pooled RCT*%%; the Canadian
study was also identified in our SLR and is discussed separately
below.

Six primary studies evaluated whether there was
a statistically significant impact on vaccine uptake of policies
allowing pharmacists to administer vaccinations. Three of
these studies evaluated how policies allowing Canadian
pharmacists to be vaccinators affected seasonal influenza
VCRs; one estimated a VCR increase of 5.9% among people
>5years of age in Nova Scotia (p<.001),>* and another
estimated a 2.2% increase in VCR, with an increased like-
lihood of uptake (prevalence ratio 1.05, p <.05).>° A third
study evaluated a cluster RCT of community-based vaccina-
tion clinics in rural British Columbia, Canada, and observed
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statistically similar mean overall influenza immunization
rates in intervention versus control communities in 2009
(p=.79)."" In a subgroup analysis segregated by age,
among individuals >65 years of age the mean immunization
rate in 2010 was significantly higher in the intervention
communities (80.1% versus 56.9% in control communities;
p=.01), although the reverse was true for at-risk individuals
2-64 years of age (16.3% in intervention communities versus
21.2% in control communities; p = .04).” In another study,
pharmacists in a vaccination clinic in an Australian residen-
tial care facility increased the influenza VCR among staff by
22.7% (p <.01).>® A longitudinal study in Wales, UK showed
that although the number of vaccinations delivered by both
community pharmacists and general practitioners (GPs)
generally increased over time, the proportion of vaccinations
delivered by community pharmacists increased from 0.3% in
2012-2013 to 5.7% in 2017-2018; this increasing proportion
was positively correlated with total vaccination numbers (R
=0.9316, p<.01).>> Another study of a pharmacist-
administered influenza vaccination pilot program in
London, UK did not show a statistically significant change
in VCR; however, there was a rise in the proportion of
eligible individuals vaccinated at pharmacies, and
a statistically significant increase in the proportion of influ-
enza vaccine doses administered at pharmacies between the
first and second year of the initiative (p <.001).*

Two studies estimated the impact of pharmacists as vacci-
nators using methods that did not include statistical analysis.
Both reported that policy changes that allowed pharmacists to
administer vaccines were associated with an increase in the
overall number of vaccines administered: specifically, the stu-
dies observed a 17% increase in the number of influenza
vaccines administered in Ontario, Canada in the first year
after the policy change compared to the previous year™ and
a 6.0% increase in the influenza VCR among individuals =5
years of age and a 9.8% increase among those >65 years of age
in Nova Scotia, Canada.”

Four studies of complementary provider policies cap-
tured vaccine uptake but did not compare the uptake of
vaccines administered by complementary providers to
a comparison group or time period. These studies focused
on administration of the seasonal influenza vaccine by
pharmacists, and each showed that complementary provi-
ders specifically improved access to vaccination.
A Canadian study showed that four community pharmacies
in Toronto delivered 2,498 influenza vaccine doses over
8 weeks in 2013,°" while another study found that pharma-
cists administered 9.7% of all influenza vaccinations in the
Isle of Wight, UK during the first annual campaign that
allowed pharmacists to participate.®” One Australian study
showed that pharmacists from 76 community pharmacies
in Western Australia delivered 15,621 influenza vaccines to
adults in 2015, and delivered a larger proportion of all
influenza vaccines in rural than urban communities®>;
another reported that 36 pharmacists across 25 pharmacies
in New South Wales administered 2,253 influenza vaccines
to adults during 2016.”"
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Studies on the evaluation of other complementary providers
beyond pharmacists administering vaccinations at
expanded sites

Four studies evaluated the impact of non-pharmacist comple-
mentary provider types administering vaccination at expanded
sites, including midwives at pregnancy care clinics, commu-
nity health workers in community-based settings, and nurses
at community-based sites. A study conducted in Australia
assessed the impact of hospital-based administration of
a maternal pertussis-containing vaccine following the imple-
mentation of an expanded standing order permitting midwives
to administer the vaccine during the third trimester (post-
partum vaccination by midwives was already permitted
under a previous standing order).”® The study reported that
the intervention significantly increased the uptake of maternal
pertussis vaccination at all three participating hospital sites:
from a median of 55% of all deliveries to 68% at a hospital with
a preexisting on-site, nurse-led immunization service (p =.01);
from 39% to 91% at a hospital where the expanded standing
order was introduced before the study period (p =.003); and
from 65% to 88% at a hospital where the expanded standing
order was introduced at the beginning of the study period (p
=.002). Three additional studies lacked study designs that
could be used to evaluate the statistical significance of the
effects. All three studies focused on HPV vaccination; popula-
tions in which baseline vaccination rates were zero; and inter-
ventions that included educational materials, active outreach,
follow-up, and vaccinations administered at schools (but
accessible by all eligible populations), mobile clinics, and com-
munity venues. These initiatives achieved 3-dose series com-
pletion rates of 84.6% among 6,851 adolescent girls and young
women who had received a first dose in Cameroon,” 93%
among 331 girls who had received a first dose in Manchay,
Peru,” and 64.1% among 312 girls who had received a first
dose in urban and rural communities in the Amazon in Peru.*®

Secondary outcomes: barriers and facilitators of
vaccination services at expanded sites and by
complementary providers

Facilitators

Several studies noted specific aspects of complementary vacci-
nation strategies that contributed to their success
(Supplementary Table 3). Four studies reported on advertising
and other awareness campaigns that successfully promoted
vaccination services, including community meetings and
word-of-mouth in Peru*®; in Australia, physical mail drops,
social media posts, in-store and sidewalk signage, and word-of
-mouth’'; personalized invitation letters and local newspaper
advertising in Canada®’; and in Cameroon, multi-lingual pre-
sentations in diverse community settings.”” The Cameroon
study also highlighted the importance of education of par-
ents/caregivers, health care workers, and other stakeholders
(e.g., school staff) about the benefits and safety of vaccination,
as well as extensive engagement with community leaders,
whose support helped to overcome negative attitudes toward
HPV vaccination and increase the acceptability of vaccination
among the target population.®® Further, the same study iden-
tified a number of logistical factors that facilitated vaccination,

including peer-tracking approaches to identify and locate
missing girls for second and third vaccine dose administration,
a combined mother and daughter HPV screening and vaccina-
tion approach, and the use of multiple community-based sites
to administer vaccinations.®

Another facilitator to vaccination at complementary sites
and by complementary providers was positive provider per-
ception toward these complementary delivery strategies. Three
studies surveyed pharmacists about their attitudes toward
policies expanding their authority to administer
vaccinations.*”*">> Pharmacists in London, UK generally
viewed pharmacy-based influenza vaccination positively,
believing that it reduced the overall health care system burden,
improved patient choices, and was more convenient for
patients.49 Pharmacists in New South Wales, Australia
reported that respondents felt confident in counseling patients
and delivering vaccination, found vaccination to be rewarding
and professionally satisfying, and believed that offering these
services helped to build ongoing relationships with pharmacy
customers.”’ Finally, pharmacists in Western Australia
expressed confidence in their ability to provide vaccination
(with specific reasons for this confidence including positive
feedback from patients and the availability of written proce-
dures and guidelines), found the practice professionally satis-
fying, felt that offering vaccination services promoted the
overall image of the profession and encouraged uptake of
other in-store health care services, and perceived that pharma-
cist-administered vaccination reduced GP waiting times and
overall health care system strain.”

Positive patient attitudes were also recorded. Five studies
solicited patient attitudes toward pharmacist vaccinators
directly.’>*”°>°1%2 The vast majority of surveyed patients
reported positive attitudes: for example, 86% of respondents
in one study were very comfortable and 92% were very satis-
fied with pharmacist-administered vaccinations, 99% would
recommend pharmacist-administered vaccination to a friend
or family member, and 97% of free-form comments were
favorable®’; in another study, 91% of respondents rated the
pharmacy vaccination service as excellent and 98% would get
vaccinated at a pharmacy again.®> One of the included SLRs
also identified a study in which the involvement of pharmacists
in vaccination increased patient satisfaction with and aware-
ness of vaccination.’ Specific benefits of complementary vac-
cination pathways that were mentioned by patients in these
studies included convenience and accessibility (e.g., walk-in
vaccination, convenient locations, extended operating
hours),*”»**"6? the professionalism and vaccination technique
of pharmacists,’" and the perceived reduced risk of exposure to
infection while being vaccinated at a pharmacy compared to
a GP’s office as well as the perceived reduction in GPs’
workloads.*

An additional four studies included provider or investigator
perceptions of patient or community attitudes to
vaccination.”****% For example, pharmacists in New South
Wales reported positive patient attitudes including apprecia-
tion of the location’s convenience and accessibility (e.g., ease of
scheduling appointments and availability of walk-in vaccina-
tion) and a perceived lower risk of exposure to infection at
a pharmacy compared to a GP’s waiting room.”" Similar



positive patient attitudes (convenience and accessibility, no
requirement for an appointment, convenient locations, and
extended operating hours), as well as high levels of patient
trust in pharmacists as vaccinators, were reported by pharma-
cists in Western Australia.”> An HPV vaccination study con-
ducted in Cameroon reported that a high level of credibility
and trust in the health care organization whose staff were
administering vaccines contributed to high vaccine acceptabil-
ity and uptake in the community.®° Positive patient sentiments
toward alternative sites were also inferred from patients’ will-
ingness to pay for pharmacy-based vaccinations, even when
free alternatives were available through GP services. Two
Australian studies estimated that 12-17%"> or 21%°" of reci-
pients could have received their vaccine for free from a GP, due
to membership in a high-risk group under Australia’s National
Immunization Plan, but still chose to pay for a pharmacy-
based vaccination.

Five of the included studies identified cost-related factors
that facilitated vaccination by pharmacists.”>**°>>*>° For
example, an Australian study reported that vaccination at
a pharmacy cost patients less than seeing a doctor if they did
not qualify for free vaccination.” Furthermore, a UK study
estimated that each pharmacy-administered influenza vaccine
dose cost the National Health Service <£2.35 less than a dose
administered by a GP.* Lastly, an SLR identified a study
reporting that vaccinations in a pharmacy cost <26% less to
administer than in a physician’s office and <20% less than in
other medical settings such as emergency rooms and other
inpatient/outpatient hospital settings.”> Complementary vac-
cination pathways also had positive health economic effects.
A study that evaluated the economic outcomes of a policy
change that expanded influenza vaccination services in
Ontario, Canada to include pharmacists estimated that the
additional annual vaccinations delivered following the policy
change averted > 20,000 cases of influenza, saving an estimated
$763,158 in direct influenza-related health care costs and $7.9
M in productivity costs associated with time away from
work.” When the costs of administering the additional vac-
cines were considered, the policy change was associated with
a net savings of $2.3 M.>

Several papers included evidence of positive outcomes
related to increasing uptake in populations that may not other-
wise have been vaccinated. For example, favorable patient
attitudes enabled complementary vaccination pathways to
reach new populations: 28% of all influenza vaccine recipients
and 21% of high-risk recipients in Toronto, Canada said they
would not have received their vaccine if pharmacy-based vac-
cination had not been available®’; 15% of pharmacy-based
vaccine recipients in an Australian study said they had never
received the influenza vaccine before’’; and an estimated 8.2%
of influenza vaccination recipients in the Isle of Wight, UK,
were getting vaccinated for the first time and 6.8% would have
gone unvaccinated without pharmacy-based services.®>

Barriers

Seven studies identified barriers to expanded vaccination sites
or complementary provider policies.*’~***>>*”% For exam-
ple, pharmacists in Western Australia reported a lack of pub-
licity for pharmacy vaccination services.”> Logistical
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difficulties were also identified. In remote communities in
Peru*®*” and Cameroon,®° community-based HPV vaccina-
tion efforts were hampered by flooding and other weather-
related issues, poor road and internet infrastructure, difficulty
locating and accessing girls for second and third doses, and
vaccine shipping and import difficulties. Other studies
reported that logistical difficulties specific to pharmacies
included time-consuming and inefficient data entry systems,
lack of private rooms suitable for vaccination, time and staffing
constraints, language barriers with patients, and stock avail-
ability issues.*”*>>?

Several studies noted negative provider attitudes, including
both GPs’ opinions of pharmacists as vaccinators and phar-
macists’ attitudes toward their own role in vaccination ser-
vices. Two studies specifically highlighted potential tensions
between GPs and pharmacists.*””* In one study, 40-50% of
surveyed GPs in London, UK were concerned that pharmacy-
based vaccination could lead to reduced quality of health care;
in addition, 61% were concerned about loss of immunization
records, 52% about personal financial loss, and 40% about
patient safety.*” Pharmacists in Western Australia also
reported concerns that pharmacy-based vaccination could
strain their relationships with GPs.”® Indeed, a study of phar-
macy-based seasonal influenza vaccination in the UK showed
that pharmacy vaccination services did appear to shift some
patients away from GP-based services.”

Finally, two Australian studies reported financial barriers to
pharmacy-based vaccination. One study mentioned that all
patients must pay for pharmacist-administered influenza vac-
cinations, whereas high-risk patients can receive the vaccina-
tion for free from a GP,”' while the other mentioned the course
fees required to train and certify pharmacists as vaccine
administrators and the lack of government subsidies for vac-
cinations administered by pharmacists, in contrast to the sub-
sidies available for nurse administrators at GP offices.”

Discussion

This SLR aimed to aggregate current evidence on the impacts
of vaccination by complementary providers and at expanded
sites on vaccine uptake in non-US geographies. The included
studies evaluated vaccination delivery strategies across five
countries, covering vaccines administered across the life-
course, including in pregnancy, adolescence, adulthood, and
older age. All 18 of the included studies demonstrated that
these complementary approaches can positively impact uptake
and/or provide other benefits. Findings from these non-US
settings were generally consistent with US-based
studies,”"*>”*’! and address a gap in the literature on the
global impacts of complementary vaccination pathways.®’
However, the variability of the included studies’ program
design, provider and vaccine type, target population, and
country context underscores the need for continued research
on this topic.

The results of this SLR add to predominantly US-based
evidence®"*>’%”! demonstrating the value of pharmacists as
vaccinators in increasing vaccine accessibility and uptake.
They also confirm previous non-US reports that pharmacist-
administered vaccination has significant financial and
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economic benefits, including cost savings for vaccine
recipients®*”* and a reduction in lost work productivity.*
The included studies also add to recent evidence that consu-
mer confidence and trust in pharmacists as vaccinators is
generally high.”>”7® Similarly, the positive impact of other
providers administering vaccinations at expanded sites pro-
vides evidence for broad and diverse potential applications of
complementary strategies for routine vaccine delivery.

Secondary outcome analyses assessed barriers and facilitators
of complementary vaccination strategies and were consistent
with studies in the US suggesting that convenience and location
are key facilitators.'”'* 14?1771 Specifically, several studies
noted that features such as expanded operating hours and the
availability of walk-in appointments at pharmacies encouraged
vaccine uptake.”?'">**1* These findings are consistent with
other reports that highlighted similar facilitators related to the
convenience of pharmacy vaccination.'>'>*""%7177 Based upon
this analysis, there is strong evidence that policies that expand
the availability of vaccination services through complementary
vaccinators or sites can improve the convenience of vaccination,
one of the “3 C’s” (together with confidence and complacency)
that the WHO has described as drivers of vaccine hesitancy.”®

The included literature also provides evidence that conve-
nience-related factors can help vaccinators access new patient
populations, including first-time and other non-regular reci-
pients of influenza vaccines.’’*** Convenience may even
outweigh the barrier of paying out-of-pocket for vaccination
services, as observed in two Australian studies that estimated
that up to 21% of recipients could have received vaccination
for free from a GP, but chose to pay for their vaccination at
a pharmacy.”">’

The included studies also identified notable barriers that
should be addressed, including logistical challenges, costs
incurred by providers, and providers’ perceived concerns
toward complementary delivery strategies. These results
further highlight the need for additional resources to address
vaccine supply chain and provider staffing challenges, and to
reduce costs to vaccine recipients and providers. With respect
to physicians’ concerns over the impact of complementary
vaccination pathways, further research will be needed to deter-
mine the nature and extent of any negative impacts, and to
design strategies for collaborations between physicians and
complementary providers, such as by delivering first doses in
a vaccination series at a doctor’s office and subsequent doses at
a pharmacy or other site.””

While vaccination at pharmacies is not a new phenomenon,
many countries around the world still do not offer pharmacy
vaccination, or impose substantial limitations.® However,
momentum from the successful use of pharmacies to deliver
COVID-19 vaccinations in many countries has accelerated
interest in these strategies. Legislation has since been passed
in many jurisdictions to expand the authority of pharmacists
to administer other vaccinations.*’”®® There is therefore
a timely opportunity to leverage pandemic-related policies,
including the expansion of complementary vaccination deliv-
ery systems at pharmacies, to reach VCR targets for other
communicable diseases.

Ultimately, improved rates of vaccine administration by
complementary pathways depend on multiple factors in the

vaccine ecosystem. These factors include provider willingness
to vaccinate and public willingness to receive vaccinations by
complementary providers at expanded sites, availability and
quality of provider training,** policies to authorize novel vacci-
nation pathways, tools to expand patient perceptions of com-
plementary providers’ new role in vaccination,®” and policies or
supports that address structural barriers, such as stocking con-
straints at expanded vaccination sites.*® Taking these factors into
consideration will be paramount to effectively designing and
implementing programs that expand vaccination access at
expanded locations and by complementary healthcare providers.

Our research includes several known limitations. This SLR
cannot account for the potential impacts of publication bias;
studies finding insignificant effects may be less likely to become
part of the published record and thus would not have been
captured in our analysis. Similarly, our search was limited only
to research articles published in English, which may limit find-
ings in global research. The study period of 2000-2022 was
selected based on the expansion of pharmacists’ scope of work
to include vaccination in early-adopter countries such as the US
and Canada in the mid-1990s to early 2000s. Although the first
included study was published in 2013, it is possible that our
search strategy excluded a small number of studies published
before 2000. In addition, the high proportion of influenza and
HPV-related studies within our final sample limits the general-
izability of our findings beyond the targeted populations and
vaccines included in this review. Furthermore, since the major-
ity of the included studies focused on adult and adolescents, the
findings of this SLR cannot be generalized to all age groups. If
policymakers and other health stakeholders are to develop
programs that reach and exceed target VCRs for routine vac-
cines across the life-course, more evidence will be needed to
understand how the effectiveness of these policies may vary for
different vaccines and populations.

Opverall, the included studies provide positive evidence for
the value of complementary provider and expanded vaccina-
tion sites; however, there is a need for further research, espe-
cially related to vaccination by alternative providers other than
pharmacists. For example, systematically evaluating the impact
of complementary delivery strategies in diverse settings,
resource-limited environments, and within vulnerable groups
will be critical to determining whether these strategies can
effectively improve vaccine uptake and drive vaccine equity.
Similarly, provider sentiment toward vaccination (both among
GPs and other complementary providers) can vary by provider
type and setting and should be evaluated to inform targeted
strategies for collaboration between physicians and comple-
mentary providers. In parallel, improvements must be made to
immunization information systems to allow them to capture
VCRs across the life-course in all settings where vaccination
occurs, especially for adult programs where data monitoring
systems are limited, and to assess the impact of complementary
delivery strategies on VCRs across the life-course to inform
evidence-based decision-making.

Conclusions

Effective strategies are needed to improve immunization
program performance. One approach is to improve the



accessibility of routine vaccines using complementary vacci-
nation delivery strategies. This SLR demonstrates that
expanding vaccination provider types and administration
sites positively impacts vaccine coverage and can increase
access among broader populations, with the bulk of the
evidence relating to vaccination in pharmacies. These com-
plementary delivery strategies should be considered as
viable, evidence-based approaches to best meet patients
where they are and improve vaccine accessibility and
uptake.
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