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Abstract: Background: General practitioners (GPs) and primary care units collaborate with Prevention
Departments (PDs) to improve immunization by participating in vaccination campaigns, sharing tools,
and implementing educational programs to raise patient awareness. This review aimed to identify
effective strategies for involving GPs in PD vaccination practices. Methods: A systematic review
following PRISMA guidelines was conducted on MEDLINE, TripDatabase, ClinicalTrials, CINAHL,
and Cochrane up to January 2024 to identify full-text studies in English evaluating the effectiveness
of GP involvement. A meta-analysis was also performed. Results: Of 1018 records, 15 studies
were included, with an intermediate quality assessment. Studies originated from the United States
(n =9), Europe (5), Singapore (1), and China (1). Eight studies investigated educational programs for
GPs, while seven focused on organizational or technological interventions to enhance immunization
practices. Twelve studies reported increased vaccine uptake after intervention. Vaccines addressed
included influenza, SARS-CoV-2, pneumococcal, zoster, and trivalent (diphtheria, tetanus, pertussis).
Interventions involving GPs in PD vaccination campaigns, focusing on organizational or technological
strategies, demonstrated a significant increase in vaccine uptake (OR = 1.15; 95% CI: 1.03-1.27;
p < 0.0001; I? = 96%). Conclusions: GPs emerged as valuable allies for PDs due to their extensive
territorial reach and trusted relationships with patients. Additionally, up-to-date organizational and
technological tools could play a decisive role in increasing vaccine uptakes. This study, offering
valuable insights into the effectiveness of GPs involvement, may be useful to implement similar
intervention in different contexts.

Keywords: general practitioner; primary care; vaccine uptake; prevention departments; systematic
review; effectiveness evaluation; vaccination campaigns

1. Introduction

Immunization stands as a cornerstone of global health, annually preventing millions
of deaths by enhancing the body’s immune response and providing protection against
more than 20 life-threatening diseases across all age groups [1]. The Advisory Committee
on Immunization Practices (ACIP), developing recommendations on how to use vaccines,
emphasizes that vaccination is one of the most crucial public health measures for preventing
infectious diseases and that maintaining high vaccination coverage rates within the popula-
tion is essential for controlling vaccine-preventable diseases that affect persons throughout
their life span and decreasing associated morbidity and mortality [2]. A 2024 Lancet article
by Andrew Shattock et al. pointed out that vaccinations have saved 154 million people from
dying since 1974; vaccinations are also responsible for 40% of the decline in infant mortality
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globally [3]. Despite this, global vaccination coverage is still patchy and incomplete, with
the WHO highlighting that 14.5 million children will still remain unvaccinated in 2023. The
COVID-19 pandemic has further exacerbated this issue, contributing to a dramatic decline
in vaccination coverage, which has not yet returned to the pre-pandemic levels seen in
2019 [4]. Even post-pandemic, concerns about vaccine safety, misinformation, and distrust
in the healthcare system continue to drive vaccine hesitancy, further limiting vaccination
coverage [5]. Due to these considerations, the Strategic Advisory Group of Experts on
Immunization (SAGE), in their development of the Immunization Agenda 2030, empha-
sized that it will be essential for each country to establish catch-up vaccination policies and
schedules, with healthcare workers adequately trained to screen and vaccinate. They also
highlighted the importance of leveraging all available tools to promote vaccination and
minimize missed opportunities, including integrating catch-up vaccination efforts within
primary healthcare services [6].

As the WHO underlined, Primary Health Care (PHC) enabled health systems to
meet an individual’s comprehensive health needs, including health promotion and disease
prevention. PHC is widely regarded as the most inclusive, equitable, and cost-effective ap-
proach to achieving universal health coverage [7]. GP (GPs) is the key medical professional
within the context of PHC. Through sustained relationships with individual patients and
their families, GPs can establish a long-term therapeutic alliance grounded in trust and
solidarity. The interpersonal GPs’ skills, as well as their ability to engage therapeutically
with patients, are crucial to achieving positive clinical outcomes, as emphasized by the
World Organization of Family Doctors (WONCA) [8]. A 2019 cross-over study by Christine
Cohidon and colleagues emphasized the pivotal role of GPs within PHC in enhancing
prevention practices. The study demonstrated how GPs, in collaboration with PDs, can
adopt systematic, context-specific approaches to health promotion [9]. GPs could play a
significant role in increasing immunization rates among adults, particularly the elderly, as
these populations frequently consult their GP for the management of chronic conditions, as
noted by A. Sessa et al. from the Italian College of GPs in an editorial paper in 2015 [10].
Furthermore, advice from one’s own GP has been shown to be a key determinant influenc-
ing vaccination acceptance, as suggested by a study conducted by Renske Eilers et al. in
Dutch patients over 50 years of age [11].

PDs worldwide have involved GPs and PHC departments in numerous ways to de-
velop vaccination campaigns, particularly during the COVID-19 pandemic. The European
Centre for Disease Prevention and Control (ECDC) has produced a comprehensive report
detailing all the strategies employed during the 2021 COVID-19 vaccination campaign [12].
These PDs engagement strategies have included interventions such as reminder/recall
systems for vaccination appointments using messaging platforms, recommendations from
GPs, or a combination of these approaches. The United States Centers for Disease Control
and Prevention (CDC) has also compiled these methods in its field guide, which was
designed to support the efforts of health departments and community organizations [13].
However, the effectiveness of these engagement strategies is not always easy to determine.

This paper aimed to analyze effective strategies for GP involvement in PD vaccination
campaigns. Rather than focusing on a specific vaccination campaign or patient population,
it aimed at finding the most effective approaches for enhancing vaccine uptake.

2. Materials and Methods
2.1. Search Strategy

This systematic review was performed in alignment with the PRISMA guidelines and
the standards for reporting systematic reviews and meta-analyses [14]. The protocol for
the systematic review was registered in the International Prospective Register of System-
atic Reviews (ID: CRD42024503102). To address the primary research objective, a PICO
(Population, Intervention, Comparator, Outcome) framework was formulated, through the
following key targeted search terms: (P) GPs; (I) involvement of GPs in vaccination cam-
paign; (C) none or usual care; (O) am increase or decrease in vaccine uptake and acceptance
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in GP’s patient population. A systematic literature search was conducted across MEDLINE
(PubMed), Cochrane Central Register of Controlled Trials (CENTRAL), CINAHL (EBSCO),
and PsycINFO (EBSCO) databases up to February 2024. The search aimed to identify all
published articles evaluating effective strategies to involve GPs in vaccination campaigns,
with a focus on research published within the past 10 years to capture recent advancements.
The inclusion criteria were restricted to studies involving human participants, including
randomized controlled trials (RCTs), Clinical Trials, Clinical Studies, and Observational
Studies, with full-text availability. Search strategies were tailored to the requirements of
each database using the following Boolean operators and relevant keywords: (GP OR
“GPs” OR “family doctor * ” OR “General practitioner * ” OR “primary care practice * ” OR
“primary care physician * ” OR “primary care doctor * ”) AND (“vaccin * ”)) (“7 February
2014” [Date-Entry]: “7 February 2024” [Date-Entry]. Finally, with a snowball technique, we
examined references cited in the primary papers to identify additional eligible papers.

2.2. Inclusion and Exclusion Criteria

The inclusion criteria were defined as follows: (1) language: studies published in
English; (2) study design: Randomized Controlled Trials, Clinical Trials, Clinical Studies,
and Observational Studies presenting original primary data; (3) free full text available;
(4) population of interest: GP; (5) intervention: involvement of GPs in vaccination campaign;
(6) outcome measurement: vaccine uptake and acceptance in GP’s patient population;
(7) comparison: not relevant, both studies with or without control groups were included.

The exclusion criteria were: (1) articles not pertinent to the research topic; (2) health-
care professionals different from GPs; (3) studies with interventions in pediatric patients;
interventions aimed to investigate GPs” knowledge toward vaccination; (4) study pro-
tocol or other papers without original data. Table 1 summarized the PICOS (Patients,
Interventions, Comparators, Outcomes, and Study Designs) eligibility criteria.

Table 1. PICOS inclusion and exclusion criteria.

Parameter Inclusion Criteria Exclusion Criteria

GP or other related professionals
performing the same profession;
Population e.g Primary care physician (PCP)
or physicians operating in a
Primary care center.

Healthcare professionals different
from GPs (or other related
professionals performing the same
profession).

Involvement of GPs in

Interventions in pediatric patients,

Intervention vaccination campaign interventions aimed to investigate
GPs’ knowledge toward vaccination

Comparator None None

Outcome Vaccine ,u ptalfe and accep.t ance in Another outcome
GP’s patient population
Study Protocol or other papers not
Experimental, quasi-experimental presenting original data (e.g.,
S . or observational study with reviews, letters to editors, trial
tudy design

original primary data and full-text
studies written in English

registrations, proposals for
protocols, editorials, book chapters,

conference abstracts).

2.3. Data Extraction and Quality Evaluation

Titles and abstracts were screened by reviewers to identify studies that satisfied the
inclusion and exclusion criteria. Full texts of potentially eligible studies were retrieved
after duplicate removal and independently assessed by six reviewers (AC, GM, FS, CC,
DG, and MM) using a standardized, pre-tested data extraction form. Any disagreements
regarding study eligibility were resolved through discussion within the research team. Data
extracted from the study included: name of the first author, publication year, country, study
design, care context, population study, type of intervention, type and numbers of outcome
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and results reported as vaccine uptake in target population. Data extraction followed
the methods provided by the Cochrane Reviewers” Handbook [15]. Study authors or
investigators were contacted as needed to obtain additional information [16]. In accordance
with PRISMA guidelines [14], the risk of bias for each included study was systematically
evaluated. Three researchers (AC, GM, MM) independently and blindly assessed the
studies using validated tools recommended for each study design. The “Version 2 of
the Cochrane Risk-of-Bias Tool for Randomized Trials” (RoB-2) was employed to assess
randomized controlled trials [17]. For observational studies, including cross-sectional and
cohort designs, the “STROBE statement checklists” were utilized [18]. Quasi-experimental
studies were evaluated using the “Risk of Bias in Non-Randomized Studies of Interventions”
(ROBINS-I) tool [19]. These assessments ensured a consistent and rigorous approach to
evaluating the methodological quality of the included studies. Disagreements among
reviewers regarding quality scores were resolved through discussion. If consensus could
not be reached, a fourth blinded reviewer (DG) acted as a tiebreaker. The risk-of-bias
assessment focused on the primary outcome of interest: vaccine uptake and acceptance
within the patient population of GPs. This methodological approach was conducted in
alignment with PRISMA guidelines [14].

The RoB-2 tool assesses five domains of bias: (1) bias arising from the randomization
process, (2) bias due to deviations from intended interventions, (3) bias resulting from
missing outcome data, (4) bias in the measurement of outcomes, and (5) bias in the selection
of reported results. Each domain is evaluated using signaling questions with predefined
responses: yes, probably yes, probably no, no, or no information. These responses inform
an overall risk-of-bias judgment, categorized as low risk, some concerns, or high risk.
The STROBE (Strengthening the Reporting of Observational Studies in Epidemiology)
statement, a 22-item checklist, is designed to improve reporting quality in observational
studies, including cohort, cross-sectional, and case—control designs. Studies were graded
based on prior research as follows: poor quality (0-14), intermediate quality (15-25), and
good quality (26-33) [18]. The ROBINS-I (Risk of Bias in Non-Randomized Studies of
Interventions) tool evaluates bias in nonrandomized studies that compare health outcomes
across two or more interventions. It provides a structured evaluation of potential biases
across various domains before and after intervention implementation. The ROBINS-I
tool evaluates seven domains, offering a structured framework for assessing biases in
nonrandomized studies examining intervention effects. The first two domains focus on
issues present before the initiation of the interventions being compared, while the third
domain addresses the classification of interventions. The remaining four domains examine
post-intervention biases, including those arising from missing data, outcome measurement,
and the selection of reported results. Response options for each domain mirrored those in
RoB-2, with overall risk-of-bias ratings categorized as low, moderate, serious, critical, or no
information [19].

After the descriptive analysis of the included studies, separate meta-analyses for the
different interventions were performed. We assessed statistical heterogeneity to determine
the appropriateness of combining studies for meta-analysis. Heterogeneity was evaluated
using graphical forest plots and by calculating the I? statistic, which quantifies the propor-
tion of variance in effect estimates attributable to heterogeneity rather than sampling error
(chance). An I? value greater than 40% was considered indicative of substantial hetero-
geneity. Following the Cochrane Handbook for Systematic Reviews of Interventions [15],
if fewer than five studies were included or substantial heterogeneity was observed, a
random-effects model was applied using the DerSimonian and Laird method to compute
randome-effects estimates [20]. Forest plots were generated to present effect estimates with
95% confidence intervals. All data analyses were conducted using RevMan software (Ver-
sion 5.3; The Nordic Cochrane Centre, The Cochrane Collaboration, Copenhagen, Denmark,
2014) [21].
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3. Results
3.1. Selection and Characteristics of the Study

A total of 1138 articles were retrieved, with 1006 excluded during title and abstract screening
due to misaligned focus (e.g., pediatric populations or GPs’ vaccination knowledge). Of 18
full-text articles reviewed, 15 met inclusion criteria (Table 1) and were analyzed, as shown in
the PRISMA flow diagram (Figure 1). Exclusions primarily involved interventions targeting
national public health measures rather than GPs. Included studies comprised two observational
studies [22,23], two non-RCTs [24,25], and eleven RCTs [26-36].

=
o Records identified through
Tﬂg database searching
= (n=1138)
=
@
2=
Records after
duplicates removed
(n=114)
o
= i
S Records screened Records excluded
g (n=1024) (n =1006)
w
a .
_ . Full-text articles excluded
= Full-text articles assessed (n=3)
:-g’ for eligibility The interventions focused
= (n=18) on implem.enting
national public health
measures on immunization,
not targeting the GPs
o
@D
El Studies included
2 (n=15)

Figure 1. PRISMA flow diagram (PRISMA 2020 flow diagram for new systematic reviews which
included searches of databases and registers only).

3.2. Quality Assessment

The risk of bias was assessed using appropriate tools, as detailed in the Methods
section. The ROBINS-I tool was applied to two quasi-experimental studies [22,23], both
rated as having a moderate risk of bias due to participant selection and confounding factors.
RCTs [24-34] were evaluated using the RoB-2 tool, with some, including studies by Emily
Herrett [31], Richard K. Zimmerman [32], Chyongchiou ]. Lin [33], and Mary Patricia
Nowalk [34], identified as having 'some concerns’ related to randomization and interven-
tion adherence. The remaining RCTs demonstrated a low risk of bias. Two observational
studies [20,21], assessed using the STROBE checklist, were rated as intermediate quality.
Table 2 summarizes the quality assessment findings.

Table 2. Quality assessment of RCTs, quasi-experimental, and observational studies.

Authors Study Design Tool for Assessment Risk of Bias
Emily Gruber et al. [22] Observational STROBE (19/33) Intermediate
Steven Kawczak et al. [23] Observational STROBE (24/33) Intermediate
Natalia Y. Loskutova et al. [24] Quasi-experimental ROBINS-1 Moderate
Laurent Rigal et al. [25] Quasi-experimental ROBINS-1 Moderate
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Table 2. Cont.

Authors Study Design Tool for Assessment Risk of Bias
Yating You et al.[26] RCT Cochrane ROB Tool Low
Tracy A. Lieu et al. [27] RCT Cochrane ROB Tool Low
Peter G. Szilagyi et al. [28] RCT Cochrane ROB Tool Low
Peter G. Szilagyi et al. [29] RCT Cochrane ROB Tool Low
Marit Tuv et al. [30] RCT Cochrane ROB Tool Low
Hanley ] Ho et al. [31] RCT Cochrane ROB Tool Low
Christophe Berkhout et al. [32] RCT Cochrane ROB Tool Low
Emily Herrett et al. [33] RCT Cochrane ROB Tool Some concerns
Richard K Zimmerman et al. [34] RCT Cochrane ROB Tool Some concerns
Chyongchiou J Lin et al. [35] RCT Cochrane ROB Tool Some concerns
Mary Patricia Nowalk et al. [36] RCT Cochrane ROB Tool Some concerns

3.3. Main Characteristics of the Included Studies

The geographic distribution of the included studies was as follows: USA (n = 9),
Europe (n = 4), China (n = 1), and Singapore (1 = 1). In fourteen cases, the studies were con-
ducted in healthcare facilities, while only one study focused on individual GPs’ outpatient
clinics. Eight interventions centered on providing information related to vaccination in gen-
eral practice settings, whereas the remaining seven involved technological enhancements
to standard immunization practices.

The vaccines targeted by these interventions included FLU vaccination (n = 7), SARS-
CoV-2 vaccination (n = 3), pneumococcal vaccination (n = 1), and diphtheria-tetanus-
pertussis (DTP) vaccination (n = 1), with three interventions addressing multiple vaccines.
Twelve of the studies demonstrated an increase in vaccination uptake.

The study characteristics are summarized in Table 3. As previously mentioned, the
interventions across the 15 included studies varied in design, yet all reported quantitative
data on the measured outcome (vaccine uptake). To classify the types of interventions, we
identified two main categories of GP involvement: the first category encompassed studies
focused on implementing educational programs for GPs related to vaccination [22-24,26,
30,34-36]; the second category involved interventions aimed at introducing organizational
or technological enhancements in GPs’ vaccination practices [25,27-29,31-33].

Table 3. Studies included in the review.

Author, and
Publication S:‘ng}; Country Coclitr:xt Population Intervention Outcome Result
Year
The MDPCP assisted
in the COVID-19
response through four The MDPCP group
main initiatives: was shown to have
(1) offer'mg data tools associations of
for targeted outreach, higher uptake of
such as a real-time COVID-19
MDPCP Total N: 245,349. vaccine tracking vaccination,
T sl ey e
: eneficiaries in . e nonparticipatin,
Emily Gruber Observational and a matched the MDPCP CRISP; (2) fac111.t ating o groupF_’Whﬂg 84.4%%
etal. cohort USA cohort of other group early and coordinated Vaccination
6 January 2023 study Maryland Fimary care N°37903 distribution of rates. of the MDPCP_ group
[22] gractich not beneficiaries in resources, including was fullyovaccmated,
participating to the vaccine allocation; 77.93% of the
the MDPCP non-MDPCP. (3) ensuring consistent nonparticipating
communication group was fully
between the MDH and vaccinated
practices; and (6.5—percentage
(4) providing point difference;

non-visit-based
financial support to
MDPCP practices.

p < 0.001).
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Table 3. Cont.

Author, and

Pub\l(icaartion S:‘ng}; Country Coclitr:xt Population Intervention Outcome Result
In the intervention
, 2457 patient:
In China, CHCs PCPs working in the Changes in the gl;‘(:clgived thzaFieIr} °
a total of intervention health number of older  yaccine, marking an
24 health centers recommend p ghe:lt; . increase of
. centers in 4 . FLU vaccination to vaccinated mn 1100 patients
Yatu:g lYou Randomized districts were ?ﬁ::}_%ﬁii? their patients who g‘e ﬁﬁsm?ed compared to the
17 etal. Controlled China selected, among roup: N: 3814 were aged 60 and e; . cenhers 20162017 flu season.
January ontroie Shenzhen which half were ~ 87°UP: above. PCPs workin uring the In contrast, the
2023 Trial T esioned o tho Control DoV & 2017-2018 flu trol erous
[26] 5518 ) group: N: 3072 in the control CHCs season control group saw
intervention did not provide FLU 1493 patients
group and the vaccination conzlgféegot%the vaccinated, a
other half to the recommendations for vaccination decrease of 86
control group their patients. campaign compared to the
’ baseline 2016-2017
flu season.

At 8 weeks
post-intervention,
vaccination rates

Unvaccinated : vzlng;dZ 4'(1)% ~(6iﬁ
Total N: 8287 individuals were dtunatly lored
Latino and randomized into three
Black groups: standard PCP pce 0“51’;?22 group
individuals outreach (secure (635 indi\}iduals) in
aged 65 years message or letter), the standard PCP
and older from culturally tailored outreach group, and
4 KPNC outreach (addressing 21.7%
services. additional concerns (603 individuals) in
This patients like cost, immigration the usual care group.
V\ﬁere ragc.lomly status, and racial Time to receipt Culturally tailored
) allocated inone  disparities), and usual PCP outreach
Tracy A. Lieu Randomized - 1\%I’s frorrll . of these groups: care (no outreach). of COVID-19 significantly
etal. Clinical USA G, working N: 2767 Messages, sent in the vaccination increased
17 June 2022 Trial California in medical individuals in PCP’s name within 8 weeks vaccination rates
[27] centers the culturally emphasized vaccine after initial compared to usual
tailored PCP trust, safety, side study outreach. care (adjusted
outrea'ch g;oup; effects, and hazard ratio [aHR],
individuals in apg(f)tln trfnent booll(qng. 1 09}’1232,;7.95 /2%1(’)01)
the standard €r rour weexs, < did sta pd dPCP
PCP outreach . u'm./accma'ted as did standar
FouD: individuals in the outreach (aHR, 1.17;
N 27% outreach groups 95% CI, 1.04-1.31;
individuals in received a follow-up p =0.007). There
the usual care postcard, while the was no significant
group; usual care group difference between
received no outreach. culturally tailored
and standard PCP
outreach (aHR, 1.04;
95% CI, 0.94-1.17;
p= 042).
The study was a 4-arm,
pragmatic,
intention-to-treat
randomized clinical
The sample trial involving 164,205 In the primar
included primary care patients anal 51 S FLUy
I\IE 164'2051 assigned to one of four vaccin}z;tion rates
ive por -
HAll 52 UCLA lal;: o rs? fgo o da6 groupi: no reminder Receipt of one were 37.5% for those
ealth System th 1d (n=41,070), 1 or more FLU receiving no
primary care mog 1? (')lfalo i € reminder (1 = 41,055), vaccines, as reminders, 38.0% for
Peter G practices: an eFl}%]lJ € for ( 2 rﬁn(;ilg)ers 3 documented in those receiving 1
; s ot Randomized 38 internal S n = 41,026), or the electronic i =0.
Szilagyi et al. aéll' O'mlfe USA medicine vaccination, reminders (1 = 41,034). health record reminder (p = 0.008
18 May 2020 inica Calif dicine, who were . vs. no reminder),
y Trial alforma 5 medicine and h In the reminder and 38.2% for those
[28] pediatrics, primary care groups, messages were supplemented receiving 2
3 family patients within sent via the patient with external reminders (p = 0.03
medicine, and 6 chleﬂllj SC Lf portal, prompting data (e.g., vs. no reminder),
pediatrics. ca ystem patients with a secure pharmacies). and 38.2% for those
f;%‘évrirl‘; email or text receiving 3

selected from
the initial pool.

notification to log in
and read a “message
from your doctor,”
without mentioning
FLU vaccination in
the title.

reminders (p = 0.02
vs. no reminder)
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Table 3. Cont.

Author, and
P Study Care . .
Pub\lécaartlon Design Country Context Population Intervention Outcome Result
A total of 196,486
patients, including
young adults
(N = 145,166), older
_ Thestudy adults (N = 29,795),
included adult and patients with FLU vaccination
patients who diabetes (N = 21,525), rates were low: 37%
used the Epic™  were randomized into in voune adults, 55%
EHR patient six groups (6-arm in};lderg adults ’and
portal within 12 RCT): (1) control (no 60% in patients with
months, messages), diabeteg There were
stratified as (2) pre-commitment no si;gnificant
follows: young letter only, differences in
All 53 internal ?Ec;luelflsya ggaicsl (3) pre-commitment vaccination rates
medicine, 0 letter plus loss-framed S across
beter G Randomized medicine- without reminders, FLU vaccination pre-commitment or
Szilagyi et al. e b diabetes . rates between
1 September Clinical USA pediatric, and (N'= 145,166) (4) pre-commitment 10 January 2019 message framing
Dot . TrlaIl{ - California  family medicine older adults. letter plus gain-framed and 31 (loss vs. gain) within
[20] -arm prlmatl}“y carte aged 65 years reminders, March 2020 any group. Both
prﬁfclfis a and older (5) loss-framed unadjusted and
. without reminders only, or adjusted risk ratios
diabetes (N = (6) gain-framed showed no
29,795), and reminders only. statistically or
adults aged 18 Pre-commitment clinically significant
years and older groups received a impact of
with diabetes _ messagein pre—comlznitment or
(N =21,525). 1 m1d-O§tob_er, fw hile d message framing on
Non-active 085~ and gam-irame vaccination rates.
portal users groups received up to
were excluded. three portal reminders
from late October to
December if no FLU
vaccination was
recorded.
Vaccination rates
increased after
12 months in both
intervention and
. comparator groups
T_hlsl Sf:luiliy as follows: FLU:
include intervention by
patients aged 18 The following 6.9 percentage
and older who components were points (p = 0.001)
received provided exclusively and control by
) services from to providers in the 6.2 percentage
Ten sites participating intervention group: points (p = 0.01);
43 _provlders PrOVI.derS standing orders, pneumococcal
within the t'”fame during provider audit and vaccinations in older
organization 2013-2015 and feedback on adults: intervention
Non- (AFPNRN) were eligible for vaccination rates by 18.6 percentage
Natalia Y. Randomized were included; vaccinations. improved ! Effects of oints (p < 0.0001)
Loskutova Clinical USA 23 primary care Eligibility d ‘on of . ects o p p <0
h . ) - ocumentation o intervention on and control by
29 February Trial North providers in the included atients’ medical vaccination 16.7 percent
2020 (prospective Carolina intervention pneumococcal 1,}: o7 Pereeege
: : . o istory, enhanced rates points (p < 0.0001);
[24] interven arm of the study  vaccination for . . > ) A
tion) while 20 those aged 65 provider education on zoster: intervention
: vaccines and patient by 4.8 percentage
roviders were P
p and older or - ;
in the 19-64 with risk communication, and points (p < 0.0001)
comparator factors, FLU increased patient and control by
group vaccination for awareness and 73 percentage
all aged 18 and acceptance of points (p = 0.001);
older, and recommended pneumococcal
zoster vaccines through vaccinations in
vaccination for educational materials. at-risk adults
those aged 60 remained stable in
and older. the intervention

group, while the
comparator group
increased by
3.8 percentage
points (p = 0.003).
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Table 3. Cont.

Author, and

Pub\l(icaartion S:‘ng}; Country Coclitr:xt Population Intervention Outcome Result
Participants in the
intervention group
Unvaccinated were contacted by their
individuals over ~ GPs via phone, while The proportion The average
18 years of age the control group of participants follow-up period
and atincreased  received only standard registered as was 7.5 weeks. It is
risk of severe care. During the calls, "vaccinated estimated that GPs
COVID-19 were  Gps explained that the against successfully reached
eligible. A total purpose was to COVgID o 76%(1=154) of the
. ) Twenty-five of 654 provide an the Norwogian patients they were
Marit Tuv Randomized unvaccinated : di - weg assigned to call. At
5 April 2023 Clinical Norway C?Pslat 1 at-risk patients opportunity to discuss 1m{numﬁat19n follow-up, 8.9%
[30] Trial medical centers were identified: and ask que_st1ons Registry during (11 = 18/202) of the
in Norway 202 were about the vaccine. GPs the follow-up int r
assigned to were given a one-page period was m erver:i lé)go;éroup
receive a phone guide for conducting compared = 2a Z / 45'2) gf the
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=9]) advanced
to Stage C and
completed the
entire learning
intervention.

planning for practice
change, while Stage C
entailed reassessing
practice. Data were
also collected from a
control group of
clinicians who did not
participate during the
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80.6% to 82.7%

(p < 0.001) in the
intervention group
and from 56.7% to
58.2% (p < 0.001) in

the control group for
patients aged > 65,
with similar gains
for high-risk adults
in both groups.
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MDPCP: Maryland Primary Care Program; CHCs: Primarily Community Health Centers; TPMG: The Permanente
Medical Group; UCLA: University of California, Los Angeles; AFPNRN: Academy of Family Physicians National
Research Network; NHIF: national health insurance fund; CCCAA: Cleveland Clinic in Cleveland, Ohio and
affiliated; 4PP: 4 Pillars™ Practice Transformation Program, also known as the 4 Pillars™ Immunization Toolkit
(4pillarstoolkit.pitt.edu).

3.3.1. Efficacy of GPs Involvement in Vaccination Educational Program

The eight included studies explored diverse interventions, including observational
cohorts, randomized controlled trials (RCTs), and quality improvement initiatives, imple-
mented in various settings across the United States, China, and Norway. The programs
assessed range from targeted training and decision-support tools to comprehensive practice
transformation strategies, all aimed at increasing vaccination uptake for diseases such as
COVID-19, FLU, and pneumococcal infections.

One of the studies, an observational cohort by Emily Gruber et al. [22], conducted
in Maryland, USA, included 245,349 patients. The study aimed to compare COVID-19
vaccine uptake among patients of GPs participating in the Maryland Primary Care Program
(MDPCP)—a model that integrates primary care with public health through expanded
care management, integrated behavioral health, data-informed care, and screenings for
social needs and referrals—against patients of GPs not involved in the program. The
MDPCP group achieved a full vaccination rate of 84.47%, compared to 77.93% in the
non-participating group, reflecting a 6.5 percentage point difference (p < 0.001).

A 2023 Chinese RCT by Yating You et al. [26] involved 3814 elderly individuals over
60 years old across 24 Community Health Centers (CHCs). This study evaluated the
effectiveness of GP recommendations on FLU vaccination uptake. In the intervention
group, 2457 patients were vaccinated, representing 1100 more vaccinations during the
2017-2018 flu season compared to 1493 patients in the control group, who had 86 fewer
vaccinations compared to the 2016-2017 season.

Two additional studies focused on multi-component interventions. An American non-
RCT by Natalia Y. Loskutova et al. [24] assessed 23 providers from the Academy of Family
Physicians National Research Network, while a Norwegian RCT by Marit Tuv et al. [30]
evaluated 25 GPs across 11 medical centers. The U.S. study assessed the effectiveness
of Clinical Decision Support (CDS) algorithms for improving immunizations for FLU
(FLU), pneumococcal conjugate vaccine (PCV), and herpes zoster (HZ) based on current
vaccination guidelines. The Norwegian study examined the effectiveness of GP-specific
training on COVID-19 vaccination and managing vaccine hesitancy. In both studies, control
groups were GPs in similar contexts who did not receive the educational intervention.
The U.S. study reported significant increases in vaccination rates after 12 months for
FLU (Intervention by 6.9 percentage points, p = 0.001; control by 6.2 percentage points,
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p =0.01), PCV (Intervention by 18.6 percentage points, p < 0.0001; control by 16.7 percentage
points, p < 0.0001), and HZ (Intervention by 4.8 percentage points, p < 0.0001; control by
7.3 percentage points, p = 0.001). The Norwegian study found that 8.9% (n = 18/202) of
the intervention group and 5.3% (n = 24/452) of the control group were vaccinated for
COVID-19 (OR 1.72; 95% CI = 0.90 to 3.28).

A 2020 observational cohort study by Steven Kawczak et al. [23] evaluated a three-stage
quality improvement initiative combined with continuing medical education (CME) to im-
prove FLU and PCV vaccination rates among 273 primary care physicians in the Cleveland
Clinic Quality Alliance network. The intervention included: Stage A—baseline assessment,
Stage B—learning interventions with action planning, and Stage C—reassessment. Data
from a control group of non-participating clinicians were also analyzed. Among patients
aged >65 years in the intervention group, FLU vaccination rates increased significantly
from 56.2% at Stage A to 58.7% at Stage C (p < 0.001), while rates for high-risk patients aged
18-64 rose from 38.6% to 40.4% (p < 0.001). PCV vaccination rates also improved, increasing
in the intervention group from 80.6% to 82.7% (p < 0.001) and in the control group from
56.7% to 58.2% (p < 0.001). For high-risk adults, PCV vaccination rates rose from 40.4% to
43.8% in the intervention group (p < 0.001) and from 28.5% to 30.5% in the control group
(p <0.001).

Three U.S.-based crossover randomized controlled trials (RCTs) by Richard K. Zim-
merman et al. [34], Chyongchiou J. Lin et al. [35], and Mary Patricia Nowalk et al. [36]
examined the effectiveness of the 4 Pillars™ Practice Transformation Program, also referred
to as the 4 Pillars™ Immunization Toolkit, in 25 primary care practices across Houston
and Pittsburgh. This program aims to address vaccine-preventable diseases by identifying
vaccination barriers and implementing tailored strategies to overcome them. At the conclu-
sion of Year 1, practices could choose to extend the intervention into Year 2; four practices
elected to do so. In Year 2, the Year 1 control sites initiated the intervention, while the four
Pittsburgh practices that continued the program were merged with the former control sites
to form the active intervention group. The study assessed the intervention’s effectiveness
on vaccine uptake for pneumococcal polysaccharide vaccine (PPSV), pneumococcal con-
jugate vaccine (PCV), FLU (FLU) vaccine, and tetanus—diphtheria toxoids and acellular
pertussis vaccine (Tdap) in a total of 70,549 patients. At the end of the study, PPSV rates at
individual sites ranged from 43.4% to 94.7%. Both active intervention and maintenance
groups showed significant improvements in PPSV rates from Year 1 to Year 2 (p < 0.001). By
Year 2, 79% of practices (19/24) had PPSV rates of 70% or higher, and 58% (14/24) had rates
of 80% or higher. PCV rates increased significantly more in the active intervention sites
compared to maintenance sites (p < 0.001 for Pittsburgh and p < 0.01 for Houston). For FLU
vaccination, both intervention and maintenance groups significantly increased vaccination
rates and reduced missed opportunities. In Pittsburgh, the percentage point change in FLU
vaccination did not differ between intervention (1.44 PP) and maintenance (1.4 PP) groups,
but in Houston, the intervention group showed a significantly higher increase (3.6 PP)
compared to the maintenance group (1.7 PP; p < 0.001). For Tdap, both cities saw a greater
increase in vaccination rates in the intervention groups (6.2 PP) compared to maintenance
groups (2.2 PP in Pittsburgh and 4.1 PP in Houston; p < 0.001).

Based on the methodological nature of the studies included in the review or the
lack of available data, only five studies were eligible for the meta-analysis [26,30,34-36].
The analysis demonstrated no significant increase in vaccine uptake associated with the
involvement of general practitioners (GPs) in vaccination educational programs (OR = 1.21;
95% CI: 0.79-1.87; p < 0.00001; I = 99%) (Figure 2).
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Study or ExperimentalControlOdds Ratio Odds Ratio
Subgroup Events Total Events Total Weight M-H, Random, 95% C M-H, Random, 95%
J Lin 2016 1,179 32,460 2,204 38,089 21.4% 0.61 [0.57, 0.66] .

Nowalk 2016 2,923 32,460 2,689 38,089 21.5% 1.30 [1.23, 1.38] .

Tuv 2023 18 202 24 452 14.7% 1.74 [0.92, 3.29] =
You 2023 2,457 3,814 1,493 3,072 21.3% 1.91 [1.74, 2.11] =
Zimmerman 2016 658 9,105 592 9,002 21.2% 1.11 [0.99, 1.24] -

Total (95% Cl) 78,041 88,704 100.0% 1.21[0.79, 1.87] <>

Total events 7,235 7,002

Heterogeneity: Tau? = 0.22; Chi2 = 414.65, df = 4 (P < 0.00001); 12 = 99%

Test for overall effect: Z = 0.88 (P = 0.38) 0.0 9.1 X 19 1%

Favours [control] Favours [experimental]

Figure 2. Meta-analysis assessing vaccine uptake from interventions involving GP in vaccination
educational program. Studies are presented in alphabetical order [26,30,34-36].

3.3.2. Efficacy of GPs’ Involvement in Organizational or Technological Implementations

The seven remaining included studies explored innovative organizational and tech-
nological strategies aimed at improving immunization practices among GPs. These in-
terventions, ranging from culturally tailored outreach and reminder systems to the use
of informational materials and text message campaigns, targeted diverse populations in
various healthcare settings. Even these studies assessed their effectiveness in enhancing
vaccination uptake for FLU, COVID-19, and pneumococcal diseases, offering valuable in-
sights into the potential of structured and technology-supported approaches in overcoming
barriers to immunization.

A 2022 randomized controlled trial (RCT) by Tracy A. Lieu et al. [27] was conducted
within the Permanente Medical Group (TPMG) of Kaiser Permanente Northern California
(KPNC) and included 8287 Latino and Black individuals aged 65 years and older. Par-
ticipants who had not received a COVID-19 vaccination despite previous outreach were
randomly assigned to one of three groups: (1) outreach via electronic secure messages
and/or mail from their general practitioners (GPs; standard GP group), (2) outreach in-
corporating culturally tailored content (culturally tailored group), or (3) usual care, which
involved no outreach messages (usual care group). Vaccination rates were significantly
higher in the culturally tailored group compared to the usual care group (adjusted hazard
ratio [aHR], 1.22; 95% CI, 1.09-1.37; p < 0.001) and in the standard GP group compared
to usual care (aHR, 1.17; 95% CI, 1.04-1.31; p = 0.007). However, the difference between
culturally tailored outreach and standard GP outreach was not statistically significant (aHR,
1.04; 95% CI, 0.94-1.17; p = 0.42).

Two RCTs by Peter G. Szilagyi et al. [28,29], conducted in 2020 and 2021 at UCLA
Health System practices, assessed strategies for improving FLU (FLU) vaccination. The
first trial involved 164,205 patients randomized into four groups: no reminders, one, two,
or three reminders sent through the Epic™ EHR patient portal. Vaccination rates were sig-
nificantly higher in the reminder groups (32.8%) compared to the control (32.0%; p = 0.001).
The second trial, involving 196,486 patients, tested six messaging strategies, including pre-
commitment letters and gain- or loss-framed reminders. This study found no meaningful
differences in vaccination rates between groups, including those receiving pre-commitment
messages (e.g., 36.5% without vs. 37.0% with, p > 0.05) or various message framings.

A 2023 French non-RCT by Laurent Rigal et al. [25] involved 14 GPs across three
multi-professional health centers. The study enrolled 810 adults listed with participating
GPs who were eligible for the 2019-2020 FLU vaccination campaign and unvaccinated as
of 2 January 2020 (mid-campaign). GPs in the intervention group sent a standardized letter
inviting eligible, unvaccinated patients to receive the FLU vaccine, while GPs in the control
group continued with standard clinical practice. At the end of the campaign, vaccination
coverage in the intervention group was 14.7% (95% CI [11.6%, 17.9%]) compared to 1.7%
(95% CI [1.0%, 4.3%]) in the control group, resulting in a 13.1 percentage point difference
between the two groups (p < 0.001).
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Two additional studies focused on informational materials to promote vaccination. A
2019 crossover RCT by Hanley J. Ho et al. [31] in Singapore involved 22 GP clinics using
flyers and posters for a 3-month intervention period. This resulted in higher vaccination
rates for FLU (5.9% vs. 4.8%; p = 0.047) and pneumococcal disease (PCV) (5.7% vs. 3.7%;
p = 0.001) compared to a control period. In contrast, a 2019 RCT by Christophe Berkhout
et al. [32] in 75 French GP waiting rooms found no significant impact of additional FLU
vaccination posters and pamphlets on vaccination uptake (Relative Risk = 1.01; 95% ClI,
0.97-1.05; p = 0.561).

Finally, an observational study by Emily Herrett et al. [33] examined text messaging
reminders for FLU vaccination in 156 American general practices involving 102,257 at-risk
patients aged 18-64. Practices using text reminders (N = 77) achieved slightly higher
vaccination uptake (52.4%) compared to standard care (50.7%; OR 1.11; 95% CI, 1.00-1.25).

Due to the methodological nature of the studies included in the review or the lack of
available data, only 4 studies were eligible for inclusion in the meta-analysis [27,28,32,33].
The analysis revealed a significant increase in vaccine uptake associated with interventions
designed to engage GPs in organizational or technological implementations (OR = 1.15;
95% CI: 1.03-1.27; p < 0.0001; I? = 96%) (Figure 3).

Study or ExperimentalControlOdds Ratio Odds Ratio
Subgroup Events  Total Events Total Weight M-H, Random, 95% C M-H, Random, 95%
Berkhout 2018 1,849 3,781 3,340 6,816 23.9% 1.00 [0.92, 1.08] -

Herrett 2015 26,804 51,121 25,939 51,136 27.3% 1.07 [1.04, 1.10] o

Lieu 2022 1,757 5,514 603 2,773 21.5% 1.68 [1.51, 1.87] —=
Szilagyi 2020 41,955 113,676 13,807 38,030 27.3% 1.03 [1.00, 1.05] w

Total (95% CI) 174,092 98,755 100.0% 1.15 [1.03, 1.27] <

Total events 72,365 43,689

Heterogeneity: Tau? = 0.01; Chi2 = 82.17, df = 3 (P < 0.00001); 12 = 96%
Test for overall effect: Z = 2.58 (P = 0.010)

05 07 1 i5 2
Favours [control] Favours [experimental]

Figure 3. Meta-analysis assessing vaccine uptake from interventions involving GPs in organizational
or technological implementations. Studies are presented in alphabetical order [27,28,32,33].

4. Discussion

This systematic review with meta-analyses assessed the effectiveness of GPs’ involvement
in vaccination campaigns conducted by PDs internationally, emphasizing both educational
aspects and the implementation of organizational and technological innovations. The review
not only described the impact of these interventions on vaccine uptake but also examined the
nature of the implementations compared to standard GP vaccination practices.

Among the 15 studies selected, 9 were from the United States, 4 from Europe, and
2 from Asia. The global prevalence of GP involvement in PD vaccination campaigns
suggested their potentially crucial role in addressing vaccine hesitancy. This hypothesis
may be supported by a 2023 cross-sectional study by Kemmyo Sugiyama et al. in Japan,
which found that being under the care of a GP was associated with an increased likelihood of
COVID-19 vaccination [37]. Similarly, in a 2017 observational study in Singapore involving
3700 individuals, over 50 identified having a GP as a positive predictor of flu vaccine
uptake [38].

Fourteen of the fifteen studies included were conducted in multidisciplinary clini-
cal settings with multiple GPs, suggesting a well-established international trend towards
implementing community-oriented primary care (COPC) models. COPC focuses on health-
care as a relational process, often reducing health inequalities related to socioeconomic,
structural, and environmental factors [39]. Reviews, such as the 2022 study by Chris G.
Buse et al., have highlighted how the COPC approach can enhance integration and collabo-
ration between primary care, public health, and preventive medicine, especially in rural
and complex community settings [40]. This aspect was also supported by a recent Italian
paper from 2024 conducted on 15,272 Italian citizens, which showed that territorial context
variables such as altitude, urban planning, and the presence of a vaccination center could
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impact vaccine uptake [41]. Furthermore, logistical accessibility to healthcare facilities is
identified as a significant factor influencing vaccination willingness among older adults, as
noted in a systematic review by R. Eilers et al. of 1001 studies [42].

While the involvement of GPs in vaccination educational programs did not signifi-
cantly increase vaccine uptake, their involvement in organizational or technological im-
plementations was effective, with an odds ratio of 1.15 (95% CI: 1.03-1.27; p < 0.00001;
12 = 96%). These findings are supported by a systematic review conducted by Odone et al.,
which highlights the potential to enhance vaccine uptake and coverage through programs
and interventions incorporating technological tools [43].

Technological implementations could play a crucial role in integrating primary pre-
vention practices, such as vaccination, into primary care settings, as evidenced by a 2024
cohort retrospective study conducted on 1039 patients, where the vaccination reminder
message served as the primary source of information by which patients became aware of
the catch-up campaign [44]. Although digital systems are currently used in prevention
practices, they are predominantly applied in tertiary prevention, as highlighted by a 2022
U.S. review [45]. Nevertheless, their broader application in the context of primary preven-
tion could also prove to be cost-saving or cost-effective, as indicated in a 2023 systematic
review by Wang et al., which screened 6860 studies [46].

This systematic review has several limitations. First, it included only studies published
in English, potentially excluding valuable research published in other languages and
introducing a risk of language bias. Second, gray literature was not considered, which
may have resulted in the omission of relevant but unpublished or non-peer-reviewed
studies. Third, we acknowledge that three studies (20% of the total) were conducted at
the same sites, though the interventions were tailored to different vaccines. While we
considered the potential for site-specific biases, our assessment of the methodological
quality of each study revealed no significant factors that would unduly influence the results.
However, we recognize that the inclusion of multiple studies from the same sites may
limit the generalizability of these findings. Fourth, the substantial variation in GP roles
across different countries and healthcare systems may limit the generalizability of these
conclusions. Lastly, only seven of the included studies were rated as having a low risk of
bias, which could impact the robustness of the findings. These factors should be taken into
account when interpreting the results.

5. Conclusions

This systematic review examined the effectiveness of general practitioners’ involve-
ment in vaccination campaigns within the prevention department. The included studies,
consisting of RCTs, observational, and quasi-experimental designs, generally demonstrated
medium to high quality and described various methods of GP engagement and outcomes
across diverse global settings. While the adoption of purely educational interventions
involving GPs did not show statistically significant increases in vaccine uptake, the meta-
analysis results indicated that interventions targeting GPs to engage the adult population,
with a focus on organizational and technological implementation, were effective. These
findings highlight the potential of GPs as valuable partners in public health efforts to
achieve vaccination targets. However, the need for more robust scientific evidence in
this area remains, particularly in light of the increasing diversity of vaccination delivery
settings. Potential avenues for future research include examining the impact of vaccination
delivery sites on vaccine uptake, such as comparing practices that administer vaccines
on-site to those that do not. Additionally, exploring the contributions of other healthcare
professionals, such as pharmacists and nurses, in vaccine delivery could provide valuable
insights for future research.
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