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Abstract

Background: Vaccine hesitancy is one of the many factors impeding efforts to control the COVID-19 pandemic. Exacerbated
by the COVID-19 infodemic, misinformation has undermined public trust in vaccination, led to greater polarization, and resulted
in a high social cost where close social relationships have experienced conflict or disagreements about the public health response.

Objective: The purpose of this paper is to describe the theory behind the development of a digital behavioral science
intervention—The Good Talk!—designed to target vaccine-hesitant individuals through their close contacts (eg, family, friends,
and colleagues) and to describe the methodology of a research study to evaluate its efficacy.

Methods: The Good Talk! uses an educational serious game approach to boost the skills and competences of vaccine advocates
to have open conversations about COVID-19 with their close contacts who are vaccine hesitant. The game teaches vaccine
advocates evidence-based open conversation skills to help them speak with individuals who have opposing points of view or who
may ascribe to nonscientifically supported beliefs while retaining trust, identifying common ground, and fostering acceptance
and respect of divergent views. The game is currently under development and will be available on the web, free to access for
participants worldwide, and accompanied by a promotional campaign to recruit participants through social media channels. This
protocol describes the methodology for a randomized controlled trial that will compare participants who play The Good Talk!
game with a control group that plays the widely known noneducational game Tetris. The study will evaluate a participant’s open
conversation skills, self-efficacy, and behavioral intentions to have an open conversation with a vaccine-hesitant individual both
before and after game play.

Results: Recruitment will commence in early 2023 and will cease once 450 participants complete the study (225 per group).
The primary outcome is improvement in open conversation skills. Secondary outcomes are self-efficacy and behavioral intentions
to have an open conversation with a vaccine-hesitant individual. Exploratory analyses will examine the effect of the game on
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implementation intentions as well as potential covariates or subgroup differences based on sociodemographic information or
previous experiences with COVID-19 vaccination conversations.

Conclusions: The outcome of the project is to promote more open conversations regarding COVID-19 vaccination. We hope
that our approach will encourage more governments and public health experts to engage in their mission to reach their citizens
directly with digital health solutions and to consider such interventions as an important tool in infodemic management.

International Registered Report Identifier (IRRID): PRR1-10.2196/40753

(JMIR Res Protoc 2023;12:e40753) doi: 10.2196/40753
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Introduction

Background
Vaccine hesitancy is one of the many factors impeding public
health efforts to control the COVID-19 pandemic [1,2]. High
vaccine uptake, especially in vulnerable and high-risk groups,
is crucial to reduce severe disease hospitalization and death;
however, vaccination rates differ markedly across countries (eg,
50% in Russia, 77% in Germany, and 91% in Singapore [3-5]).
The World Health Organization (WHO) defines vaccine
hesitancy as “a motivational state of being conflicted about, or
opposed to, getting vaccinated; this includes intentions and
willingness” [6], and it is a dynamic state that can evolve over
the course of a pandemic. Reasons for vaccine hesitancy include
a misunderstanding regarding COVID-19, a general mistrust
of vaccination, safety and effectiveness concerns, concerns
about the rapid development and testing of the vaccine, lack of
awareness of the social benefits of vaccination, and logistical
or opportunity-related factors [2,7-11]. These concerns have
been exacerbated by the COVID-19 infodemic, in which “too
much information including false or misleading information in
digital and physical environments during a disease outbreak,”
can lead to confusion and loss of trust in health authorities and
public health responses [12]. COVID-19 misinformation has
not only undermined public trust in vaccination [13] but has
also led to a high social cost where close social relationships
have experienced conflict or disagreements about pandemic
control efforts [14-16]. In response, the WHO and others have
called for greater application of behavioral science interventions
targeting behavioral change and to support individuals in dealing
with the psychological burdens associated with pandemic
prevention and response [17-19]. For instance, evidence-based
interventions that can help strengthen the resilience of
individuals and communities to misinformation and other factors
affecting trust in information will be a valuable tool for
infodemic management [20].

Objectives
The aim of this paper is to describe the theory behind the
development of a new digital behavioral science
intervention—The Good Talk!—designed to target
vaccine-hesitant individuals through their close contacts (eg,
family, friends, and colleagues) and to describe the methodology
of a research study to evaluate its efficacy. The Good Talk! uses
a serious game—a game that does not have “entertainment,
enjoyment or fun as their primary purpose” [21]—to boost the

competences of vaccine advocates to have open conversations
regarding COVID-19 with their close contacts who are vaccine
hesitant. Serious games have been used as educational tools to
build skills, including teaching perspective taking to help
students improve their open conversation skills [22] and
inoculating people against misinformation (eg, the Bad News
game [23]). Peer-led initiatives have been used to address
mistrust in other domains, and communicating through relatable
and trusted sources can lead to more acceptable and personal
information exchanges, promoting prosocial behaviors when
common identities are shared [1,19]. Furthermore, by focusing
on boosting open conversation skills rather than addressing a
specific cause of vaccine hesitancy, the approach has the
potential to address a variety of reasons why an individual is
vaccine hesitant [1,24] as well as build transferrable skills that
can be applied across a variety of situations [25]. The Good
Talk! is publicly available worldwide and will be evaluated in
a preregistered randomized trial. Evaluating the impact of the
intervention will be the subject of a future publication.

Vaccine Hesitancy, Polarization, and the Social Impacts
of the COVID-19 Pandemic
In 2019, the WHO identified vaccine hesitancy as one of the
10 threats to public health [26]. Despite strong and sustained
evidence of the efficacy of vaccinations, perceptions of the
safety and effectiveness of some vaccines have varied over the
past years [27,28], affecting vaccine uptake [29] and
contributing to disease outbreaks [24]. The influence of vaccine
hesitancy on public health efforts to manage disease outbreaks
has been accentuated during the COVID-19 pandemic, in which
vaccine uptake in some countries has been low or lagging
despite high vaccine access [3,4,30,31]. Consequently, longer
durations of public health and social measures to reduce
COVID-19 transmission are required, resulting in a variety of
economic, health, and social costs with substantial psychological
burden on individuals and communities [19,32].

The social costs of vaccine hesitancy have also been fueled by
the COVID-19 infodemic, in which an overabundance of
information has made it more difficult for the public to
differentiate between correct and misinformation. When the
public’s questions and concerns are left unanswered, information
voids occur, which can lead to widespread false and misleading
information. For instance, searches involving antivaccination
rhetoric increased during the COVID-19 pandemic as people
sought information about vaccine safety [33]. The infodemic
has diluted trust in institutions, leading to confusion and
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disagreement about vaccination and safety measures [34,35],
and has resulted in an increasingly polarized environment in
which people avoid engaging with those who hold opposing or
divergent views, negatively affecting interpersonal relationships
[36].

For instance, 56% of participants in a nationwide UK-based
study reported having arguments, feeling angry, or falling out
with others because of discussions surrounding COVID-19 [16].
In addition, people report relationship strain, interpersonal
conflict, and increased isolation associated with sharing differing
opinions or information about COVID-19 with family members
or friends or avoiding conversations altogether to prevent
conflict [14,15]. Thus, interventions to help people develop
skills to discuss potentially polarizing topics and maintain
supportive relationships with those who hold different opinions
are needed to reduce the negative social costs of the pandemic
[15]. Furthermore, considering the evolving nature of
COVID-19—both in terms of the emergence of new variants
and cyclical gravity because of seasons—governments have
imposed, lifted, and changed regulations frequently. As such,
the topic of COVID-19 and vaccinations will hold relevance
for many years to come [37].

Intervention Goal: Initiate One-on-One Open
Conversations About COVID-19 Vaccination
We sought to develop an evidence-based behavioral science
intervention that could address diverse drivers of vaccine
hesitancy while also supporting individuals in managing the
psychological burden of the COVID-19 pandemic. Vaccine
hesitancy is context specific and falls along a dynamic
continuum, with motivation toward vaccination existing on a
spectrum of those who are fully, partially, or not yet vaccinated
[6,38,39]. As such, one-size-fits-all public health communication
strategies are unlikely to reach all such individuals and will
require a tailored, targeted, and multifaceted approach [1,24].

Reviews of a broad range of intervention approaches for
addressing vaccine hesitancy report a lack of evidence or mixed
findings on the effectiveness of many interventions [6,40-42],
with dialogue-based approaches being among the most effective
strategies [40]. Dialogue-based approaches aim to facilitate and
encourage open communication to understand a specific
audience and their underlying concerns [40]. Open
communication–based approaches have the potential to address
the negative effects of the COVID-19 infodemic on polarization
and interpersonal relationships. For instance, exposure to
divergent views through interpersonal discussion can weaken
the association between selective exposure—exposure to content
and groups that reinforce one’s opinions—and polarization [43].
Open communication is important for showing respect and
empathy toward a communication partner, which can reduce
defensiveness, increase receptiveness, and pave the way for
open-minded conversations in which speakers are willing to
share their views, consider new information, and potentially
change their attitudes [44].

In addition, personalized communication can increase
COVID-19 vaccine uptake, and these interventions are most
effective when tailored to and delivered by a trusted peer or
community member [6,42,45]. Advocating normative or

prosocial behavior is more effective when a member of one’s
social network models the behavior and there is an expectation
of social approval [19]. Social approval is important, as people
have a strong need to belong [46] and people listen to others in
their social environment [47]. Accordingly, vaccine-hesitant
individuals may be more likely to listen to and trust their close
ties, as public trust in health institutions among vaccine-hesitant
individuals is exceedingly low [19,48], and peer-led initiatives
have shown positive outcomes when addressing mistrust in
other domains [1]. Peer-led initiatives capitalize on social
networks to communicate and can influence social norms to
promote behavior change [41]. Furthermore, communicating
through trusted and relatable sources can facilitate more
acceptable and personal information exchange [1].

Thus, the target group for the intervention is the close ties of
vaccine-hesitant individuals who are vaccinated or are
supportive of COVID-19 vaccination. For the purposes of this
study, we refer to these individuals as vaccine advocates. As
shown in the Theory of Change for the intervention (Figure 1),
we aim to target vaccine advocates who are motivated to have
a conversation about vaccination but lack the self-efficacy,
skills, or knowledge to start a conversation or who fear
resistance from their conversation partner. Motivation is an
important driver of behavior change, and behavioral
interventions are most effective when an individual is
sufficiently motivated to learn new skills or competences
[49,50]. In addition, targeting vaccine advocates increases the
ecological validity and potential scope of the intervention, as
they are likely to have more direct access and frequent
encounters with vaccine hesitants and can reach broad and
diverse audiences.

Accordingly, the goal of The Good Talk! intervention is to
increase open conversations about COVID-19 vaccination by
encouraging vaccine advocates to start a conversation with an
individual they know or encounter who holds divergent or
opposing views on vaccination or public health responses. We
focus on starting an open conversation for several reasons. First,
encouraging people to initiate a conversation is a first step to
counter people’s motivations to avoid conversations about
difficult topics (eg, owing to conflict concerns) [51,52]. Second,
starting an open conversation is a concrete behavior as opposed
to the more ill-defined concept of having a conversation and
does not focus on the outcome of the conversation as an
indicator of success. Although open conversations are important
for building trust over the longer term, they may not lead to
immediate changes in vaccination behavior or in clearly
identifiable positive or negative outcomes following each
conversation instance [53]. Thus, the aim of the intervention is
to develop a participant’s competences, skills, and self-efficacy
to approach rather than avoid conversations about COVID-19
vaccination. The intervention targets vaccine hesitancy indirectly
by fostering more supportive interpersonal relationships between
vaccine hesitants and vaccine advocates that encourage exposure
to and consideration of divergent views. Ultimately, this should
lead to continued exposure to divergent views between close
ties and ongoing dialogue, which may eventually result in
greater openness to the positions of others and remain open to
evidence.

JMIR Res Protoc 2023 | vol. 12 | e40753 | p. 3https://www.researchprotocols.org/2023/1/e40753
(page number not for citation purposes)

Elkin et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 1. Theory of change for The Good Talk! intervention. CP: conversation partner; TG: target group.

Applying Behavioral Science to Improve COVID-19
Vaccine Communication
We applied the theoretical framework of boosting to guide the
development of our intervention. Boosting is an evidence-based
behavioral science approach that focuses on building people’s
skills and competences rather than targeting a specific behavior
[25,49]. The aim of boosting approaches is to foster people’s
existing skills and competences or to develop new ones, thus
helping individuals build their skills, knowledge, and
self-efficacy to shift their motivations and translate their
intentions or preferences into behavior [25,49]. A core feature
of boosts is that they preserve people’s agency and enable them
to exercise that agency to make their own choices [49]. Boosts
are recommended for behavioral interventions where there is
uncertainty or heterogeneity in people’s goals, when
generalizability and longevity of a behavior is desired, and
boosts are most effective when people are motivated to acquire
new skills or competences [49,54]. Accordingly, a boosting
approach is well suited to the design of an intervention that
seeks to develop open conversation skills that are generalizable
and flexible to addressing diverse causes of vaccine hesitancy,
and for interventions that enable individuals to make their own
choices on how to apply the skills to achieve their interpersonal
relationship goals.

The focus of boosting approaches on fostering competences
aligns with the objectives and key drivers of the intervention
target behavior. Competence in interpersonal communication
skills is associated with positive conversational outcomes, such
as personal conversational satisfaction and more positive
evaluations from conversation partners [55,56]. Demonstrating
open conversation skills also leads to reduced defensiveness,
greater awareness of attitude contradictions, decreased attitude

extremity, and more open mindedness in conversation partners
[57-59]. Furthermore, interventions designed to teach open
conversation skills (eg, high-quality listening) or simple
receptive conversation strategies have been found to signal
positive collaborative intentions and receptiveness to alternative
views while reducing negative conversational outcomes, such
as defensiveness or threat reactions [57,59].

Developing open conversation skills can also build confidence
and self-efficacy in conversations [60,61], and perceptions of
self-efficacy are associated with conversational satisfaction
[55]. Boosts foster self-efficacy by helping people learn and
apply skills and knowledge through the development of
competencies, rather than by providing information per se [25].
For instance, rather than teaching universal skills (eg, declarative
knowledge), boosts use techniques such as teaching procedural
rules, simple heuristics, or trainings (eg, learning how to harness
implementation intentions) that can be generalized across
different contexts or environments. The approach is conceptually
similar to the inoculation approach used in misinformation
detection interventions (eg, the Bad News game [23]), in which
participants are exposed to the techniques that underlie
misinformation and encouraged to generate their own antibodies
rather than learn passively through being shown examples of
manipulative strategies [62]. Learning through feedback on the
effectiveness of skills can help build self-efficacy and
confidence in understanding where and when to apply the skills
to achieve one’s objectives [54].

Thus, our objective was to review the literature on open
conversation skills to identify a set of simple strategies that
could be integrated into a short behavioral intervention in the
form of boosts. We aimed to design an intervention that would
help individuals learn the effectiveness of these strategies on
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conversational outcomes through guidance and feedback, thus
fostering participants’ self-efficacy in applying these strategies
to initiate open conversations. In the following section, we will
provide an overview of the evidence basis for the open
conversation skills. The Methods section describes how we
designed the intervention to provide participants with the
opportunity to apply the strategies through an engaging and
motivational serious game: The Good Talk!

Open Conversation Skills

Overview
We conducted a narrative review of a broad range of literature
on communication approaches to identify evidence-based open
conversation skills that can be designed as boosts within the
intervention. To align with the goals, we searched for
communication literature that focused on developing or fostering
supportive relationships, promoting self-efficacy and
empowerment, or on psychological or therapeutic approaches
developed to support behavior change. Specifically, we explored
literature on the topics presented in Textbox 1.

Textbox 1. Communication literature reviewed to develop open conversation boosts.

• Communication theories or frameworks to support behavior change (eg, motivational interviewing [7,63-65] and Self-Determination Theory
[66-69])

• Core communication skills for fostering ongoing, supportive relationships (eg, building trust, empathy, and autonomy) [70-73]

• Literature on specific topics related to persuasive communication and listening skills [56-58,72] as well as strategies to increase receptiveness
of divergent views and reduce psychological reactance (eg, conversational receptiveness) [59,74,75]

• Psychological strategies on how to handle negative reactions or outcomes (eg, mindfulness and intellectual humility) [76-78]

• Conversation guidelines or recommendations for health risk communications (eg, crisis communication) or on how to communicate about
vaccinations [1,32,45,79-81]

From this literature, we identified 8 general open conversation
skills that we categorized into 4 main communication objectives:
to build trust and respect, be supportive, be receptive and
demonstrate empathy, and practice acceptance. These objectives
can be represented as a mnemonic for The Good Talk! acronym:
gain trust, offer support, open up, and don’t be sad if it doesn’t
work out. We provide a brief overview of each of the objectives
and skills in the subsequent sections. More detailed descriptions
of the open conversation skills and summaries of the supporting
literature can be found in Table S1 in Multimedia Appendix 1
[7,56,58,59,63,65,66,69,72-76,79,82-87].

Gain Trust
The first objective focuses on building trust and rapport with
the conversation partner to develop or maintain a supportive
relationship or establish a partnership. The first of the 3 open
conversation skills, find mutual value, aims to find points of
agreement or shared value between conversation partners to
create a sense of partnership, shared identity, or establish a
common fate that one can connect or appeal to [69,79]. Finding
points of agreement also signals receptiveness and positive
collaborative intentions [59]. The second conversation skill,
respect autonomy, aims to foster empowerment and self-efficacy
in the conversation partner by treating them as responsible
agents who have autonomy over their choices. Autonomy is
considered a primary psychological need in Self-Determination
Theory [66]. Further, emphasizing that one has and is
responsible for their own choices reduces psychological
reactance [69,75,82] and lowers feelings of defiance [83].
Fostering autonomy is a key recommendation in health risk and
vaccine communication guides [53,79]. The third conversation
skill, don’t lecture or persuade (don’t be an expert), focuses on
using language or strategies that avoid perceptions of
authoritarian, coercive, or persuasive intent, which can lead to
greater reactance to change communication [66,69,75,79,84].

For instance, using hedging (eg, use of “might” or “somewhat”)
to soften factual claims has been found to signal collaborative
intentions [59].

Offer Support
Offering support during a conversational exchange can facilitate
relationship building and serves to foster self-efficacy in the
conversation partner. The first conversation skill is to ask for
perspective by showing interest in another’s viewpoint and
expressing genuine appreciation for their concerns, feelings, or
perspectives. Feeling understood and cared for by others is a
primary psychological need according to Self-Determination
Theory [66,69], and showing interest in another’s view leads
to more positive evaluations of the conversation partner and
greater receptiveness perceptions [56]. Affirmation of a
conversation partner’s concerns is a component of motivational
interviewing to promote self-efficacy and boost their confidence
in taking action to make behavioral changes [7,63]. The second
skill is to affirm feelings/perspectives and acknowledge past
efforts and successes and is also a core component of
motivational interviewing to support self-efficacy. It focuses
on emphasizing the strengths, past successes, and efforts of the
conversation partner and encouraging them to highlight their
own strengths [7,63]. Applications of Self-Determination Theory
to COVID-19 communication suggest that providing
constructive feedback on how successful people have been in
adhering to measures fosters a sense of competence and
motivation to continue engaging in them [69].

Open Up
Two open conversation skills relate to the objective to open up.
First, asking open questions aims to encourage individuals to
use open (as opposed to closed) questions to gain insights and
understanding and to allow their conversation partner to discuss
their story. Open-ended questions are 1 of the 4 core
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communication skills in motivational interviewing to help
establish a mutually trusting and respectful relationship with a
conversation partner [7,63] and a strategy to accommodate
people’s basic psychological need for relatedness in
Self-Determination Theory [66,85]. Asking open questions is
also an important active listening skill to enhance understanding
and build relationships [73], and this communication skill is
cited in numerous health risk communication guides [79,81].
Second, to be resilient if the other (conversation partner) is right
promotes respect for divergent views (respectful disagreement)
to foster open mindedness, shared identity, and more positive
conversational exchanges [58,59,72]. At the same time, being
willing to acknowledge and accept when a conversation partner
is right or makes a valid argument demonstrates humility and
openness to opposing views [76].

Don’t Be Sad If It Doesn’t Work Out
The final objective involves preparing the individual for a case
in which their conversation will not necessarily lead to a positive
outcome or observable behavior change [79]. The open
conversation skill is to accept negative outcomes without
judgment or negative evaluation of the situation or the
conversation partner. Acceptance, nonjudgment, and
nonreactivity are important for emotion regulation and for
reducing strong negative emotions in mindfulness and
acceptance and commitment therapy [70,78,86,88]. Accepting
that the conversation may be one of several and leaving open
the opportunity for future conversations can keep
communication channels open and maintain ongoing
relationships [79].

Intervention Delivery: Serious Game
We sought to deliver the intervention through a medium that
had a strong evidence basis for promoting behavior change, was
realistic and had strong ecological validity in terms of
interpersonal communications during the COVID-19 pandemic,
would motivate people to engage with the intervention, and
could reach broad and diverse audiences. Gamified behavioral
interventions have been found to promote positive behavior
change across a variety of health-related areas, including asthma
control, medication adherence, and diet [89], and were found
to be more effective than inactive controls or nongamified
interventions in improving physical activity behavior [90].
Games have also been used as educational tools across a variety
of fields [91,92], such as teaching students role-playing and
perspective taking to improve open conversation skills [22],
and have been found to be effective at inoculating people against
disinformation [93,94], specifically COVID-19 disinformation
[95].

Serious games are games that do not have “entertainment,
enjoyment or fun as their primary purpose” [21]. The learning
benefits of serious games align with the goals of boosting
interventions, in which the aim is to boost competences and in
which motivation is key to intervention efficacy [49]. Serious
games increase knowledge, build skills, and increase
self-efficacy through design features within the game play that
help players to select relevant information and integrate and
organize the information with prior knowledge [96]. For
instance, a first-person perspective can engage players in the

learning experience, narrative and choice instill a sense of
autonomy, interactions with game characters and personal
reflection provoke empathy and relationship or community
building, and mistakes and feedback processes can foster
persistence [92,96]. Furthermore, serious games not only
enhance motivation to learn but also have a strong motivational
appeal [92,96].

Serious web-based games have the potential to reach a broad
and diverse audience, can be accessed worldwide on mobile
and desktop devices, and can be shared with others via
web-based media. Edutainment mobile games aimed at
educating remote or low-resource communities on issues such
as agriculture and farming practices, health, livelihoods, and
financial literacy have been disseminated in over 20 countries,
with COVID-19–focused games reaching >2.7 million people
across 11 countries in 2020 [97]. Furthermore, as social
distancing and safety measures during COVID-19 have limited
close interpersonal contact and people have increasingly turned
to web-based communication to stay connected [98], mimicking
widely used web-based communication applications (eg, using
a messenger-type app) [99] has strong ecological validity [100].
Another goal of using this format was to facilitate adaptation,
translation, and implementation into existing public health
channels that may be fighting misinformation via chatbots (eg,
WHO’s Health Alert Services [101-103]), including in
low-resource settings [104]. Therefore, we designed a serious
game based on a messenger app to build self-efficacy and open
conversation skills by mimicking real-world conversations
between vaccine advocates and their close contacts. Further
details on the specific design features of the serious game and
how the open conversations skills were implemented are
provided in the Methods section.

Overview of Intervention Hypotheses
In the previous sections, we have detailed the theoretical
development of The Good Talk! intervention. Our next step is
to conduct a research study to evaluate the efficacy of The Good
Talk! serious game to improve people’s skills and competences
to have open conversations about COVID-19 with
vaccine-hesitant individuals. In the following sections, we
present a detailed research protocol describing the planned
evaluation study to be conducted along with the implementation
of the game. Once completed, the results of the evaluation study
will be reported in a separate publication.

The efficacy of the intervention game will be evaluated in a
preregistered randomized controlled trial. Specifically, we aim
to answer the following research question: “How well does The
Good Talk! game improve people’s open conversation skills,
perceptions of self-efficacy, and behavioral intentions to have
open conversations with vaccine-hesitant individuals who are
close contacts?” We will compare a group of participants who
play the intervention game with a control group that will play
the widely known noneducational game Tetris. Tetris was
selected as the game for the control condition as it is in the
public domain, and most people know how to play it without
the need for practice or instruction. Tetris involves a similar
amount of cognitive effort to play as the intervention game, it
contains no content related to the study, and it has been used as
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a control game to validate other digital game-based learning
interventions [62,94,105]. Tetris is an inactive control group
(receiving no educational material), which is an appropriate
design for assessing the absolute efficacy of the intervention
[106].

Our primary hypothesis is as follows:

• Hypothesis 1: Relative to the control group, The Good Talk!
game will result in a greater increase (boost) in
participant’s skills to have an open conversation with a
vaccine-hesitant individual.

We also hypothesize the following:

• Hypothesis 2: Relative to the control group, The Good Talk!
game will result in a greater increase in individual’s
feelings of self-efficacy to have an open conversation with
a vaccine-hesitant individual.

• Hypothesis 3: Relative to the control group, The Good Talk!
game will result in a greater increase in intentions to have
an open conversation with a vaccine-hesitant individual.

Methods

Participants and Recruitment
Participants will be recruited to play the game via video or push
notifications promoting The Good Talk! game on social media
platforms (eg, WHO chatbot channels) and advertised via other
WHO informational campaigns. Recruitment will be open to
all interested individuals worldwide but will be limited to
English language speakers. Participants will self-subscribe to
the study by accessing the WHO game information web page
via the public link or when shared by members in their social
network. On the game information page, participants will be
asked if, in addition to playing the game, they would like to
participate in the research element (a similar approach was used
to recruit participants to research elements in other serious
web-based games [93,95]). Participants who are not interested
in participating in the study will be sent directly to play The
Good Talk! game; otherwise, they will be asked to opt-in to the
study after giving informed consent. Participation in the research
element of the game will be restricted to individuals aged ≥18
years. Participation in the study is voluntary, and no
remuneration will be offered to complete the study.

Previous studies evaluating the effect of similar serious games
on the development of competences report small-to-medium
effect sizes averaging around f=0.18 [95,100,105]. A power
calculation with a small effect size (f=0.18), power of 0.90, and
α=.05 for an analysis of covariance on posttest open
conversation skills suggests a total sample size of n=327. We
will aim to collect 450 responses (225 per condition) to account
for potential technical issues or possible poor-quality data. Data

collection will continue until the prespecified sample size for
each condition is reached. Preregistration of this study can be
found on the Open Science Framework [107].

The Good Talk! Game
The intervention game was developed in collaboration with the
game design company “Tiltstudio,” that has experience
designing serious games including “Bad News,” “Go Viral,”
and “Harmony Square,” targeting misinformation, COVID-19
misinformation, and political misinformation tactics,
respectively. The game was designed to simulate messenger-type
conversations between participants and close contacts in their
social network. Messenger-type technologies are dyadic,
informationally rich, synchronous, and mimic interpersonal
communication and are therefore better suited for establishing
a sense of connection and generating empathy [19]. At the same
time, they represent a realistic communication platform familiar
to many users worldwide [99], which increases the ecological
validity of the intervention [100]. The game design implements
instructional techniques found in a meta-analysis to be effective
at improving learning and motivation in serious games, such as
feedback (providing feedback or guidance on whether an answer
is correct), reflection (participants are asked to reflect on their
responses), level of realism (the game uses basic and
cartoon-like representations), and narrative elements [96,108].

The game consists of 5 chapters in which the participants have
conversations with characters representing their close contacts.
In the first chapter, participants are introduced to the objective
of the game, that is, to have as many people attend an event that
they are organizing and to earn points for the good talk skills.
The participant is asked to select an avatar to represent
themselves and can choose between 1 of 4 social events they
would like to organize (eg, birthday party, dinner, dance party,
or housewarming).

The remaining 4 chapters see the participants encounter
characters within their close ties who are motivated by reactance
(negative affective reaction when one feels personal freedoms
are being threatened), skepticism (doubting knowledge or
claims), and inertia (opposing change or action) when discussing
COVID-19 measures for the social event. As the conversation
develops, the player must select from ≥2 conversational
responses that affect the participant’s pathway toward the game
objective and the points they earn on a Good Talk Meter. The
Good Talk Meter increases with response choices that represent
good open conversation skills and decreases for those that
represent bad open conversation skills. In each chapter,
participants are guided by a Good Talk Guide who offers advice
and reinforces or educates participants about the strategies based
on their selections. A brief description of the objective of each
chapter is provided in Table 1, and a screenshot of the game
interface is shown in Figure 2.
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Table 1. Brief overview of the goal and open conversation skills for each chapter.

GoalChapter

The participant is introduced to the objective of the game and asked to select an avatar and an event they would like to plan.
An overview of The Good Talk! skills is provided to participants along with the definition of what it means to have an open
conversation.

Introduction

The participant converses with someone who is worried about their kids not being vaccinated and whose kids are skeptical
about the government’s use of COVID-19 antigen tests. The participant is encouraged to gain the trust of the conversation
partner and, in turn, to encourage their partner to use open conversation skills to gain the trust of their children by expressing
their concerns, finding mutual value, and supporting their kid’s autonomy.

Gain trust

In this chapter, the conversation partner mistrusts the seriousness of the pandemic, is skeptical about the evidence, and does
not see a personal need to get vaccinated. The participant is encouraged to ask for the perspective of their conversation partner
rather than argue, with the goal to understand their views and to continue the conversation. By acknowledging their partner’s
perspective and concerns, the participant is encouraged to find some common ground so that both feel comfortable attending
the event.

Offer support

The conversation partner is vaccinated but does not see a need to get the booster vaccination after reading some misinformation
on the web and is reluctant to change their mind. The partner is overwhelmed by information and the impact of restrictions.
By asking open questions, not being dismissive of their partner’s feelings or concerns, and accepting their points while being
respectful of divergent views, the goal is to help the partner overcome their inertia.

Open up

In the final chapter, the participant encounters a conversation partner who is against vaccination, who mistrusts the government,
and who continues to share fake news and misinformation rather than engage in an open conversation. Rather than argue, the
participant is guided to not react negatively and to accept that the conversation will be unlikely to lead to a positive outcome.

Don’t be sad if it
doesn’t work out

Figure 2. Example of The Good Talk! game interface on a web browser.

Design
Participants who enter the game website and agree to participate
in the research study will be randomized to the experimental or

control group (between subjects) and complete both a pre- and
postgame survey (within subjects). The experimental group will
play The Good Talk! game, and the control group will play the
noneducational game Tetris.
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Outcome Measures

Prior Experience With COVID-19 Vaccination
Participants will be asked whether they have had or are currently
supportive of people getting the COVID-19 vaccination, whether
they currently know someone who is hesitant toward getting
the COVID-19 vaccination (and if so, their relationship with
this individual), and whether they have previously tried to have
a conversation about COVID-19 vaccination with a
vaccine-hesitant individual.

Self-efficacy
Participants will rate how confident they are to be able to start
a conversation about COVID-19 vaccination with a
vaccine-hesitant individual on a 7-point scale ranging from “not
at all confident” to “very confident.” The self-efficacy item will
be asked in the pre- and poststudy surveys.

Behavioral Intention
Participants will be asked to indicate how likely it is that they
will start an open conversation about COVID-19 vaccination
with a vaccine-hesitant individual in the next 4 weeks on a
7-point scale ranging from “I will definitely not start a
conversation” to “I will definitely start a conversation.”
Consistent with recommendations for assessing intentions, the
measure uses a likelihood scale and defines a timeframe for the
behavior [109,110]. The behavioral intention item will be asked
in the pre- and poststudy surveys.

Implementation Intention
Following the behavioral intention item in the poststudy survey,
participants will be asked to plan their intention. Implementation
intentions refer to intentions to enact a preplanned behavior and
can mentally simulate the process of implementing a goal, aiding
goal striving [110-112]. Participants will be asked to indicate
which vaccine-hesitant individual they plan to have an open
conversation about COVID-19 vaccination with (eg, a family
member, friend, coworker, or someone else or indicate that they
have no plan to have an open conversation with a
vaccine-hesitant individual), when they plan to have the
conversation (eg, in the next ___ hours/days/months), and to
specify what their starting sentence will be.

Open Conversation Skills
Participants will be provided with conversation snippets
presented as messenger app messages and asked to rate each
statement according to how good or bad they think the response
is when having an open conversation on a 5-point scale ranging
from “very bad” to “very good.” Participants will rate 8
conversation snippets in the prestudy survey and a different set
of 8 conversation snippets in the poststudy survey. Using parallel
versions of pre- and postintervention tests in the evaluation of
serious games reduces practice effects [106,113]. In each survey,
there will be 1 conversation snippet for each of the 8 open
conversation skills (Table 2). For each open conversation skill,
one item will represent a bad response example and the other
will represent a good response example. Good and bad response
examples for a single open conversation skill will not appear
in the same survey. The open conversation skill snippets were
reviewed by experts in behavioral science interventions.
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Table 2. Examples of good and bad open conversation skills included in the pre- and poststudy measure.

Bad responseGood responseObjective and skill

Build trust

Find mutual value •• Hey, so I’m unvaccinated but I’m still gonna go
over to my friend’s house who is really strict
about people being vaccinated.

I am worried about the safety of the vaccine for my

family. What if it made them sick?a

• Response: I’m concerned about my family’s health too
and also feel responsible if something bad was to hap-
pen to them.

• Response: Hmn, that’s not something I would do.
I would respect other’s decisions.

Respect autonomy •• These COVID regulations are ridiculous, next
thing you know I’ll have to wear a hazmat suit

to go shopping.a

I can’t believe the government is suggesting that every-
one should get vaccinated. This is my health, my deci-
sion.

• Response: The choice is yours and only you can make
it. What would help you make your decision?

• Response: You should respect other people’s
health and follow the regulations.

Don’t lecture or persuade
(don’t be an expert)

•• I am concerned about the side-effects of the vac-
cine. I heard that they can get pretty bad.

How can they even be sure the vaccine is safe if they
made it so fast? It was rushed, who knows what steps

they missed!a • Response: Have you looked at the data? I have,
and the side-effects are minor. You should look
into what can happen if you don’t get the vaccine.

• Response: I think it might have something to do with
reducing all the red tape that helped speed things up
but I’m not sure. Let’s look into it together!

Offer support

Ask for perspective •• I don’t believe getting a booster vaccine is really

necessary.a
My friend has a party but she says I need to be vaccinat-
ed to go, not sure how I feel about it?

• Response: What makes you unsure? • Response: It’s interesting how you justify putting
other people at risk.

Affirm feelings or perspec-
tive; acknowledge past ef-
forts or successes

•• Our neighbours were strict with the social distanc-
ing thing and one of them got it anyway. And
they are both vaccinated! So I just don’t see the
point.

I’m unsure about whether to take the vaccine, it seems

dangerous.a

• Response: It is good that you are critical and don’t rush
into things when you are unsure. Remember when you
had to switch to that new medication and felt better
when you looked into it more?

• Response: That’s not how to think about it. Just
because they got it doesn’t mean it’s not worth
you making any effort.

Open up

Ask open questions •• How would a mask even help against a virus?aFor now, I don’t want to get the vaccine. Just because
everyone else has decided to get it, doesn’t mean that
I have to as well.

• Response: Did you look at the evidence?

• Response: If you were to consider getting the vaccine,
what would change your mind?

Be resilient if the other is
right

•• I’m waiting, that’s all. It takes time to make sure
that the vaccine is safe for everyone.

First we were told not to bother with masks, and then
we were told to wear masks everywhere! These back-

flips don’t help.a • Response: Yeah I’ve heard that point before but
let’s focus on why it is important that all healthy
people should get vaccinated.

• Response: That’s true, the changing recommendations
about wearing masks did not help. It goes to show how
uncertain things were at the beginning.

Don’t be sad if it doesn’t work out

Accept negative outcomes
(the conversation may not
work out)

•• Look I just don’t think we are ever going to agree

on this.a
It’s clear that you and I are not on the same page about
this. I have my reasons, you have yours.

• Response: That’s OK, thanks for helping me understand
your reasons. It seems like it doesn’t work out, so let’s
leave it there and maybe we can speak again next week?

• Response: You don’t appreciate my views! But
give me one more try and I bet I can change your
mind on this one.

aItems included in the prestudy survey.
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Demographic Questions
Participants will be asked to provide their age (in years) and
indicate their gender, current level of English fluency, country
of residence, and highest level of education obtained.

Procedure
Participants will first answer the questions regarding their
support for COVID-19 vaccination and their past experience
speaking with vaccine-hesitant individuals. Participants will
then complete a pretest survey containing the 8 open
communication skills items and the self-efficacy and behavioral
intention items. The experimental group will then play The

Good Talk! game, which will take approximately 10 minutes
to complete. The control group will play Tetris for a similar
amount of time.

Following the game, participants will respond to a posttest
survey containing the open communication skills, self-efficacy,
and behavioral intention questions. Participants will also
complete the implementation intention questions and a short
demographic survey. At completion of the study, participants
will be thanked for their time and invited to share the study with
their friends. Participants in the control group will be given the
option to play The Good Talk!. Figure 3 presents the flowchart
of the study design and procedure.

Figure 3. Flow diagram representing the study design and procedure. WHO: World Health Organization.

Ethics Approval
Ethics approval for the study has been submitted and is awaiting
approval from the WHO Ethics Review Committee (application
ID: CERC.0177).

Results

Recruitment and data collection are estimated to commence in
early 2023. The efficacy of the study will be analyzed using an
analysis of covariance with posttest open conversation skills as
the dependent variable, controlling for pretest scores. Partially
completed surveys will be included in statistical analysis
whenever possible. As a sensitivity check, analyses will be
repeated by excluding participants who complete the study less

than 2 SDs below the median completion time as a data quality
check.

The primary outcome is open conversation skills. The secondary
outcomes are self-efficacy and behavioral intention items.
Exploratory analyses will examine the effect of the game on
implementation intentions as well as potential covariates or
subgroup differences based on sociodemographic information
or previous experiences with COVID-19 vaccination
conversations.
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Discussion

Expected Outcomes
We hypothesize that The Good Talk! game will lead to a greater
increase in open conversation skills, self-efficacy, and intentions
to initiate conversations about vaccination between vaccine
advocates and their vaccine-hesitant close ties relative to the
control game. We hope that the game will help people to talk
to one another so that supportive relationships can be
maintained, and over time, opportunities to share with
consideration of divergent views may help combat some of the
negative social costs of the pandemic. Furthermore, we hope
that this study will highlight how serious games can be a
promising forum for delivering evidence-based health behavior
interventions to the public.

Strengths and Limitations
The Good Talk! game represents an evidence-based behavioral
science application based on the theoretical framework of
boosting that aims to boost people’s skills and competences
rather than target a specific cause of vaccine hesitancy. As such,
this approach has the potential to build transferrable skills that
can be applied across a variety of situations. Delivering the
intervention via a worldwide, publicly available serious game
means that it has the potential to reach a broad and diverse
audience while using an ecologically valid medium that mimics
real-world web-based communications.

Nevertheless, there are potential limitations to the insights that
can be drawn from this study. First, as participants will access
the study via a public link that is associated with the promotion
of the game, it is not possible to blind participants completely
from their assigned experimental condition. Although
participants will be blinded to their assigned conditions at the
initial pretest survey stage, it is not possible to avoid dropouts
or potential self-selection to their assigned condition. To limit
this effect, all participants will be told that both games are very

important for the research and that everyone will get the
opportunity to play The Good Talk! game. We will also collect
data on the number of dropouts and partially complete and
completed surveys per condition to evaluate their impact on
study completion. Second, the game may attract a diverse set
of participants from various backgrounds worldwide, including
different levels of English proficiency, experience with
COVID-19 vaccination, and social and political contexts.
However, as the intention for the game intervention is to reach
a broad and diverse audience and be applicable to individuals
from a wide range of cultural, economic, and educational
backgrounds, the evaluation will also contribute data on the
effectiveness of the intervention in a real-world context.

Future Directions
We envisage that the positive results of the study can lead to
concrete practical applications, for instance, as a valuable
resource for health care professionals whose patients request
advice on how to have vaccination conversations with those
close to them. Furthermore, health care systems can refer to The
Good Talk! game to boost the competencies of their patients to
have open conversations about other difficult topics with their
close contacts. More broadly, we hope that this study can
motivate health care policies to consider serious games such as
ours as an additional and efficacious method for promoting
behavior change in public health communications.

Conclusions
The Good Talk! intervention represents an application of
boosting theory to the field of behavior change for public health
purposes. By describing the methods through which the
intervention was designed, we hope to enable others to replicate
and innovate our findings. We hope our approach will encourage
more health ministers to engage in their mission to reach their
citizens directly with digital health solutions and to consider
such interventions as an important tool in infodemic
management.

Acknowledgments
The authors acknowledge Tiltstudio, who was the vendor and recipient of funding to develop the game, and Lisa Menning for
the helpful suggestions and comments on earlier versions of the manuscript. WHO does not endorse the brand or products of any
technology platform mentioned in this paper, and any mentions are simply for clarification purposes. JAE, BY, SP, SB, DM, TN,
and TDP are staff of the World Health Organization, and these authors alone are responsible for the views expressed in this
publication, and they do not represent the views of their organizations.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Overview of open conversation boosts and supporting literature.
[DOCX File , 40 KB-Multimedia Appendix 1]

References

1. Hudson A, Montelpare W. Predictors of vaccine hesitancy: implications for COVID-19 public health messaging. Int J
Environ Res Public Health 2021 Jul 29;18(15):8054 [FREE Full text] [doi: 10.3390/ijerph18158054] [Medline: 34360345]

2. Razai MS, Chaudhry UA, Doerholt K, Bauld L, Majeed A. Covid-19 vaccination hesitancy. BMJ 2021 May 20;373:n1138.
[doi: 10.1136/bmj.n1138] [Medline: 34016653]

JMIR Res Protoc 2023 | vol. 12 | e40753 | p. 12https://www.researchprotocols.org/2023/1/e40753
(page number not for citation purposes)

Elkin et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v12i1e40753_app1.docx&filename=1d94543e534761b76c294696e0ddc2f9.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e40753_app1.docx&filename=1d94543e534761b76c294696e0ddc2f9.docx
https://www.mdpi.com/resolver?pii=ijerph18158054
http://dx.doi.org/10.3390/ijerph18158054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34360345&dopt=Abstract
http://dx.doi.org/10.1136/bmj.n1138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34016653&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


3. Mathieu E, Ritchie H, Ortiz-Ospina E, Roser M, Hasell J, Appel C, et al. A global database of COVID-19 vaccinations.
Nat Hum Behav 2021 Jul;5(7):947-953 [FREE Full text] [doi: 10.1038/s41562-021-01122-8] [Medline: 33972767]

4. Mathieu E, Ritchie H, Rodés-Guirao L, Appel C, Giattino C, Hasell J, et al. Coronavirus (COVID-19) Vaccinations. Our
World in Data. 2020. URL: https://ourworldindata.org/covid-vaccinations [accessed 2022-05-13]

5. Sallam M. COVID-19 vaccine hesitancy worldwide: a concise systematic review of vaccine acceptance rates. Vaccines
2021 Feb 16;9(2):160 [FREE Full text] [doi: 10.3390/vaccines9020160] [Medline: 33669441]

6. World Health Organization. Understanding the behavioural and social drivers of vaccine uptake WHO position paper –
May 2022. Weekly Epidemiological Record 2022 May 20;97:209-224 [FREE Full text]

7. Breckenridge LA, Burns D, Nye C. The use of motivational interviewing to overcome COVID-19 vaccine hesitancy in
primary care settings. Public Health Nurs 2022 May;39(3):618-623 [FREE Full text] [doi: 10.1111/phn.13003] [Medline:
34716618]

8. Zusammenfassung und Empfehlungen Welle 61 | COSMO COVID-19 Snapshot Monitoring. COSMO. 2022 Mar 16. URL:
https://projekte.uni-erfurt.de/cosmo2020/web/summary/61/ [accessed 2022-05-15]

9. Lin C, Tu P, Beitsch L. Confidence and receptivity for COVID-19 vaccines: a rapid systematic review. Vaccines 2020 Dec
30;9(1):16 [FREE Full text] [doi: 10.3390/vaccines9010016] [Medline: 33396832]

10. Nguyen L, Joshi A, Drew D, Merino J, Ma W, Lo CH, et al. Racial and ethnic differences in COVID-19 vaccine hesitancy
and uptake. medRxiv 2021 Feb 28:28 [FREE Full text] [doi: 10.1101/2021.02.25.21252402] [Medline: 33655271]

11. Betsch C, Schmid P, Heinemeier D, Korn L, Holtmann C, Böhm R. Beyond confidence: development of a measure assessing
the 5C psychological antecedents of vaccination. PLoS One 2018;13(12):e0208601 [FREE Full text] [doi:
10.1371/journal.pone.0208601] [Medline: 30532274]

12. Infodemic 2022. World Health Organization. URL: https://www.who.int/health-topics/infodemic [accessed 2022-06-27]
13. Managing the COVID-19 infodemic: promoting healthy behaviours and mitigating the harm from misinformation and

disinformation. World Health Organization. 2020 Mar 09. URL: https://www.who.int/news/item/23-09-2020-managing-the-
covid-19-infodemic-promoting-healthy-behaviours-and-mitigating-the-harm-from-misinformation-and-disinformation
[accessed 2022-06-02]

14. Hernandez R, Colaner C. “This is not the hill to die on. Even if we literally could die on this hill”: examining communication
ecologies of uncertainty and family communication about COVID-19. Am Behav Sci 2021 Feb 15;65(7):956-975 [FREE
Full text] [doi: 10.1177/0002764221992840]

15. Leung J, Schoultz M, Chiu V, Bonsaksen T, Ruffolo M, Thygesen H, et al. Concerns over the spread of misinformation
and fake news on social media – challenges amid the coronavirus pandemic. 2021 Presented at: Proceedings of the 3rd
International Electronic Conference on Environmental Research and Public Health; Jan 11-25, 2021; Online. [doi:
10.3390/ecerph-3-09078]

16. Smith L, Duffy B, Moxham-Hall V, Strang L, Wessely S, Rubin G. Anger and confrontation during the COVID-19 pandemic:
a national cross-sectional survey in the UK. J R Soc Med 2021 Feb;114(2):77-90 [FREE Full text] [doi:
10.1177/0141076820962068] [Medline: 33115327]

17. Betsch C, Wieler LH, Habersaat K, COSMO group. Monitoring behavioural insights related to COVID-19. Lancet 2020
Apr 18;395(10232):1255-1256 [FREE Full text] [doi: 10.1016/S0140-6736(20)30729-7] [Medline: 32247323]

18. Sunstein CR, Carrasaco MA, Gauri V, George G, Gordon R, Houeto D, et al. Behavioural and social sciences are critical
for pandemic prevention, preparedness and response. World Health Organization. 2022 Feb 23. URL: https://www.who.int/
news-room/commentaries/detail/behavioural-and-social-sciences-are-critical-for-pandemic-prevention-preparedness-
and-response [accessed 2022-04-12]

19. Bavel JJ, Baicker K, Boggio P, Capraro V, Cichocka A, Cikara M, et al. Using social and behavioural science to support
COVID-19 pandemic response. Nat Hum Behav 2020 May;4(5):460-471 [FREE Full text] [doi: 10.1038/s41562-020-0884-z]
[Medline: 32355299]

20. An Ad Hoc Who Technical Consultation Managing the COVID-19 Infodemic: Call for Action. Geneva: World Health
Organization; 2020.

21. Michael D, Chen S. Serious Games: Games that Educate, Train and Inform. Boston, Mass: Thomson Course Technology;
2006.

22. Blokland E, Cullinan C, Mulder D, Overman W, Visscher M, Zaidi A, et al. Exploring multiple perspectives in citizenship
education with a serious game. In: Mitchell A, Vosmeer M, editors. Interactive Storytelling. ICIDS 2021. Lecture Notes
in Computer Science. Cham: Springer International Publishing; 2021:293-306.

23. Roozenbeek J, van der Linden S. The fake news game: actively inoculating against the risk of misinformation. J Risk Res
2018 Feb 26;22(5):570-580 [FREE Full text] [doi: 10.1080/13669877.2018.1443491]

24. Salmon DA, Dudley MZ, Glanz JM, Omer SB. Vaccine hesitancy: causes, consequences, and a call to action. Am J Prev
Med 2015 Dec;49(6 Suppl 4):S391-S398 [FREE Full text] [doi: 10.1016/j.amepre.2015.06.009] [Medline: 26337116]

25. Hertwig R, Grüne-Yanoff T. Nudging and boosting: steering or empowering good decisions. Perspect Psychol Sci 2017
Nov;12(6):973-986 [FREE Full text] [doi: 10.1177/1745691617702496] [Medline: 28792862]

26. Ten health issues WHO will tackle this year 2019. World Health Organization. URL: https://www.who.int/news-room/
spotlight/ten-threats-to-global-health-in-2019 [accessed 2022-05-15]

JMIR Res Protoc 2023 | vol. 12 | e40753 | p. 13https://www.researchprotocols.org/2023/1/e40753
(page number not for citation purposes)

Elkin et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://doi.org/10.1038/s41562-021-01122-8
http://dx.doi.org/10.1038/s41562-021-01122-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33972767&dopt=Abstract
https://ourworldindata.org/covid-vaccinations
https://www.mdpi.com/resolver?pii=vaccines9020160
http://dx.doi.org/10.3390/vaccines9020160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33669441&dopt=Abstract
https://www.who.int/publications/i/item/who-wer9720-209-224
https://europepmc.org/abstract/MED/34716618
http://dx.doi.org/10.1111/phn.13003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34716618&dopt=Abstract
https://projekte.uni-erfurt.de/cosmo2020/web/summary/61/
https://www.mdpi.com/resolver?pii=vaccines9010016
http://dx.doi.org/10.3390/vaccines9010016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33396832&dopt=Abstract
https://europepmc.org/abstract/MED/33655271
http://dx.doi.org/10.1101/2021.02.25.21252402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33655271&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0208601
http://dx.doi.org/10.1371/journal.pone.0208601
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30532274&dopt=Abstract
https://www.who.int/health-topics/infodemic
https://www.who.int/news/item/23-09-2020-managing-the-covid-19-infodemic-promoting-healthy-behaviours-and-mitigating-the-harm-from-misinformation-and-disinformation
https://www.who.int/news/item/23-09-2020-managing-the-covid-19-infodemic-promoting-healthy-behaviours-and-mitigating-the-harm-from-misinformation-and-disinformation
https://doi.org/10.1177/0002764221992840
https://doi.org/10.1177/0002764221992840
http://dx.doi.org/10.1177/0002764221992840
http://dx.doi.org/10.3390/ecerph-3-09078
https://journals.sagepub.com/doi/abs/10.1177/0141076820962068?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/0141076820962068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33115327&dopt=Abstract
https://europepmc.org/abstract/MED/32247323
http://dx.doi.org/10.1016/S0140-6736(20)30729-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32247323&dopt=Abstract
https://www.who.int/news-room/commentaries/detail/behavioural-and-social-sciences-are-critical-for-pandemic-prevention-preparedness-and-response
https://www.who.int/news-room/commentaries/detail/behavioural-and-social-sciences-are-critical-for-pandemic-prevention-preparedness-and-response
https://www.who.int/news-room/commentaries/detail/behavioural-and-social-sciences-are-critical-for-pandemic-prevention-preparedness-and-response
https://doi.org/10.1038/s41562-020-0884-z
http://dx.doi.org/10.1038/s41562-020-0884-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32355299&dopt=Abstract
https://doi.org/10.1080/13669877.2018.1443491
http://dx.doi.org/10.1080/13669877.2018.1443491
https://doi.org/10.1016/j.amepre.2015.06.009
http://dx.doi.org/10.1016/j.amepre.2015.06.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26337116&dopt=Abstract
https://doi.org/10.1177/1745691617702496
http://dx.doi.org/10.1177/1745691617702496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28792862&dopt=Abstract
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Gallup. How does the world feel about science and health? Wellcome Global Monitor. 2018. URL: https://wellcome.org/
sites/default/files/wellcome-global-monitor-2018.pdf [accessed 2022-04-12]

28. de Figueiredo A, Simas C, Karafillakis E, Paterson P, Larson HJ. Mapping global trends in vaccine confidence and
investigating barriers to vaccine uptake: a large-scale retrospective temporal modelling study. Lancet 2020 Sep
26;396(10255):898-908 [FREE Full text] [doi: 10.1016/S0140-6736(20)31558-0] [Medline: 32919524]

29. Khairat S, Zou B, Adler-Milstein J. Factors and reasons associated with low COVID-19 vaccine uptake among highly
hesitant communities in the US. Am J Infect Control 2022 Mar;50(3):262-267 [FREE Full text] [doi:
10.1016/j.ajic.2021.12.013] [Medline: 34995722]

30. Horton J. Covid: where and why is the US vaccine rollout slowing down? BBC News. 2021 Aug 3. URL: https://www.
bbc.com/news/57889961 [accessed 2022-07-14]

31. Oltermann P. Germany fears fourth Covid wave as vaccination rates remain low. The Observer. 2021 Oct 30. URL: https:/
/www.theguardian.com/world/2021/oct/30/germany-fears-fourth-covid-wave-as-vaccination-rates-remain-low [accessed
2022-07-14]

32. Habersaat K, Betsch C, Danchin M, Sunstein CR, Böhm R, Falk A, et al. Ten considerations for effectively managing the
COVID-19 transition. Nat Hum Behav 2020;4:677-687 [FREE Full text] [doi: 10.1038/s41562-020-0906-x]

33. Pullan S, Dey M. Vaccine hesitancy and anti-vaccination in the time of COVID-19: a Google Trends analysis. Vaccine
2021 Apr 01;39(14):1877-1881 [FREE Full text] [doi: 10.1016/j.vaccine.2021.03.019] [Medline: 33715904]

34. Hernandez R, Hagen L, Walker K, O'Leary H, Lengacher C. The COVID-19 vaccine social media infodemic: healthcare
providers' missed dose in addressing misinformation and vaccine hesitancy. Hum Vaccin Immunother 2021 Sep
02;17(9):2962-2964 [FREE Full text] [doi: 10.1080/21645515.2021.1912551] [Medline: 33890838]

35. Savoia E, Harriman NW, Piltch-Loeb R, Bonetti M, Toffolutti V, Testa MA. Exploring the association between
misinformation endorsement, opinions on the government response, risk perception, and COVID-19 vaccine hesitancy in
the US, Canada, and Italy. Vaccines 2022 Apr 23;10(5):671 [FREE Full text] [doi: 10.3390/vaccines10050671] [Medline:
35632427]

36. Iyengar S, Lelkes Y, Levendusky M, Malhotra N, Westwood S. The origins and consequences of affective polarization in
the United States. Annu Rev Polit Sci 2019 May 11;22(1):129-146 [FREE Full text] [doi:
10.1146/annurev-polisci-051117-073034]

37. “COVID-19 is not over”, Tedros warns World Health Assembly. UN News.: United Nations; 2022 May 22. URL: https:/
/news.un.org/en/story/2022/05/1118752 [accessed 2022-06-30]

38. Bedford H, Attwell K, Danchin M, Marshall H, Corben P, Leask J. Vaccine hesitancy, refusal and access barriers: the need
for clarity in terminology. Vaccine 2018 Oct 22;36(44):6556-6558 [FREE Full text] [doi: 10.1016/j.vaccine.2017.08.004]
[Medline: 28830694]

39. MacDonald N, SAGE Working Group on Vaccine Hesitancy. Vaccine hesitancy: definition, scope and determinants.
Vaccine 2015 Aug 14;33(34):4161-4164 [FREE Full text] [doi: 10.1016/j.vaccine.2015.04.036] [Medline: 25896383]

40. Jarrett C, Wilson R, O'Leary M, Eckersberger E, Larson HJ, SAGE Working Group on Vaccine Hesitancy. Strategies for
addressing vaccine hesitancy - A systematic review. Vaccine 2015 Aug 14;33(34):4180-4190 [FREE Full text] [doi:
10.1016/j.vaccine.2015.04.040] [Medline: 25896377]

41. Dubé E, Gagnon D, MacDonald N, SAGE Working Group on Vaccine Hesitancy. Strategies intended to address vaccine
hesitancy: review of published reviews. Vaccine 2015 Aug 14;33(34):4191-4203 [FREE Full text] [doi:
10.1016/j.vaccine.2015.04.041] [Medline: 25896385]

42. Batteux E, Mills F, Jones L, Symons C, Weston D. The effectiveness of interventions for increasing COVID-19 vaccine
uptake: a systematic review. Vaccines 2022 Mar 03;10(3):386 [FREE Full text] [doi: 10.3390/vaccines10030386] [Medline:
35335020]

43. Kim Y. Does disagreement mitigate polarization? How selective exposure and disagreement affect political polarization.
Journalism Mass Commun Q 2015 Jul 28;92(4):915-937 [FREE Full text] [doi: 10.1177/1077699015596328]

44. Weinstein N, Itzchakov G, Legate N. The motivational value of listening during intimate and difficult conversations. Soc
Personal Psychol Compass 2022 Jan 07;16(2):e12651 [FREE Full text] [doi: 10.1111/spc3.12651]

45. Neville F, Templeton A, Smith J, Louis W. Social norms, social identities and the COVID-19 pandemic: theory and
recommendations. Soc Personal Psychol Compass 2021 May;15(5):e12596 [FREE Full text] [doi: 10.1111/spc3.12596]
[Medline: 34230834]

46. Baumeister RF, Leary MR. The need to belong: desire for interpersonal attachments as a fundamental human motivation.
Psychol Bull 1995 May;117(3):497-529. [Medline: 7777651]

47. Dryhurst S, Schneider C, Kerr J, Freeman A, Recchia G, van der Bles A, et al. Risk perceptions of COVID-19 around the
world. J Risk Res 2020 May 05;23(7-8):994-1006 [FREE Full text] [doi: 10.1080/13669877.2020.1758193]

48. Bagasra A, Doan S, Allen C. Racial differences in institutional trust and COVID-19 vaccine hesitancy and refusal. BMC
Public Health 2021 Nov 16;21(1):2104 [FREE Full text] [doi: 10.1186/s12889-021-12195-5] [Medline: 34789205]

49. Hertwig R. When to consider boosting: some rules for policy-makers. Behav Public Policy 2017 Oct 06;1(2):143-161
[FREE Full text] [doi: 10.1017/bpp.2016.14]

JMIR Res Protoc 2023 | vol. 12 | e40753 | p. 14https://www.researchprotocols.org/2023/1/e40753
(page number not for citation purposes)

Elkin et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://wellcome.org/sites/default/files/wellcome-global-monitor-2018.pdf
https://wellcome.org/sites/default/files/wellcome-global-monitor-2018.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(20)31558-0
http://dx.doi.org/10.1016/S0140-6736(20)31558-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32919524&dopt=Abstract
https://europepmc.org/abstract/MED/34995722
http://dx.doi.org/10.1016/j.ajic.2021.12.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34995722&dopt=Abstract
https://www.bbc.com/news/57889961
https://www.bbc.com/news/57889961
https://www.theguardian.com/world/2021/oct/30/germany-fears-fourth-covid-wave-as-vaccination-rates-remain-low
https://www.theguardian.com/world/2021/oct/30/germany-fears-fourth-covid-wave-as-vaccination-rates-remain-low
https://doi.org/10.1038/s41562-020-0906-x
http://dx.doi.org/10.1038/s41562-020-0906-x
https://europepmc.org/abstract/MED/33715904
http://dx.doi.org/10.1016/j.vaccine.2021.03.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33715904&dopt=Abstract
https://europepmc.org/abstract/MED/33890838
http://dx.doi.org/10.1080/21645515.2021.1912551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33890838&dopt=Abstract
https://www.mdpi.com/resolver?pii=vaccines10050671
http://dx.doi.org/10.3390/vaccines10050671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35632427&dopt=Abstract
https://doi.org/10.1146/annurev-polisci-051117-073034
http://dx.doi.org/10.1146/annurev-polisci-051117-073034
https://news.un.org/en/story/2022/05/1118752
https://news.un.org/en/story/2022/05/1118752
https://doi.org/10.1016/j.vaccine.2017.08.004
http://dx.doi.org/10.1016/j.vaccine.2017.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28830694&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(15)00500-9
http://dx.doi.org/10.1016/j.vaccine.2015.04.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25896383&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(15)00504-6
http://dx.doi.org/10.1016/j.vaccine.2015.04.040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25896377&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(15)00505-8
http://dx.doi.org/10.1016/j.vaccine.2015.04.041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25896385&dopt=Abstract
https://www.mdpi.com/resolver?pii=vaccines10030386
http://dx.doi.org/10.3390/vaccines10030386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35335020&dopt=Abstract
https://doi.org/10.1177/1077699015596328
http://dx.doi.org/10.1177/1077699015596328
https://doi.org/10.1111/spc3.12651
http://dx.doi.org/10.1111/spc3.12651
https://europepmc.org/abstract/MED/34230834
http://dx.doi.org/10.1111/spc3.12596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34230834&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7777651&dopt=Abstract
https://doi.org/10.1080/13669877.2020.1758193
http://dx.doi.org/10.1080/13669877.2020.1758193
https://doi.org/10.1186/s12889-021-12195-5
http://dx.doi.org/10.1186/s12889-021-12195-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34789205&dopt=Abstract
https://doi.org/10.1017/bpp.2016.14
http://dx.doi.org/10.1017/bpp.2016.14
http://www.w3.org/Style/XSL
http://www.renderx.com/


50. Grüne-Yanoff T, Hertwig R. Nudge versus boost: how coherent are policy and theory? Minds Mach 2015 Apr
23;26(1-2):149-183 [FREE Full text] [doi: 10.1007/s11023-015-9367-9]

51. Sun K, Slepian M. The conversations we seek to avoid. Organizational Behav Human Decision Processes 2020
Sep;160:87-105 [FREE Full text] [doi: 10.1016/j.obhdp.2020.03.002]

52. Cowan S, Baldassarri D. “It could turn ugly”: selective disclosure of attitudes in political discussion networks. Social
Networks 2018 Jan;52:1-17 [FREE Full text] [doi: 10.1016/j.socnet.2017.04.002]

53. Greenberg J, Dubé E, Driedger M. Vaccine hesitancy: in search of the risk communication comfort zone. PLoS Curr 2017
Mar 03;9:ecurrents.outbreaks.0561a011117a1d1f9596e24949e8690b [FREE Full text] [doi:
10.1371/currents.outbreaks.0561a011117a1d1f9596e24949e8690b] [Medline: 28357154]

54. Grüne-Yanoff T, Marchionni C, Feufel M. Toward a framework for selecting behavioural policies: how to choose between
boosts and nudges. Economics Philosophy 2018 Apr 26;34(2):243-266 [FREE Full text] [doi: 10.1017/s0266267118000032]

55. Rubin R, Martin M, Bruning S, Powers D. Test of a self‐efficacy model of interpersonal communication competence.
Commun Q 1993;41(2):210-220 [FREE Full text] [doi: 10.1080/01463379309369880]

56. Chen F, Minson J, Tormala Z. Tell me more: the effects of expressed interest on receptiveness during dialog. J Experimental
Social Psychol 2010 Sep;46(5):850-853 [FREE Full text] [doi: 10.1016/j.jesp.2010.04.012]

57. Itzchakov G, Kluger A, Castro D. I am aware of my inconsistencies but can tolerate them: the effect of high quality listening
on speakers' attitude ambivalence. Pers Soc Psychol Bull 2017 Jan;43(1):105-120 [FREE Full text] [doi:
10.1177/0146167216675339] [Medline: 27856728]

58. Itzchakov G, Reis H. Perceived responsiveness increases tolerance of attitude ambivalence and enhances intentions to
behave in an open-minded manner. Pers Soc Psychol Bull 2021 Mar;47(3):468-485 [FREE Full text] [doi:
10.1177/0146167220929218] [Medline: 32552420]

59. Yeomans M, Minson J, Collins H, Chen F, Gino F. Conversational receptiveness: improving engagement with opposing
views. Organiz Behav Human Decis Process 2020 Sep;160:131-148 [FREE Full text] [doi: 10.1016/j.obhdp.2020.03.011]

60. Mata AS, de Azevedo KP, Braga L, de Medeiros GC, de Oliveira Segundo VH, Bezerra IN, et al. Training in communication
skills for self-efficacy of health professionals: a systematic review. Hum Resour Health 2021 Mar 06;19(1):30 [FREE Full
text] [doi: 10.1186/s12960-021-00574-3] [Medline: 33676515]

61. Black C, Lawrence W, Cradock S, Ntani G, Tinati T, Jarman M, et al. Healthy conversation skills: increasing competence
and confidence in front-line staff. Public Health Nutr 2014 Mar;17(3):700-707 [FREE Full text] [doi:
10.1017/S1368980012004089] [Medline: 22989477]

62. Basol M, Roozenbeek J, van der Linden S. Good news about bad news: gamified inoculation boosts confidence and cognitive
immunity against fake news. J Cogn 2020 Jan 10;3(1):2 [FREE Full text] [doi: 10.5334/joc.91] [Medline: 31934684]

63. Miller WR, Rollnick S. Motivational Interviewing: Helping People Change. New York, NY: Guilford Press; 2013.
64. Frost H, Campbell P, Maxwell M, O'Carroll RE, Dombrowski SU, Williams B, et al. Effectiveness of Motivational

Interviewing on adult behaviour change in health and social care settings: a systematic review of reviews. PLoS One
2018;13(10):e0204890 [FREE Full text] [doi: 10.1371/journal.pone.0204890] [Medline: 30335780]

65. Gagneur A. Motivational interviewing: a powerful tool to address vaccine hesitancy. Can Commun Dis Rep 2020 Apr
02;46(4):93-97 [FREE Full text] [doi: 10.14745/ccdr.v46i04a06] [Medline: 32281992]

66. Silva M, Marques M, Teixeira P. Testing theory in practice: the example of self-determination theory-based interventions.
Eur Health Psychologist 2014 Oct;16(5):171.

67. Deci E, Ryan R. The "What" and "Why" of goal pursuits: human needs and the self-determination of behavior. Psychological
Inquiry 2000 Oct;11(4):227-268 [FREE Full text] [doi: 10.1207/s15327965pli1104_01]

68. Deci EL, Ryan RM. Self-determination theory in health care and its relations to motivational interviewing: a few comments.
Int J Behav Nutr Phys Act 2012 Mar 02;9:24 [FREE Full text] [doi: 10.1186/1479-5868-9-24] [Medline: 22385839]

69. Martela F, Hankonen N, Ryan R, Vansteenkiste M. Motivating voluntary compliance to behavioural restrictions:
self-determination theory–based checklist of principles for COVID-19 and other emergency communications. Eur Rev
Social Psychol 2021;32(2):305-347 [FREE Full text] [doi: 10.1080/10463283.2020.1857082]

70. Jones S, Hansen W. The impact of mindfulness on supportive communication skills: three exploratory studies. Mindfulness
2015;6(5):1115-1128 [FREE Full text] [doi: 10.1007/s12671-014-0362-7]

71. Jones S, Bodie G, Hughes S. The impact of mindfulness on empathy, active listening, and perceived provisions of emotional
support. Commun Res 2019;46(6):838-865 [FREE Full text] [doi: 10.1177/0093650215626983]

72. Warner B, Colaner C, Park J. Political difference and polarization in the family: the role of (non)accommodating
communication for navigating identity differences. J Social Personal Relationship 2021;38(2):564-585 [FREE Full text]
[doi: 10.1177/0265407520967438]

73. Weger H, Castle Bell G, Minei E, Robinson M. The relative effectiveness of active listening in initial interactions. Int J
Listening 2014 Jan 08;28(1):13-31 [FREE Full text] [doi: 10.1080/10904018.2013.813234]

74. Zhao X, Cohen TR, Dorison CA, Schroeder J, Yeomans M, Caruso HM, et al. The art and science of disagreeing: how to
create more effective conversations about opposing views. Acad Manag Proc 2020 Jul 20;2020(1) [FREE Full text] [doi:
10.5465/AMBPP.2020.15153symposium]

JMIR Res Protoc 2023 | vol. 12 | e40753 | p. 15https://www.researchprotocols.org/2023/1/e40753
(page number not for citation purposes)

Elkin et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://doi.org/10.1007/s11023-015-9367-9
http://dx.doi.org/10.1007/s11023-015-9367-9
https://doi.org/10.1016/j.obhdp.2020.03.002
http://dx.doi.org/10.1016/j.obhdp.2020.03.002
https://doi.org/10.1016/j.socnet.2017.04.002
http://dx.doi.org/10.1016/j.socnet.2017.04.002
https://doi.org/10.1371/currents.outbreaks.0561a011117a1d1f9596e24949e8690b
http://dx.doi.org/10.1371/currents.outbreaks.0561a011117a1d1f9596e24949e8690b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28357154&dopt=Abstract
https://doi.org/10.1017/S0266267118000032
http://dx.doi.org/10.1017/s0266267118000032
https://doi.org/10.1080/01463379309369880
http://dx.doi.org/10.1080/01463379309369880
https://doi.org/10.1016/j.jesp.2010.04.012
http://dx.doi.org/10.1016/j.jesp.2010.04.012
https://doi.org/10.1177/0146167216675339
http://dx.doi.org/10.1177/0146167216675339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27856728&dopt=Abstract
https://doi.org/10.1177/0146167220929218
http://dx.doi.org/10.1177/0146167220929218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32552420&dopt=Abstract
https://doi.org/10.1016/j.obhdp.2020.03.011
http://dx.doi.org/10.1016/j.obhdp.2020.03.011
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-021-00574-3
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-021-00574-3
http://dx.doi.org/10.1186/s12960-021-00574-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33676515&dopt=Abstract
https://europepmc.org/abstract/MED/22989477
http://dx.doi.org/10.1017/S1368980012004089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22989477&dopt=Abstract
https://europepmc.org/abstract/MED/31934684
http://dx.doi.org/10.5334/joc.91
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31934684&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0204890
http://dx.doi.org/10.1371/journal.pone.0204890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30335780&dopt=Abstract
https://europepmc.org/abstract/MED/32281992
http://dx.doi.org/10.14745/ccdr.v46i04a06
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32281992&dopt=Abstract
https://doi.org/10.1207/S15327965PLI1104_01
http://dx.doi.org/10.1207/s15327965pli1104_01
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-9-24
http://dx.doi.org/10.1186/1479-5868-9-24
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22385839&dopt=Abstract
https://doi.org/10.1080/10463283.2020.1857082
http://dx.doi.org/10.1080/10463283.2020.1857082
https://doi.org/10.1007/s12671-014-0362-7
http://dx.doi.org/10.1007/s12671-014-0362-7
https://doi.org/10.1177/0093650215626983
http://dx.doi.org/10.1177/0093650215626983
https://doi.org/10.1177/0265407520967438
http://dx.doi.org/10.1177/0265407520967438
https://doi.org/10.1080/10904018.2013.813234
http://dx.doi.org/10.1080/10904018.2013.813234
https://doi.org/10.5465/AMBPP.2020.15153symposium
http://dx.doi.org/10.5465/AMBPP.2020.15153symposium
http://www.w3.org/Style/XSL
http://www.renderx.com/


75. Shen L. Antecedents to psychological reactance: the impact of threat, message frame, and choice. Health Commun
2015;30(10):975-985 [FREE Full text] [doi: 10.1080/10410236.2014.910882] [Medline: 25256920]

76. Porter T, Schumann K. Intellectual humility and openness to the opposing view. Self Identity 2017 Aug 09;17(2):139-162
[FREE Full text] [doi: 10.1080/15298868.2017.1361861]

77. Burgoon J, Berger C, Waldron V. Mindfulness and interpersonal communication. J Social Isssues 2000 Jan;56(1):105-127
[FREE Full text] [doi: 10.1111/0022-4537.00154]

78. Zhang C, Leeming E, Smith P, Chung P, Hagger MS, Hayes SC. Acceptance and commitment therapy for health behavior
change: a contextually-driven approach. Front Psychol 2017 Jan 11;8:2350 [FREE Full text] [doi: 10.3389/fpsyg.2017.02350]
[Medline: 29375451]

79. Balik B, Hilton K, Isaac T. Conversation guide to improve COVID-19 vaccine uptake. Institute for Healthcare Improvement.
2021. URL: https://www.ihi.org/resources/Pages/Tools/conversation-guide-to-improve-COVID-19-vaccine-uptake.aspx
[accessed 2022-05-02]

80. Seeger M. Best practices in crisis communication: an expert panel process. J Applied Commun Res 2006 Aug;34(3):232-244
[FREE Full text] [doi: 10.1080/00909880600769944]

81. Lewandowsky S, Cook J, Schmid P, Holford DL, Finn A, Leask J, et al. The COVID-19 Vaccine Communication Handbook.
A Practical Guide for Improving Vaccine Communication and Fighting Misinformation. Boston, MA: Boston University;
2021.

82. Quick B, Stephenson M. Further evidence that psychological reactance can be modeled as a combination of anger and
negative cognitions. Commun Res 2007;34(3):255-276 [FREE Full text] [doi: 10.1177/0093650207300427]

83. Psychological Science Accelerator Self-Determination Theory Collaboration. A global experiment on motivating social
distancing during the COVID-19 pandemic. Proc Natl Acad Sci 2022 May 31;119(22):e2111091119 [FREE Full text] [doi:
10.1073/pnas.2111091119] [Medline: 35622891]

84. Miller C, Ivanov B, Sims J, Compton J, Harrison KJ, Parker KA, et al. Boosting the potency of resistance: combining the
motivational forces of inoculation and psychological reactance. Human Commun Res 2013 Jan 1;39(1):127-155 [FREE
Full text] [doi: 10.1111/j.1468-2958.2012.01438.x]

85. Murray A, Hall AM, Williams GC, McDonough SM, Ntoumanis N, Taylor IM, et al. Effect of a self-determination
theory-based communication skills training program on physiotherapists' psychological support for their patients with
chronic low back pain: a randomized controlled trial. Arch Phys Med Rehabil 2015 May;96(5):809-816. [doi:
10.1016/j.apmr.2014.11.007] [Medline: 25433220]

86. Baer R, Smith G, Allen K. Assessment of mindfulness by self-report: the Kentucky inventory of mindfulness skills.
Assessment 2004 Sep;11(3):191-206 [FREE Full text] [doi: 10.1177/1073191104268029] [Medline: 15358875]

87. Jones SM, Youngvorst LJ. Supportive and Mindful Communication. In: Muñiz-Velázquez JA, Pulido CM, editors. The
Routledge Handbook of Positive Communication. Abingdon: Routledge; Dec 2018.

88. Riskin L, Wohl R. Mindfulness in the heat of conflict: taking STOCK. Harvard Negot Law Rev 2015;20:121.
89. Baranowski T, Buday R, Thompson D, Baranowski J. Playing for real: video games and stories for health-related behavior

change. Am J Prev Med 2008 Jan;34(1):74-82 [FREE Full text] [doi: 10.1016/j.amepre.2007.09.027] [Medline: 18083454]
90. Mazeas A, Duclos M, Pereira B, Chalabaev A. Evaluating the effectiveness of gamification on physical activity: systematic

review and meta-analysis of randomized controlled trials. J Med Internet Res 2022 Jan 04;24(1):e26779 [FREE Full text]
[doi: 10.2196/26779] [Medline: 34982715]

91. Djaouti D, Alvarez J, Jessel J, Rampnoux O. Origins of serious games. In: Ma M, Oikonomou A, Jain L, editors. Serious
Games and Edutainment Applications. London: Springer; 2011:25-43.

92. Starks K. Cognitive behavioral game design: a unified model for designing serious games. Front Psychol 2014;5:28 [FREE
Full text] [doi: 10.3389/fpsyg.2014.00028] [Medline: 24550858]

93. Roozenbeek J, van der Linden S. Fake news game confers psychological resistance against online misinformation. Palgrave
Commun 2019 Jun 25;5(1):1 [FREE Full text] [doi: 10.1057/s41599-019-0279-9]

94. Roozenbeek J, van der Linden S. Breaking Harmony Square: a game that “inoculates” against political misinformation.
Harvard Kennedy School (HKS) Misinform Rev 2020 [FREE Full text] [doi: 10.37016/mr-2020-47]

95. Basol M, Roozenbeek J, Berriche M, Uenal F, McClanahan W, van der Linden S. Towards psychological herd immunity:
cross-cultural evidence for two prebunking interventions against COVID-19 misinformation. Big Data Soc 2021 May
11;8(1):205395172110138 [FREE Full text] [doi: 10.1177/20539517211013868]

96. Wouters P, van Oostendorp H. Overview of instructional techniques to facilitate learning and motivation of serious games.
In: Wouters P, van Oostendorp H, editors. Instructional Techniques to Facilitate Learning and Motivation of Serious Games.
Cham: Springer International Publishing; 2017:1-16.

97. Ndongmo K. Award-winning edutainment game drives climate, finance and health behavior change in 20+ countries. viamo.
URL: https://viamo.io/climate-change/edutainment-games-drive-behavior-change/ [accessed 2022-06-15]

98. Gioia F, Fioravanti G, Casale S, Boursier V. The effects of the fear of missing out on people's social networking sites use
during the COVID-19 pandemic: the mediating role of online relational closeness and individuals' online communication
attitude. Front Psychiatry 2021 Feb 18;12:620442 [FREE Full text] [doi: 10.3389/fpsyt.2021.620442] [Medline: 33679479]

JMIR Res Protoc 2023 | vol. 12 | e40753 | p. 16https://www.researchprotocols.org/2023/1/e40753
(page number not for citation purposes)

Elkin et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://doi.org/10.1080/10410236.2014.910882
http://dx.doi.org/10.1080/10410236.2014.910882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25256920&dopt=Abstract
https://doi.org/10.1080/15298868.2017.1361861
http://dx.doi.org/10.1080/15298868.2017.1361861
https://doi.org/10.1111/0022-4537.00154
http://dx.doi.org/10.1111/0022-4537.00154
https://europepmc.org/abstract/MED/29375451
http://dx.doi.org/10.3389/fpsyg.2017.02350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29375451&dopt=Abstract
https://www.ihi.org/resources/Pages/Tools/conversation-guide-to-improve-COVID-19-vaccine-uptake.aspx
https://doi.org/10.1080/00909880600769944
http://dx.doi.org/10.1080/00909880600769944
https://doi.org/10.1177/0093650207300427
http://dx.doi.org/10.1177/0093650207300427
https://www.pnas.org/doi/abs/10.1073/pnas.2111091119?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1073/pnas.2111091119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35622891&dopt=Abstract
https://doi.org/10.1111/j.1468-2958.2012.01438.x
https://doi.org/10.1111/j.1468-2958.2012.01438.x
http://dx.doi.org/10.1111/j.1468-2958.2012.01438.x
http://dx.doi.org/10.1016/j.apmr.2014.11.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25433220&dopt=Abstract
https://doi.org/10.1177/1073191104268029
http://dx.doi.org/10.1177/1073191104268029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15358875&dopt=Abstract
https://europepmc.org/abstract/MED/18083454
http://dx.doi.org/10.1016/j.amepre.2007.09.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18083454&dopt=Abstract
https://www.jmir.org/2022/1/e26779/
http://dx.doi.org/10.2196/26779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34982715&dopt=Abstract
https://europepmc.org/abstract/MED/24550858
https://europepmc.org/abstract/MED/24550858
http://dx.doi.org/10.3389/fpsyg.2014.00028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24550858&dopt=Abstract
https://doi.org/10.1057/s41599-019-0279-9
http://dx.doi.org/10.1057/s41599-019-0279-9
https://doi.org/10.37016/mr-2020-47
http://dx.doi.org/10.37016/mr-2020-47
https://doi.org/10.1177/20539517211013868
http://dx.doi.org/10.1177/20539517211013868
https://viamo.io/climate-change/edutainment-games-drive-behavior-change/
https://europepmc.org/abstract/MED/33679479
http://dx.doi.org/10.3389/fpsyt.2021.620442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33679479&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


99. Mehner M. WhatsApp, WeChat and Facebook Messenger: global usage of messaging apps and statistics. MessengerPeople
by Sinch. 2022 Dec 8. URL: https://www.messengerpeople.com/global-messenger-usage-statistics/ [accessed 2022-06-15]

100. Saleh NF, Roozenbeek J, Makki FA, Mcclanahan WP, van der Linden S. Active inoculation boosts attitudinal resistance
against extremist persuasion techniques: a novel approach towards the prevention of violent extremism. Behav Public Policy
2021 Feb 01:1-24 [FREE Full text] [doi: 10.1017/bpp.2020.60]

101. WHO and Rakuten Viber fight COVID-19 misinformation with interactive chatbot. World Health Organization. 2020 Mar
31. URL: https://www.who.int/news-room/feature-stories/detail/who-and-rakuten-viber-fight-covid-19-misinformation-with-
interactive-chatbot [accessed 2022-06-30]

102. WHO launches a chatbot on Facebook Messenger to combat COVID-19 misinformation. World Health Organization. 2020
Apr 15. URL: https://www.who.int/news-room/feature-stories/detail/who-launches-a-chatbot-powered-facebook-messenger-
to-combat-covid-19-misinformation [accessed 2022-06-30]

103. WHO Health Alert brings COVID-19 facts to billions via WhatsApp. World Health Organization. 2020 Mar 20. URL:
https://www.who.int/news-room/feature-stories/detail/who-health-alert-brings-covid-19-facts-to-billions-via-whatsapp
[accessed 2022-06-30]

104. WHO, Facebook and Praekelt.Org provide critical mobile access to COVID-19 information for vulnerable communities.
World Health Organization. 2021 Aug 11. URL: https://www.who.int/news/item/11-08-2021-who-facebook-and-praekelt.
org-provide-critical-mobile-access-to-covid-19-information-for-vulnerable-communities [accessed 2022-06-30]

105. Maertens R, Roozenbeek J, Basol M, van der Linden S. Long-term effectiveness of inoculation against misinformation:
three longitudinal experiments. J Exp Psychol Appl 2021 Mar;27(1):1-16 [FREE Full text] [doi: 10.1037/xap0000315]
[Medline: 33017160]

106. All A, Castellar E, Van Looy J. Digital game-based learning effectiveness assessment: reflections on study design. Comput
Educ 2021 Jul;167:104160 [FREE Full text] [doi: 10.1016/j.compedu.2021.104160]

107. McDowell M, Elkin J, Yau B, Machiri SV, Pal SN, Briand S, et al. The Good Talk! serious game. Open Science Framework.
2022 Jul 18. URL: https://osf.io/uefbr [accessed 2023-02-22]

108. Wouters P, van Nimwegen C, van Oostendorp H, van der Spek E. A meta-analysis of the cognitive and motivational effects
of serious games. J Educational Psychol 2013 May;105(2):249-265 [FREE Full text] [doi: 10.1037/a0031311]

109. Morwitz V. Methods for forecasting from intentions data. In: Armstrong JS, editor. Principles of Forecasting: A Handbook
for Researchers and Practitioners. Boston, MA: Springer; 2001:33-56.

110. Morwitz V, Munz K. Intentions. Consum Psychol Rev 2021;4(1):26-41 [FREE Full text] [doi: 10.1002/arcp.1061]
111. Gollwitzer P, Sheeran P. Implementation intentions and goal achievement: a meta‐analysis of effects and processes.

Advance Experimental Social Psychol 2006;38:69-119. [doi: 10.1016/S0065-2601(06)38002-1]
112. Milkman KL, Beshears J, Choi JJ, Laibson D, Madrian BC. Using implementation intentions prompts to enhance influenza

vaccination rates. Proc Natl Acad Sci 2011 Jun 28;108(26):10415-10420 [FREE Full text] [doi: 10.1073/pnas.1103170108]
[Medline: 21670283]

113. All A, Castellar E, Looy J. Measuring effectiveness in digital game-based learning: a methodological review. Int J Serious
Games 2014;1(2) [FREE Full text] [doi: 10.17083/ijsg.v1i2.18]

Abbreviations
WHO: World Health Organization

Edited by A Mavragani; submitted 22.07.22; peer-reviewed by M Phiri, W Evans; comments to author 19.10.22; revised version
received 17.11.22; accepted 18.11.22; published 08.03.23

Please cite as:
Elkin JA, McDowell M, Yau B, Machiri SV, Pal S, Briand S, Muneene D, Nguyen T, Purnat TD
The Good Talk! A Serious Game to Boost People’s Competence to Have Open Conversations About COVID-19: Protocol for a
Randomized Controlled Trial
JMIR Res Protoc 2023;12:e40753
URL: https://www.researchprotocols.org/2023/1/e40753
doi: 10.2196/40753
PMID:

©Javier A Elkin, Michelle McDowell, Brian Yau, Sandra Varaidzo Machiri, Shanthi Pal, Sylvie Briand, Derrick Muneene, Tim
Nguyen, Tina D Purnat. Originally published in JMIR Research Protocols (https://www.researchprotocols.org), 08.03.2023. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,

JMIR Res Protoc 2023 | vol. 12 | e40753 | p. 17https://www.researchprotocols.org/2023/1/e40753
(page number not for citation purposes)

Elkin et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.messengerpeople.com/global-messenger-usage-statistics/
https://doi.org/10.1017/bpp.2020.60
http://dx.doi.org/10.1017/bpp.2020.60
https://www.who.int/news-room/feature-stories/detail/who-and-rakuten-viber-fight-covid-19-misinformation-with-interactive-chatbot
https://www.who.int/news-room/feature-stories/detail/who-and-rakuten-viber-fight-covid-19-misinformation-with-interactive-chatbot
https://www.who.int/news-room/feature-stories/detail/who-launches-a-chatbot-powered-facebook-messenger-to-combat-covid-19-misinformation
https://www.who.int/news-room/feature-stories/detail/who-launches-a-chatbot-powered-facebook-messenger-to-combat-covid-19-misinformation
https://www.who.int/news-room/feature-stories/detail/who-health-alert-brings-covid-19-facts-to-billions-via-whatsapp
https://www.who.int/news/item/11-08-2021-who-facebook-and-praekelt.org-provide-critical-mobile-access-to-covid-19-information-for-vulnerable-communities
https://www.who.int/news/item/11-08-2021-who-facebook-and-praekelt.org-provide-critical-mobile-access-to-covid-19-information-for-vulnerable-communities
https://doi.org/10.1037/xap0000315
http://dx.doi.org/10.1037/xap0000315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33017160&dopt=Abstract
https://doi.org/10.1016/j.compedu.2021.104160
http://dx.doi.org/10.1016/j.compedu.2021.104160
https://osf.io/uefbr
https://doi.org/10.1037/a0031311
http://dx.doi.org/10.1037/a0031311
https://doi.org/10.1002/arcp.1061
http://dx.doi.org/10.1002/arcp.1061
http://dx.doi.org/10.1016/S0065-2601(06)38002-1
https://www.pnas.org/doi/abs/10.1073/pnas.1103170108?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1073/pnas.1103170108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21670283&dopt=Abstract
https://doi.org/10.17083/ijsg.v1i2.18
http://dx.doi.org/10.17083/ijsg.v1i2.18
https://www.researchprotocols.org/2023/1/e40753
http://dx.doi.org/10.2196/40753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information,
a link to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

JMIR Res Protoc 2023 | vol. 12 | e40753 | p. 18https://www.researchprotocols.org/2023/1/e40753
(page number not for citation purposes)

Elkin et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

