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In the era of vaccine hesitancy, highlighted by the current SARS-CoV2 pandemic, there is an acute need to
develop an approach to reduce and address apprehension towards vaccinations. We sought to map and
present an overview of existing educational interventions for healthcare providers (HCPs) on strategies to
engage in effective vaccine discussion. We applied the Joanna Briggs Institute methodology framework in
this scoping review. We searched five relevant databases (MEDLINE, CINAHL, EMBASE, PsycInfo, and
SCOPUS) and grey literature through the Google search engine using keywords and subject headings that
were systematically identified. We identified 3384 citations in peer-reviewed literature and 41 citations

K ds: . . . . . - . R .
Cfﬁﬁlrﬁication in grey literature. After screening for our inclusion criteria, we included 28 citations from peer reviewed
Education literature and 16 citations from grey literature for analysis. We identified a total of 41 unique education

interventions. Interventions were available from multiple disciplines, training levels, clinical settings, and
diseases/vaccines. Interventions predominantly centered around two foci: knowledge sharing and com-
munication training. Most interventions identified from peer-reviewed literature were facilitated and
were applied with multiple modes of delivery. Interventions from grey literature were more topical
and generally self-directed. We identified several gaps in knowledge. Firstly, accessibility and generaliz-
ability of interventions was limited. Secondly, distribution of interventions did not adequately address
nursing and pharmacy disciplines, and did not cover the breadth of medical specialties for whom vaccine
discussions apply. Thirdly, no interventions addressed self monitoring and the clinicians’ recognition and
management of emotions during difficult conversations. There is a need to address this gap and provide
available, credible and comprehensive educational interventions that will support our healthcare provi-
ders in effective communication with vaccine hesitant patients.
© 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

According to the World Health Organization, vaccine hesitancy
is one of the top ten threats to global health, along with other
major threats such as climate and air pollution, and HIV [80]. Over
the past two years, the SARS-COV2 virus has emerged as a world-
wide public health threat with devastating impacts globally.
Although hard to predict, we can foresee that future pandemics

* Corresponding author at: University of Calgary, Faculty of Nursing, 2500
University Drive NW, Calgary, AB T2N 1N4, Canada.
E-mail address: alip@qmed.ca (A. Lip).

https://doi.org/10.1016/j.vaccine.2022.09.093
0264-410X/© 2022 The Authors. Published by Elsevier Ltd.

will occur more frequently, spread more rapidly, with increased
morbidity and mortality; there is more frequent animal-human
interaction due to agricultural progress, climate change and
increased land use with population growth resulting in increased
risk of pathogen spillover, disease amplification and spread [22].
There is little we can do to control the virulence and transmissibil-
ity of a future pathogen or strain with pandemic potential. We can,
however, control our ability to mitigate the impact by addressing
preventative strategies such as vaccinations [36,60]. Despite recent
advances in vaccine development, an immunization program can
only be as effective as its uptake, and public skepticism of vaccina-
tion is growing [10]. The definition of vaccine hesitancy varies

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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depending on the context, including the specific vaccine and target
population [27]. However in the current context, we define vaccine
hesitancy as the behaviours, beliefs about vaccine safety and effi-
cacy, attitudes about mandates, and trust towards vaccines. Recent
work recognizes vaccine hesitancy as stemming from people’s
experiences with illness, biomedical institutions and interventions
and injustice, and their relationship with government and the sci-
entific community [4,8 40]. In the era of vaccine hesitancy and pan-
demic threats, there is an acute need to develop an approach to
reduce and address apprehension towards vaccinations [25].

Healthcare providers (HCPs) not only have the unique oppor-
tunity to address and educate patients about vaccinations in
their respective roles, they are often seen by the public as the
most trusted source of information regarding vaccination
[52,62]. Their recommendations continue to hold a significant
positive influence in the vaccination decision-making process
[63 79 89]and the relationship is the cornerstone of vaccine con-
fidence [26]. HCPs cited their attitudes towards vaccination,
knowledge of vaccinations and preparedness with adequate
training as enabling factors to engage in difficult conversations,
especially with those who demonstrate reluctance or hesitancy
towards vaccination [66].

Recent systematic reviews have explored the aspects of HCP
attitudes and knowledge [48,49]but we did not identify any
reviews that summarized available literature on interventions
addressing preparedness in HCPs specifically. Only one scoping
review by Karras et al. [44]examined the availability of dialogue-
based resources to support HCP, which provided some limited
insight on the topic. In a comprehensive systematic review, Dube
et al. [26] found that most interventions focused on information
sharing and education about vaccination to both HCP and patients
alike. Furthermore, one study demonstrated that vaccination-
related curriculum content across medicine, nursing and pharmacy
training was highly variable, with a median of 12-23 h, where only
21 % of participants felt they received adequate vaccination teach-
ing during training [67]. Content is often focused on vaccination
principles [67]and HCP trainees have consistently identified a
gap in teaching of communication strategies and practical skills
[75 42].

Enabling HCPs to effectively engage in vaccine discussions
therefore must involve providing training in practical skills and
communication strategies to enhance provider preparedness, in
addition to provision of knowledge and encouraging the accep-
tance of vaccinations. The discussion of vaccines is a complex
interaction requiring verbal and nonverbal communication skills,
active listening, recognizing and addressing denialism and
engaging in a longitudinal process [24 64 90]. In addition, the
overall social-emotional competence of the provider [88], emo-
tion regulation after difficult conversations, and self-debriefing
techniques [33,78] have been described as a tenet of effective
persuasion.

A recent global survey demonstrates differences in attitudes
and acceptance of vaccines by geography and associated contexts
including age and sex distribution, income, education and trust
in government [46]. Vaccine communication strategies need to
take into account local contexts to increase efficacy. Our pragmatic
approach, focused on the North American context, recognizes this
cultural context of vaccine hesitancy as we aim to identify, explore,
and map the literature on existing vaccine hesitancy educational
tools for healthcare providers who provide vaccine counseling to
patients. In our scoping review, we conducted a grey literature
review of North American interventions. We expanded our scope
of primary literature to the global context, without geographic lim-
itation. While these interventions may be less applicable to the
local context, the rigor of the review process may provide valuable
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insights that can be extrapolated with respect to methodology and
evaluation. The results of this scoping review will identify the gaps
in literature and inform the development of a multidisciplinary
educational program for healthcare provider trainees to prepare
them for their future roles in vaccine advocacy, promotion and
delivery.

2. Methods
2.1. Defining the intervention

We conducted a scoping review of peer-reviewed and grey lit-
erature to identify, map and present an overview of existing educa-
tional interventions within our area of interest and identify gaps
for further research. The proposed review was guided by the
methodological framework proposed by the Joanna Briggs Institute
(JBI) [2]: (i) Defining and aligning the objectives and questions, (ii)
Developing and aligning the inclusion criteria with the objectives
and questions, (iii) Describing the planned approach to evidence
searching, selection, data extraction, and presentation of the evi-
dence, (iv) Searching for the evidence, (v) Selecting the evidence,
(vi) Extracting the evidence, (vii) Analyzing of the evidence, (viii)
Presenting the results, and (ix) Summarizing the evidence in rela-
tion to the purpose of the review. A comprehensive published pro-
tocol can be accessed at https://osf.io/jxcrz/. We reported our
process according to the PRISMA Extension for Scoping Reviews
[82].

2.2. Research question

1. What educational tools aimed at addressing vaccine hesitancy
are currently available for HCP use in the peer-reviewed and
grey literature?

a. Within these tools, are there components that address self
monitoring and the clinicians’ recognition and management
of emotions during difficult conversations?

2.3. Search strategy

a. English language peer-reviewed literature.

Key search terms that addressed vaccine hesitancy and a
healthcare provider population were applied to an initial
exploratory search within two databases (MEDLINE and
EMBASE) in order to identify ‘seed’ articles. Retrieved ‘seed’ arti-
cles were analyzed for text words and index terms to ensure
comprehensiveness. With librarian assistance, we selected five
relevant databases to ensure a broad range of disciplines were
included: MEDLINE (Ovid MEDLINE(R) ALL), CINAHL (EBSCO-
host CINAHL), EMBASE (Embase Classic + Embase), PsycInfo
(APA PsycInfo), and SCOPUS. Identified keywords and subject
headings were applied to each database in November 2021,
with no restriction on language, study design, publication date
or country of origin in order to broadly capture all relevant
interventions (Supplemental Figure S1). All citations were
imported to the systematic-review software Covidence (Veritas
Health Innovation, 2014) for title and abstract screening, and
removal of duplicates.

b. French language peer-reviewed literature.

The original English strategy was applied to each of the data-
bases with an additional limiter set to filter French literature
only, based on consultation from an academic librarian. This
ensured consistency with the search strategy while highlighting
the French literature for our bilingual author, LB, to review. The
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results were imported into Covidence and duplicates of the Eng-
lish language search were removed, followed by a manual
review to ensure accuracy.

c. Grey literature environmental scan.

A grey literature environmental scan was conducted to examine
educational interventions and resources published on the Inter-
net. This secondary search involved 1) reviewing targeted web-
sites of relevant health organizations and agencies based on the
recommendations of subject matter experts on the research
team, and 2) searching key search terms that addressed vaccine
hesitancy and a healthcare provider population using the Goo-
gle search engine. Data was collected using Microsoft Excel
(Microsoft Corporation, 2018). During the searching process,
the names of relevant websites/ organizations and URL were
recorded. Each of the websites were ‘hand-searched’ or
searched using the websites’ search bar/ database for poten-
tially relevant documents (e.g. FAQs, webinars, etc.). Relevant
data including a brief resource description were recorded next
to the accompanying organization name and were tracked for
further screening. The grey literature environmental scan was
conducted in November 2021.

2.4. Study selection

a. English language peer-reviewed literature.

The two primary reviewers conducted a pilot screen of a ran-
dom sample of citations to evaluate inter-user agreement and
consistency. Disagreements were resolved through discussion
and amendment of inclusion and exclusion criteria until 75 %
agreement was achieved (Supplemental Figure S2).

Screening was conducted in accordance with the finalized
inclusion and exclusion criteria (Supplemental Table S1). Initial
screening of title and abstracts was conducted by AL and MP,
and disagreements were resolved through a third reviewer
ME. Selected abstracts then underwent full-text screening by
AL and MP, and disagreements were resolved through discus-
sion until consensus was achieved. After citation screening
and selection, the reference lists of accepted full-text citations
were manually screened by AL and MP for additional relevant
source citations through the same process.

b. Grey literature environmental scan.

Two members of the research team (MF and HM) conducted the
grey literature environmental scan using the Google search
engine. A third reviewer MP later conducted the search using
the same strategy to ensure that key resources from identified
health organizations and agencies were captured as well as
any other relevant resources that may have been missed. It is
important to note that it is impossible to review and capture
all retrieved results due to their volume. Therefore, the review-
ers relied on relevancy ranking within Google search engines to
sort through webpages to find the most relevant and useful
results. Through this process the most relevant results are
brought to the top of the search results [38].

MF, HM, and MP reviewed the final list of resources and came to
a consensus on which resources should be included or removed
based on the inclusion and exclusion criteria (Supplemental
Table S1). The list of relevant resources underwent final review
by key subject matter experts on the research team (SD, CC).
Additionally during this step, all resources found from outside
of North America were excluded as the purpose of the grey lit-
erature environmental scan was to identify vaccine hesitancy
resources in the North American landscape.
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2.5. Critical appraisal

In accordance with the JBI scoping review framework, a critical
appraisal was not completed.

2.6. Data charting

a. English language peer-reviewed literature.

We developed an extraction tool on Microsoft Excel (Microsoft
Corporation, 2018) to comprehensively collect and organize rel-
evant information about each intervention aimed at addressing
vaccine hesitancy. Information collected included: study char-
acteristics (design, year and location), target population,
intended vaccine (if any), aim(s) of the intervention, details of
the intervention (duration, setting, mode and materials), mea-
surements of intervention effectiveness, and whether the inter-
vention addressed emotional capacity and regulation in
healthcare providers.

b. Grey literature environmental scan.

Similar to the English language peer-reviewed literature, we
developed an extraction tool on Microsoft Excel (Microsoft Cor-
poration, 2018) to organize relevant resources aimed at address-
ing vaccine hesitancy. Information collected included:
document title and organization, year, type of resource (e.g. e-
learning module), type of intervention (e.g. mobile app), country
of origin, target population, intended vaccine (if any), summary
of resource, and measurements of resource effectiveness (if any).

2.7. Data analysis

A comprehensive descriptive analysis was conducted to outline
the characteristics of each study and the details of each interven-
tion. Qualitative analysis for emerging themes of self monitoring
and management of emotions in HCPs was not conducted as no
citation was identified that adequately addressed this element.

3. Results
3.1. Search results and study selection

Our search identified a total of 3384 citations in peer-reviewed
literature. A dedicated French-language search identified 31 cita-
tions, all of which were duplicates of previously identified cita-
tions. We screened 2066 citations after removal of duplicates.
After a full-text review of 57 citations, we included 25 citations
for data extraction. Through manual review of references in
included citations, we screened an additional 69 citations, com-
pleted full-text review of 6 citations and included an additional 3
citations for data extraction. Therefore, a total of 28 peer-
reviewed citations were included (Fig. 1).

The grey literature environmental scan initially yielded 43
potential educational interventions and resources for screening.
After the screening process, a total of 16 resources that met eligibil-
ity criteria remained and were included in the scoping review. These
resources were primarily delivered in the form of e-learning mod-
ules, presentations, handbooks in the form of reports, and websites.

3.2. Content Summary
We identified a total of 41 unique interventions that were

specifically targeted at the HCP population. 26 interventions were
identified from the 28 citations found in peer-reviewed literature
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Fig. 1. PRISMA Diagram. A french specific search was conducted, and duplicates were manually reviewed by a bilingual author, 1910 records were excluded as they did not
meet the inclusion criteria after initial review. 1132 were excluded for incorrect study population/context, 688 were excluded for lack of intervention, 43 were excluded for
lack of discussion of vaccines, 12 were excluded for no full text available, 23 were excluded for type of article, 4 were excluded for non-english articles, 7 were excluded due to
repetition, 1 was excluded for literature on non health care providers.“99 records were excluded after a third party reviewer examined records classified as inconclusive by
the first two reviewers. 46 were excluded for incorrect study population/context, 41 were excluded for lack of intervention, 8 were excluded for lack of discussion on vaccines,
2 were excluded for the type of article, 1 was excluded due to repetition, 1 was excluded for literature on non health care providers, and 0 were excluded for full text

availability and english language.

(P1-P26). Two interventions were evaluated in different manners,
resulting in two citations each (P6, P21). 16 interventions were
identified through the grey literature environmental scan (G1-
G16), with the “The HPV Vaccine: Same Way, Same Day App” iden-
tified in both (G1). The grey literature environmental scan identi-
fied two resources from academic institutions (G2, G15), nine
resources from healthcare provider associations (G3-G4, G8-G10,
G12-G14, G16), and five from government health agencies (G1,
G5-G7, G11). A summary of identified interventions are provided
in Table 1 and Table 2. Interventions were classified systematically
by potential implementation strategies in Supplemental Table S2
and S3 [68].

26

Collectively, the purpose of the interventions aimed to increase
vaccine uptake and decrease vaccine hesitancy in patients, through
education of HCPs. Interventions predominantly centered around
two foci: knowledge sharing (P1-2, P4-5, P8-9, P11, P14-16, P19,
P21, P24) and communication training (P1-3, P5, P7, P9, P11, P12,
P15-23, P26). Many interventions included both components, and
the more comprehensive interventions were better captured in
the peer-reviewed literature (P1-2, P5, P9, P11, P15-16, P19,
P21,). Self-directed, facilitated and participatory approaches were
described. In interventions that were evaluated, the self-directed
components had the least consistent uptake (P1, P6-7, P13, P18,
P22-23).
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Table 1
Summary of interventions identified through the peer-reviewed literature search.
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Identifier Intervention Title (author,

reference number)

Study Setting Year

Type of
Resource

Summary of Resource Target

P1

P2

P3

P4

P5

P7

P8

P9

Trainees
Pahud et al.

Collaboration for Vaccine
Education and Research
(CoVER) Curriculum [65]

Schnaith et al.
Human Papillomavirus (HPV)
Vaccination Curriculum [76]

Barton et al.
Announce-Inquire-Mirror-
Secure (AIMS) Method for
Healthy Conversations [3]

Coleman & Lehman

Flipped Classroom and Case-
Based Curriculum [18]

Nold & Deem

High-fidelity Ethics Simulation

Experience [61]

Real et al.

Virtual Reality Curriculum [70]

Real et al.

Virtual Reality Curriculum [71]

Real et al.
The HPV Vaccine: Same Way,
Same Day App [72]

Vyas et al.
Vaccine hesitancy learning
unit [88]

Vorsters et al.

Summer school on vaccinology

(87]

Postgraduate Pediatric 2020
and Family Medicine
Residency Curriculum

Undergraduate 2018
Medical School
extracurricular
Postgraduate 2021

Residency Curriculum

Postgraduate Pediatric 2017
Clerkship Curriculum

Baccalaureate Nursing 2020
Program Pediatrics
Course

Postgraduate Pediatric 2017
Academic Clinic

Postgraduate pediatric 2021
residency extra-

curricular

Undergraduate 2018
pharmacy curriculum
Summer School for 2010

Pre-clinical Trainees

Online modules
and role-play
simulation

Lecture, video
and simulation

Online modules
and physical
training

Video podcast,
powerpoint
slides, in-person
workshop

Assignment,
Simulation

Virtual
Simulation

Tablet/Phone
application,
simulation

SImulation,
video, module

Interactive
teaching,
physical
training

27

Pediatric residents,
family residents

A curriculum with four asynchronous,
interactive online modules (vaccine
fundamentals, vaccine preventable diseases,
vaccine safety, and vaccine communication
strategies) followed by locally implemented
face-to-face training over one hour. The
curriculum was delivered over a period of
6 months.

A three-part curriculum involving a didactic
presentation by a physician on HPV, an
educational video on implementing both the
presumptive method and the Corroborate,
About me, Science, and Explain/advise (C.A.S.
E.) method with vaccine hesitant parents,
and a simulation role-play with three
scenarios. The curriculum was delivered over
one day, but the time required was not well
described.

A two-part curriculum with a one-hour
online learning module on the principles of
vaccinology followed by a one-hour live
training session on the AIMS method. The
curriculum was delivered over one week.

A 90-minute in-class workshop where
students, in faculty facilitated groups, work
through a case with a scenario and guided
questions. The workshop is preceded by an
hour-long podcast on vaccine education
provided one week prior.

A role-play simulation experience scenario
involving an encounter with parental
vaccine-refusal during a routine pediatric
wellness visit, constructed to lead to multiple
possible conversational pathways. Prior to
the experience, students complete an
assignment to familiarize themselves with
the patient chart, review the vaccine
schedule and plan for the encounter. The
curriculum was delivered over one day, but
the time required was not well described.

A 15 min virtual reality simulation delivered
through a headset with three simulated
scenarios where participants counseled
caregiver avatars with vaccine hesitancy.
An app was designed for pediatricians to
improve their HPV vaccine recommendation
skills. It consists of an animated video
discussing HPV disease epidemiology and
evidence-based communication strategies,
followed by a role-play select-response
virtual simulation scenario with feedback
provided by a virtual coach. Time required
for this intervention was not described.

A learning unit with an initial standardized
patient simulation encounter followed by
feedback, self-reflection and a formal
coursework on vaccine hesitancy. The
following week, students participated in a
second simulated patient encounter. The
curriculum was delivered over 90 min each,
in a period of 2 weeks.

Medical students

Pediatric residents

Medical students

Nursing students

Pediatric residents

Pediatric residents

Pharmacy students

A 4 day in-person curriculum covering 8 Pre-service trainees
domains of vaccinology, with 75 learning

objectives and competences (Rationale,

context and history of immunisation, Key

aspects of immunology, Key aspects of

vaccines, Vaccine-preventable diseases,

Immunisation policy and schedules, Future

perspectives, Communication, Practical

skills).

(continued on next page)
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Table 1 (continued)

Identifier Intervention Title (author, Year

reference number)

P10 Visalli et al.
Health education intervention
to improve vaccination
knowledge and attitudes [86]

Study Setting Type of

Resource

Summary of Resource Target

2021 Provided
materials,

debate

Undergraduate
Midwifery University
Course

An educational intervention concerning all
aspects of vaccinations (general
characteristics, current legislation about
mandatory and recommended vaccines,
vaccination of particular groups of people
including pregnant women) through
provided materials and slides, followed by a
debate to clarify any remaining concerns. The
intervention was delivered over four hours.
A four-part curriculum with a simulated
patient encounter with a vaccine-hesitant
parent, a series of self-directed lectures on
vaccine-preventable illnesses, vaccine safety
and administration, personal experience
with a family affected by vaccine-
preventable illnesses, and communication
techniques with role-play opportunities,
followed by a second simulated patient
encounter. The curriculum was delivered
over four hours.

Midwifery students

P11 Morhardt et al.
Vaccine curriculum to engage
vaccine-hesitant families [58]

2016 Slides, video, Pediatric residents

simulation

Postgraduate
pediatric,residency
curriculum

Non-Trainees
P12 Cates et al.
Protect Them [12]

Pediatric and family 2020

medicine practices

Asynchronous A course designed to increase vaccine
online course knowledge, enhance interpersonal
with communication skills, and offer systems-
gamification level strategies to support vaccination. The
course was delivered live for 4 weeks over
three waves, and then on-demand for
3 months.

Physicians, nurses,
nurse practitioner,
other medical staff

P13

P14

P15

P16

P17

P18

Chamberlain et al.
VaxChat [15]

Cotugno et al.No
name. [19]

Gagneur et al.

Motivational Interviewing (MI)

Workshop [32]

Glanternik et al.

Effective Communication
without Confrontation (ECC)

[34]

Lockhart et al.

Communication Intervention

[50]

Maurici et al.

Obstetrical group
practices

Psychiatric unit

Immunisation Public
health clinics

Clinical sites

Pediatric and family
medicine clinics

Immunization Centres

2019

2017

2019

2020

2018

2018

Video tutorial

Physical
training

In-person
training
workshop

Presentation,
communication
training,
simulation

Provided
resources, in-
person training

Lectures,

An hour-long, evidence-based video tutorial
with the goal to improve obstetric care
providers’ ability to promote maternal
vaccines.

An intervention given by pharmacists to staff
working on a psychiatric unit. Goal was to
increase the rate of influenza vaccination
through education on influenza, proper
vaccine assessment, effective use of
electronic medical records, vaccine ordering
and procurement. Time required for the
intervention was not described.

A workshop to increase MI knowledge and
MI-skills for nurses to feel confident to apply
these to their daily vaccination work routine
in clinical practice, especially among vaccine
hesitant parents. Workshops were conducted
two days, three months apart. 7 h of training
on day 1, and 4 h on day two.

A communication training tool that increases
comfort level and perceived effectiveness
when communicating with vaccine-hesitant
parents. Training includes a presentation on
communication techniques, interactive role
play sessions using non confrontational
communication such as motivational
interviewing. Time required for this
intervention was not described.

A communication intervention that consisted
of a fact sheet library, website for parents
called “iVac,” compilation of disease images,
parental decision aid, communication
training using a presumptive approach and
motivational interviewing techniques. Time
required for the intervention was not
described.

A measure used to assess a three day course

Physicians,
midwives, nurses,
nurse practitioner,
medical assistant
Pharmacists

Nurses

Pediatric physicians,
family physicians

Physicians, physician
assistant, nurses

Physicians, nurses

Consultation and Relational at a local health unit simulation

Empathy Measure (CARE) to

about empathy and communication skills to
patients in vaccination centers using a family
assess an immunization and patient centered care approach (PFCC).
specific communication course The course consisted of 4 sections with each
[56] section consisting of a lecture and review of
the topic, followed by role-playing and
simulations, over three days.
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Identifier Intervention Title (author, Study Setting Year Type of Summary of Resource Target
reference number) Resource

P19 Brewer et al. Primary care clinics 2021 Videos, in- A workshop to train providers to Physicians,physician
Train the trainer workshop [6] person training, communicate about vaccinations more assistant, nurses,

simulation effectively through approaches such as the  nurse practitioner,
“Announcement Approach Training” (AAT).  medical assistants
The workshop consisted of training a
facilitator, followed by the facilitator training
and teaching others on AAT. The official AAT
workshop consisted of three sections: review
evidence, build skills, and practice. The train-
the-trainer workshop was 2 h, followed by
1 h of the AAT workshop.

P20 Reno et al. Pediatric and Family =~ 2018 Toolkit A communication training toolkit Physicians, physician
5-component Practices encouraging providers to initiate a assistant, nurses,
provider communication conversation using the presumptive medical assistants
intervention [74] approach, followed by implementation of

motivational interviewing (MI) techniques,
customized vaccine fact sheets, a set of
disease images, a decision aid for parents, an
educational tailored-messaging website for
parents. Time required for this intervention
was not described.

P21 Reno et al. Pediatric and Family =~ 2018 Video, Physical  An intervention aimed at improving provider Physicians, physician
Motivational Interviewing and Practices training communication. Consists of a 40 min assistant, nurses
Communication Techniques background video with key components of  practitioner, doctor
[73] the communication style, and specific of osteopathy
Dempsey et al. examples. A 1-hour in person training
5 Component Communication session focusing on demonstrating the
Intervention [23] techniques, and another 1- hour in person

session that provided feedback on the
providers’ communication technique and
suggestions for improvement.

P22 Shen et al. Pharmacies 2021 Framework A 6-step framework that can support Pharmacists

Aspire Framework [77] pharmacists when communicating with
community members who have questions
and/or concerns about vaccines. The goal is
to increase vaccine uptake in the community.
Time required for this intervention was not
described.

P23 Zolezzi et al. Independent 2021 Framework A communication method for pharmacists to Pharmacists

OARS method [92] use during their daily encounters with
patients, specifically for vaccine hesitant
individuals. OARS (Open questioning,
Affirming, Reflective listening, and
Summarizing)

. Time required for this intervention was not
described.

P24 Brewer et al. Pediatric and Family 2017 Presentation, Training sessions conducted with two Physicians
Presumptive Clinic communication  groups, an announcement group and a
“announcements” or training, conversation group. Each session consisted of
participatory “conversations” assignment four parts, review evidence, build skills,

Training [5] practice, and application to practice. Each of
the four sessions lasted approximately-one
hour.

Both

P25 Kumar et al. Sample of four 2019 Video A 20 min training video with didactic Physicians, nurses,
Brief Provider Training Video  pediatric practices teaching and clinical vignettes to address residents, allied
on HPV [45] with multidisciplinary previously reported provider-related barriers health professionals

providers including to HPV vaccination.
trainees
P26 Marcus, Bilma Single Community 2020 Workshop (live A multi-faceted community-centered Physicians, residents,

Engaging in Medical Education
with Sensitivity (EMES)
Initiative [54]

and streamed)

approach involving:

Providing evidence directly to parents in the
community

Teaching parents to read and interpret data
Hosting a CNE approved workshop for
providers to improve communication with
patients

Engage para-health professionals

Time required for this intervention was not
described.

nurses, nurse
practitioner, doulas,
community
members
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Table 2

Summary of interventions identified through the grey literature environmental scan.

Vaccine 41 (2023) 23-35

Identifier Organization and Resource Name Year Type of Summary of Resource
Resource

G1 Centers for Disease Control and Prevention 2018 Mobile app An app to enhance the abilities of providers to practice techniques

HPV Vaccine: Same Way, Same Day [41] to introduce and discuss the HPV vaccine with parents and
patients, including those who may be hesitant to immunize. This
includes well produced animated videos of clinical encounters.

G2 University of Calgary 2021 Text-based A comprehensive online guide to support better clinical
Vaccine Hesitancy Guide [47] cases conversations about vaccines. The guide presents guidance, scripts,

and resources for HCWs to help navigate conversations about
COVID-19 vaccines with hesitant patients.

G3 American Academy of Pediatrics 2019 Elearning A course that provides strategies to promote vaccine confidence in

Challenging Cases: Vaccine Hesitancy [14] Module vaccine-hesitant parents in a time efficient and effective manner,
including case studies on infant vaccination and MMR vaccination.
Focuses on vaccine communications for pediatricians.

G4 American Association of Colleges of Nursing 2021 Didactic A webinar that provides educators with tools and information to
Preparing Nursing Students to Effectively Address Lecture/ share with nursing students. Topics include the history and current
Vaccine Hesitancy [69] Webinar state of vaccine hesitancy, the Immunization Resources for

Undergraduate Nursing project, and how students can apply these
resources to address vaccine hesitancy.

G5 World Health Organization 2017 PowerPoint A practical and adaptable training module aimed at helping
Conversations to build trust in vaccination: A training Presentation healthcare workers address vaccine hesitancy. This module
module for health workers that you can download and highlights key communication principles, responses to common
work through with colleagues [91] concerns, and motivational interviewing strategies.

G6 Centers for Disease Control and Prevention 2021 PowerPoint A presentation that highlights tips for healthcare teams to build
Building Confidence in COVID-19 Vaccines Among Your Presentation confidence in COVID-19 vaccines among their patients. This
Patients [13] includes information about COVID-19 vaccines, mRNA vaccine

technology, vaccine safety monitoring, elements of vaccine
confidence, strategies for building vaccine confidence and
communicating with patients.

G7 BC Center for Disease Control 2021 Handbook A tool that provides health care workers with information and
Immunization Communication Tool [17] tools needed to communicate effectively about vaccines and

address vaccine hesitancy. Contents include a 5-step approach to
discussing vaccines and addressing vaccine hesitancy, answers to
common questions, motivational interviewing strategies,
immunization stories, and techniques to reduce injection pain.

G8 Canadian Paediatric Society 2021 Elearning A module providing healthcare workers with tools and skills
Our best shot at beating COVID-19: Overcoming vaccine Module needed for discussing COVID-19 vaccines with parents, guardians,
hesitancy in 2021 [51] and children. The module helps providers counter COVID-19

misinformation, initiate discussion regarding vaccine-related
issues, address hesitancy, and build public confidence regarding
the safety and efficacy of COVID-19 vaccines.

G9 Alberta Medical Association 2021 Comprehensive A resource hub with conversation tools for discussing vaccines
Addressing COVID-19 vaccine hesitancy [1] Resource Hub with patients. Resources include a vaccine hesitancy guide, PrOTCT

PLAN for the COVID-19 vaccine discussion, and FAQs.

G10 Doctors Manitoba NA Comprehensive A resource hub containing guidance for healthcare workers when

Guide to Responding to Vaccine Hesitancy [39] Resource Hub discussing COVID-19 vaccines with patients. This includes advice
for communicating with patients such as recognizing the nuances
around patient views, the importance of the messenger and
approach, and tangible guidance.

G11 Government of Canada 2021 Evidence-based An interactive webpage intended to support health care providers
Addressing vaccine hesitancy in the context of COVID-19: webpage in better understanding and addressing COVID-19 vaccine
A primer for health care providers [36] hesitancy, in their practice and beyond. Topics include, information

on vaccine hesitancy, drivers of vaccine hesitancy, and strategies
for building vaccine confidence.

G12 Canadian Medical Protective Association 2021 Evidence-based An online article that addresses discussing vaccines with patients,
Vaccinating: Doing it safely, and addressing vaccine webpage obtaining informed consent, treating unvaccinated patients, and
hesitancy and refusal [83] what to do when patients or legal guardians are hesitant or refuse

vaccinations.

G13 Center for Effective Practice 2021 Comprehensive A tool that addresses how to speak with patients regarding vaccine
COVID-19: Vaccines [20] resource hub hesitancy. Resources include, the PrOTCT framework, compiled up-

to-date facts on COVID-19 vaccines, insights into understanding
vaccine hesitancy in Black communities and Indigenous
communities.

G14 American Pharmacist Association 2021 Interactive tool A comprehensive set of resources designed to strengthen vaccine
Building Vaccine Confidence [7] confidence among patients and communities by providing

information on how to build vaccine confidence in yourself, your
team, and in your patients and the community. This tool also
includes a Vaccine Confidence Playbook used to inform
pharmacist-patient conversations regarding COVID-19 vaccines.

G15 Center for Public Interest Communications at the University 2021 Handbook A handbook focused on principles for building trust to address

of Florida
Guide to COVID-19
vaccine communications [38]
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vaccine hesitancy. Principles include working within worldviews,
using timing to your advantage, choosing the right messengers,
making narratives clear, the importance of relationships, changing
social norms to gain acceptance, evoking the right emotions, and
being explicit and transparent about motivations.
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Table 2 (continued)

Vaccine 41 (2023) 23-35

Identifier Organization and Resource Name Year Type of Summary of Resource
Resource
G16 Pediatric Infectious Diseases Societies NA Elearning A Comprehensive Vaccine Education Program offering strategies to
Vaccine Education from Training to Practice [84] Modules combat vaccine misinformation and address vaccine hesitancy.

This is achieved by enhancing vaccine knowledge and confidence
in having discussions with patients and parents and enhancing
access for medical providers to reliable, up-to-date and accurate

vaccine information.

While one intervention did evaluate the impact on exhibited
empathy in HCP, no intervention was found to target or specifically
address the recognition and management of HCP emotions during
difficult conversations (P18).

3.3. Context Summary

Included interventions targeted HCPs from different disciplines
at different stages of training. 17 interventions were multi-
disciplinary (P12-P13, P17-P21, P25-P26, G2, G5-G8, G11, G13,
G15). When interventions were discipline specific, medical provi-
ders including medical students, residents, physicians, and physi-
cian assistants were the most commonly targeted HCP group
with 15 interventions (P1-P5, P6-P7, P11, P16, P24, G3, G9, G10,
G12, G16). Interestingly, these interventions were designed for
pediatric and family medicine providers only, and no other medical
practitioner group was represented. Nursing, pharmacy and mid-
wifery providers also had specific interventions described,
although much less frequently (P5, P8, P10, P14, P15, P22-P23,
G4, G14). When considering stages of training, there was a fairly
equal distribution. Twelve interventions were specific to the
undergraduate and postgraduate trainee level across disciplines
(P1-P11, G4), 16 interventions were applied for providers in prac-
tice (P12-P24, G9, G10, G12) and 13 interventions were not prac-
tice level-specific (P25-P26, G2-G3, G5-G8, G11, G13-G16).
Reflective of this distribution, 11 interventions were applied in
the curricular and extracurricular settings (P1-P11), while 11 were
applied in clinical practice, as described in the peer-reviewed liter-
ature (P6, P12-P14, P16, P17, P19-P21, P24-P25). Five interventions
were applied in alternative settings (P15, P18, P22, P23, P26).
Included interventions originated from several countries including
the United States, Canada (P15), Italy (P10, P18), and Belgium (P9).
Two studies did not have a described population (P22-P23).

Human papillomavirus was the most common disease and vac-
cine addressed by our included interventions (P1, P2, P7, P12, P17,
P19-P21, P24-P25). The SARS-COV?2 virus and vaccine was also well
represented, but predominantly in our grey literature scan (P23,
G2, G6, G8-G11, G13, G15). Only one peer-reviewed intervention
was identified in this particular subgroup at the time this scoping
review was conducted (P23). Twenty-one interventions were not
disease or vaccine specific, representing just over half our included
interventions. A summary of intervention contexts are provided in
Table 3.

3.4. Modes of delivery

Delivery of each intervention is summarized in Table 1. In peer-
reviewed literature, more than half were multi-modal (P1-P5, P8-
P11, P16-P19, P21, P24). It was more common in interventions tar-
geting trainees to include a simulation component (8/11 interven-
tions in trainees, 3/13 interventions in non-trainees and 0/2
interventions in those targeting both). Only seven interventions
were delivered without an in-person component (P7, P12, P13,
P20, P22, P23, P25).

Table 3

Summary of interventions specific to various target populations (discipline, practice

level, disease/vaccine, setting).

Number of
Interventions

Target Group

Intervention

Healthcare Provider Discipline

Medical Provider 14
Nursing 3
Pharmacy 5
Other Allied 1 (midwife)
Health
Multidisciplinary 17
Not specified 1
Practice Level
Trainee 12
Non-Trainee 16
Not specified 13

Disease and Vaccine

HPV 10
Influenza 1
COVID 9
Multiple 21

Intervention Setting

(peer reviewed literature only)
Curriculum 7
Extra-curricular 3

Clinical Practice 11
Community 3
Pharmacies 1
Independent 1

P1-P5, P6-P7, P11, P16, P24; G3, G9,
G10, G12, G16

P5, P15; G4

P8, P14, P22-P23; G14

P10

P12-P13, P17-P21, P25-P26; G2, G5-GS8,
G11, G13,G15
P9

P1-P11, G4
P12-P24; G9, G10, G12
P25-P26; G2-G3, G5-G8, G11, G13-G16

P1, P2, P7, P12, P17, P19-P21, P24-P25
P14

P23; G2, G6, G8-G11, G13, G15

P3-P6, P8-P11, P13, P15-P16, P18, P22,
P26; G3-G5, G7, G12, G14, G16

P1, P3-P5, P8, P10, P11

P2, P7, P9

PG, P12-P14, P16, P17, P19-P21, P24-
P25

P15, P18, P26

P22

P23

In contrast, our grey literature environmental scan identified
primarily self-directed interventions, which were predominantly
delivered online, in the form of e-learning modules (few of which
were interactive) (G3, G8, G16), websites (G2, G4-G6, G9-G14),
developed handbooks (G7, G15) and a mobile app (G1). They were
presumably cost-effective and time-efficient, although effective-
ness and uptake were not evaluated as part of the interventions.
One intervention was delivered as a webinar (G4).

3.5. Accessibility and generalizability of interventions

While most interventions were adequately described in peer-
reviewed literature for a general understanding, few provided
enough details and sufficient relevant materials for reproducibility
(Supplemental Table 4). When available, educational materials
were typically found in appendices. One citation referenced a web-
site link which was not accessible (P9). Content references were
consistently provided in interventions identified in our grey litera-
ture scan (Supplemental Table 5). With respect to prerequisite
materials, one author group published two interventions using
novel technologies, with virtual reality simulation (P6) and a phone
and tablet application (P7). Both were innovative but required up-
front investment and development.
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Most interventions were delivered over a reasonable amount of
time for generalizability. Ten interventions were delivered over
approximately 4 h or less at a time (P3, P4, P8, P10, P11, P15,
P17-19, P21). Five interventions were delivered in 1 h or less (P1,
P6, P13, P24-P25). The longest intervention delivered consecutively
was a 4-day in-person training curriculum (P9). Ten interventions
did not specify the time required (P2, P5, P7, P12, P14, P16, P20,
P22-P23, P26). Overall, we found that interventions for HCPs ran-
ged over a period of 20 min to 6 months (Table 1). In our grey lit-
erature environmental scan, only one intervention clearly stated
the required length of time, which was a self-directed e-learning
module that required up to 9h (G18). Eight interventions
described in peer-reviewed literature allowed for asynchronous
delivery (P1, P12-P13, P17, P20, P22-P23, P25). In our grey litera-
ture environmental scan, 14/15 unique interventions identified
were self-directed and would provide similar flexibility (G2-G3,
G5-G16).

Cost was not outlined in interventions identified from peer-
reviewed literature. Within grey literature resources, 14 were
accessible without a fee (G1-G3, G5-G7, G9-G16). However, two
of the identified resources required a registration fee, which may
limit access to its contents (G4, G8). Among the resources that
had a cost, both were self-directed e-learning modules developed
by healthcare provider associations. These resources were offered
free of charge to respective associations’ members.

3.6. Evaluation of interventions

23/26 interventions identified in peer-reviewed literature were
evaluated (P1-P21, P24-P25). Two interventions were referenced
with two separate citations each, as they underwent separate eval-
uative processes (P6, P21). Seven interventions were evaluated in a
randomized manner (P3, P6, P13, P17, P20, P21, P24). Overall,
interventions increased HCP self-perceived confidence and comfort
in engaging vaccine-hesitant individuals (P1, P2, P6, P8, P11-P13,
P15-P16, P19, P21, P25), with only one study that evaluated for this
demonstrating no significant change (P3). Vaccine attitudes in HCP
were not found to consistently change with interventions.

The most common evaluative method was baseline and post-
intervention questionnaires (P1-P4, P8, P10-P11, P15-P16, P18-
P21, P25). Four interventions relied primarily on qualitative feed-
back and thematic analysis (P5, P7, P9, P17). Three studies included
a component of standardized grading using simulated encounters
(P3, P8, P11), and all three showed global gains in respective scor-
ing systems across multiple domains. In particular, Vyas et al.
demonstrated larger gains in areas of communication dealing with
creating a positive environment, and found less conflict escalation
after intervention (P8). Five interventions utilized electronic med-
ical records or registry data to assess rate of vaccine refusal in a
clinical setting (P6, P14, P19, P21, P24). Generally, increased com-
pliance with vaccinations and decreased rates of refusal were seen.
However, Brewer et al. identified mixed results depending on the
patient age group and type of communication training provided
(P24). No formal evaluations were available for grey literature
resources. Information on informal evaluations was not provided
by the organizations.

4. Discussion
4.1. Summary

This scoping review explored the availability of existing educa-
tional interventions targeted at HCPs to enable effective communi-
cation with vaccine hesitant individuals in the North American
context. We identified a wide range of existing interventions
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described in both published peer-reviewed literature and grey lit-
erature. Our findings suggest that as a whole, these interventions
were knowledge and communication-focused, and were able to
create a positive impact on providers’ self-perceived confidence
in and likelihood of addressing vaccine-hesitant individuals. How-
ever, HCP attitudes did not consistently demonstrate change. Only
five studies evaluated objective clinical outcomes of the applied
interventions. There was a suggestion that these interventions
may result in a reduction in vaccine refusal, which is promising
but inconclusive due to the limited translational data. From our
review of the literature, there is an overwhelming amount of avail-
able interventions but little guidance on how to select and imple-
ment the appropriate intervention for a particular clinical context.
While many interventions were evaluated, there were no compar-
ative studies to help inform this decision.

Through our review process, it became apparent that interven-
tions identified through our primary literature search tended to be
multi-modal and more robustly evaluated. However, the grey liter-
ature environmental scan was essential in identifying interven-
tions that were more topical, especially in the current clinical
context given the SARS-COV2 virus global pandemic. Rapid
advancements in vaccinology have been identified as a potential
barrier for HCP [27] and therefore the provision of up-to-date
information is important to mitigate this challenge and increase
HCP knowledge and comfort. We found that only one peer-
reviewed intervention specifically addressed the SARS-COV2 vac-
cine, while we identified nine in our grey literature environmental
scan. Thus, we found both searches provided important insights on
the current landscape of literature.

4.2. Gaps in knowledge

Accessibility of interventions were found to be limiting. Poten-
tial reproducibility was assessed based on provided and available
resources. We found that few interventions in peer-reviewed liter-
ature could be applied without obtaining further information,
based on the described methods and provided materials by
authors/creators. Cost for implementation is an important factor
to consider, and few identified resources did require registration
which further limits accessibility. Generalizability was assessed
based on intervention time and setting. While data on the time
for each intervention was not consistently provided, most facili-
tated interventions were intended for delivery within four hours.
While shorter interventions are expected to broaden potential
applicability, a correlation between effect size and length of inter-
vention has been shown in continuing medical education [53].
There remains no clear recommendation on the optimal duration
of an intervention. Consideration should be made for potential
impacts on knowledge translation and sustainability of effect.
Self-directed interventions, as defined by those that were learner
led and completed at one’s own time and pace, were particularly
common in our grey literature environmental scan. Self-directed
interventions offer flexibility, and are of increasing importance in
the realm of advancing digital and mobile technologies, but can
be somewhat limited by user-uptake and learner desire for assum-
ing learning responsibility [21]. Finally, there was a distribution of
interventions across disciplines, clinical settings, and in both trai-
nees and non-trainees, although representation was variable. It
should be recognized that a disproportionate amount of interven-
tions were designed specifically for medical providers, despite the
fact that pharmacists, nurses and alternative healthcare providers
all play an essential and significant role in informing vaccine deci-
sions [29 37]. A recent scoping review by Cassidy et al. [11] high-
lighted that several barriers are perceived by pharmacists and
nurses to address vaccine hesitancy, emphasizing the ongoing need
to develop interventions targeted to these populations and identi-
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fied barriers [11]. Further exploration would be required to deter-
mine whether a multidisciplinary educational intervention would
provide more value, as compared to the more discipline-specific
educational interventions. Within the medical provider population,
pediatric providers were the most common group targeted. In par-
allel, childhood diseases such as HPV were the most common topic
of discussion for the interventions identified.

Engaging vaccine-hesitant individuals in conversation is
acknowledged as a difficult and high-stakes conversation, under-
pinned by differences in opinions and values of patients and provi-
ders [30]. While expertise (knowledge), HCP attitudes towards
vaccinations and communication strategies are important compo-
nents, it has been increasingly recognized that the emotional state
of the provider also influences their ability to navigate these con-
versations [16 55]. Anxiety, sadness, empathy, frustration and
inadequacy are the most commonly described emotions in provi-
ders and nearly all providers expressed emotional distress in one
study [55]. Self-monitoring, as a part of moment-to-moment self-
regulation, allows providers to recognize limitations and respond
to emotional responses of both patients and self. This practice is
required for reflection and subsequent action to de-escalate high-
stakes conversations and engage in problem solving around com-
plexities in order to restore trust and communicate effectively
[16,31 28]. No interventions in our scoping review were found to
adequately educate HCPs to engage in self-monitoring to shift
the conversational approach.

4.3. Limitations

There are several limitations to this scoping review. To ensure
we captured as much relevant literature as possible, we included
both peer-reviewed and grey literature. Despite our attempts to
be as comprehensive as possible, this is still reflective of only inter-
ventions that have been formalized and described in an online for-
mat. Interventions may exist in an informal setting, which is not
well captured by our scoping review. While our peer-reviewed lit-
erature did not include any geographic restrictions, our grey liter-
ature environmental scan was focused on North American sources
only. Furthermore, it was not possible to determine whether all
available resources were captured through our grey literature envi-
ronmental scan due to the millions of results and related pages
yielded from Google search engines. Secondly, while our search
strategy did not restrict for language, our inclusion was restricted
to the English and French language. French was specifically
included given our Canadian context. We expect this may margin-
ally limit comprehensiveness but is unlikely to introduce bias [59].
Finally, we elected to review the characteristics and evaluation of
each intervention based only on available information, and chose
not to contact individual authors to clarify details or provide addi-
tional resources. We recognize that as a result, key information
may be absent or prone to underlying assumptions. However, we
felt this was reflective of real-life interpretation by general readers.

5. Conclusion

In conclusion, the recent SARS-COV2 pandemic has increased
recognition of vaccine hesitancy and has been contrasted by the
rapid advances in vaccinology and immunology. The strategic
development of strategies to translate these advances into practice
are of utmost importance. HCPs across all disciplines have unique
and complementary roles in addressing vaccine hesitancy. There is
a need for available, credible, and comprehensive resources that
will best support our HCPs in effective communication with vac-
cine hesitant patients.
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This scoping review is the first to comprehensively explore the
current scope of peer-reviewed educational interventions for HCPs
in addressing vaccine hesitancy that are available. We further com-
plemented this with a context-specific examination of North
American grey literature. We summarized the variety of interven-
tions described across multiple disciplines, training levels, clinical
settings, and diseases/vaccines. However, the accessibility and gen-
eralizability of interventions is somewhat problematic. In particu-
lar, it is recognized that patients rely on advice from multiple HCP
disciplines in the vaccine decision process, and our review suggests
that current educational interventions may not adequately reflect
this. Additionally, interventions have generally been focused on
knowledge sharing and communication training, and a significant
gap in knowledge in addressing HCP self-monitoring and emo-
tional regulation was identified. Therefore, this scoping review
informs the need for an intervention that is developed to: 1) max-
imize dissemination potential, 2) address the unique needs of each
HCP discipline, and 3) recognize the role of internal self-regulation
as a contributor to external communication and relationship
building.
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