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ABSTRACT

Since the COVID-19 pandemic, there has been a surge of health misinformation, prompting two
key outcomes: a significant increase in misinformation research, with many models, theories and
frameworks (MTFs) seeking to describe, explain, and propose strategies against misinformation,
and development of real-world interventions by public health organizations. However, the extent
to which these MTFs inform real-world efforts remains unclear. This thesis aims to 1) assess the
quality and nature of existing misinformation MTFs, and 2) explore the integration of such
MTFs within the intervention development processes. Objective 1 is addressed through a scoping
review, appraising misinformation MTFs through the purpose, characteristics, usability,
implementability and testability. Objective 2 involves semi-structured interviews capturing the
development process of misinformation countering initiatives. These findings can guide
developers in selecting relevant misinformation MTFs and highlight how theoretical insights

could translate into real-world misinformation countermeasures.
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CHAPTER 1: Introduction

Background
1.1 Health Misinformation: What is it and Why does it matter?

Health misinformation poses a persistent challenge to public health.! The issue intensified
during the COVID-19 pandemic, where widespread uncertainty and anxiety fueled a significant
increase in the spread of misinformation.'~ In response, the World Health Organization declared
an “infodemic” — an overabundance of false or misleading information during a disease
outbreak in digital and physical environments.* In this context, misinformation can become
harmful, undermining public health interventions, eroding trust in science, and endangering
lives.  As the term “misinformation” became increasingly popular across media and research

10,11

during the pandemic, it has also been used inconsistently, highlighting the need for clear and

focused definitions.

1.2 Defining Misinformation

In public discourse and some literature, misinformation is frequently used interchangeably
with related terms such as fake news, disinformation, rumours, propaganda, and conspiracy
theories.'> One of the most debated among these is “fake news,” a phrase criticized for its
vagueness and politicization. Some scholars recommend replacing it with more specific terms
like misinformation and disinformation." It is, therefore, essential to distinguish between these
two terms.

Misinformation refers to false or misleading content shared without the intent to deceive,
while disinformation involves the deliberate spreading of such content for financial, political, or
ideological gain."'* Some definitions characterize misinformation more broadly, as any
information that turns out to be false.'>!¢ While this framing may appear straightforward, it can
unfairly label scientific communication as misinformation, particularly in fast-evolving situations
like the COVID-19 pandemic, where evidence and guidance can change substantially over
time.!” In contrast, the U.S. Surgeon General defines misinformation as "false, inaccurate, or
misleading [information] according to the best available evidence at the time."! This definition
acknowledges the evolving nature of scientific understanding and avoids penalizing the natural
progression of knowledge. Accordingly, this thesis adopts the U.S. Surgeon General’s definition

of misinformation, as it is better suited to the nature of public health communication.



While disinformation is distinguished by its intentionality, the intent is often difficult to
ascertain in practice. A well-known historical example of disinformation is the anti-Semitic
propaganda spread by the Nazi regime during World War II, which was intentionally crafted to
manipulate public opinion into accepting the persecution of Jews, ultimately leading to atrocities
that were supported by German citizens.!”"!* However, many instances of disinformation can be
more ambiguous, and determining intent can be quite challenging. In many cases, the same piece
of false information may function as both misinformation and disinformation, making the two
difficult to separate in practice. Yet, what ultimately matters is not always the intent behind the
message or whether the misinformation actors genuinely believe the message they share, but the
consequences of its spread. For example, the Pizzagate conspiracy theory during the 2016 U.S.
election falsely accused political figures of running a child trafficking ring out of the restaurant’s
basement, resulting in property vandalism and death threats.?’ One individual, believing in this
claim, entered the establishment armed with a gun and demanded to see the nonexistent
basement.?! Similarly, false claims about the origins of the 2023 Canadian wildfires, suggesting
they were caused by state-driven arson, eco-terrorism and drones, disrupted emergency
responses, endangered the safety of the citizens and eroded public trust.?> These examples
demonstrate that poor outcomes can occur regardless of whether false claims are spread with the

intent to deceive or out of genuine belief.

1.3 Consequences of Health Misinformation
Over the years, health-related misinformation has had serious consequences for public safety.

A few decades ago, opponents of seat belt laws argued that being thrown free from the vehicle
during a crash could be advantageous, challenging seat belt legislation.?* Similarly, during health
crises such as Ebola and AIDS outbreaks in Africa, misinformation hindered effective responses,
ranging from denial that HIV causes AIDS to beliefs that outbreaks don’t exist.!?*2> Many
believed that the outbreaks were the result of government conspiracies and could be cured with
traditional remedies.!**2> These misconceptions led to limited access to proper treatment and
contributed to over 330,000 preventable deaths.?* Most recently, the misinformation surge during
the COVID-19 pandemic led to physical health risks for individuals but also widespread social

and institutional consequences.!™



1.4 COVID-19 Infodemic: Scope and Spread

1.4.1 Measurable Impacts
Although estimating the economic toll of misinformation is challenging, a few studies have

tried to quantify its impact. One analysis estimated that misinformation during the COVID-19
pandemic led to nearly 13,000 hospitalizations and 2,800 deaths, resulting in approximately $300
million in hospitalization costs in Canada.?® A 2021 report further estimated that misinformation
contributed to an estimated daily loss of $50 to $300 million, with even greater financial impacts
during the Delta variant surge.?’ These figures highlight just how damaging misinformation can
be during a public health crisis, not only in terms of health outcomes but also economic burden.
One of the key drivers behind this widespread impact is the rapid and large-scale dissemination

of misinformation through social media and other digital platforms.

1.4.2. Recent trends in the spread of misinformation
Social media has become a primary source of information for many,?® with

approximately 4.62 billion active users worldwide.?® This is particularly pronounced among
younger demographics, with 89% of college students reporting using social media as their
primary news source. 3° Unlike traditional news, these online platforms allow rapid, real-time
sharing of unverified content to massive audiences, particularly during times of crisis such as the
COVID-19 pandemic.!-31-3?

This digital landscape has enabled misinformation to spread at unprecedented speed and
scale.’? Studies have shown that false claims are more likely to be engaged with and shared than
factual content, making it harder for accurate information to keep up.** For example, a study
analyzing tweets containing the hashtag "#vaccine" found that anti-vaccine tweets were shared
4.13 times more often than neutral tweets.*> This resulted in a surge of misinformation online;
between March and April 2020 alone, Facebook labelled 90 million posts with misinformation
warnings.*® During the pandemic, Facebook and Instagram took action by removing 20 million
posts that contained health misinformation.?” Similarly, YouTube emerged as a significant
source of false information, with approximately 23% to 26% of its videos containing false or
misleading content related to COVID-19.38

Several features of social media contribute to this problem. Platforms incentivize users to
share content by offering social rewards such as likes and comments, which reinforces the desire
for social acceptance and affirmation.?** Unfortunately, this also encourages users to share

content without verifying its accuracy.’**° Algorithms further accelerate this spread by



promoting content based on popularity or similarity to previously seen content rather than
accuracy.’”* These dynamics help explain why 94% of social media users report seeing others
share misinformation, while 67% admit to sharing it themselves.*?

Despite platform-level interventions, these efforts have not kept pace with the scale and
speed of misinformation. For instance, Facebook recently ended its fact-checking programs,
signalling the difficulty of intervening or managing misleading content.** This indicates that the

misinformation issue persists unresolved and may potentially escalate.

1.5 Vaccine Misinformation and Hesitancy: Then and Now

Vaccine misinformation is not unique to the COVID-19 era. In fact, it has long been one
of the most persistent and harmful forms of health-related misinformation, fueling public
distrust, resistance, and even outbreaks of preventable diseases.3! This resistance dates back to
1796 when Edward Jenner’s groundbreaking development of the first smallpox vaccine was met
with immediate opposition. False claims circulated suggesting that a vaccine derived from
cowpox could cause facial deformities, lead individuals to take on bovine characteristics, or even
result in people growing horns.**

More than two centuries later, one of the most damaging examples of vaccine
misinformation emerged from Andrew Wakefield’s now-discredited article falsely linking the
measles, mumps, and rubella (MMR) vaccine to autism.* Although based on a single, deeply
flawed study, later retracted*®, this claim had a lasting impact on public perception. In November
2023, 25 years later, the percentage of people who believe vaccines cause autism has increased
from 10% to 16% since 2021.4 Many parents grew fearful of vaccinating their children,
contributing to a decline in MMR vaccination rates over the following two decades.*® This
decline has been associated with measles outbreaks in countries such as the UK, USA, and
Canada, where vaccine refusal has become more widespread.'#

The COVID-19 pandemic intensified longstanding challenges related to vaccine
misinformation, particularly by undermining public trust in the safety and efficacy of COVID-19
vaccines.>® This erosion of trust was often fueled by misinformation suggesting that the vaccines
were improperly tested, contained harmful or experimental ingredients, or were not considered
“true” vaccines, along with doubts about their ability to fully prevent infection.>'=>* Exposure to
these types of COVID-19 vaccine misinformation has been shown to reduce individuals’

willingness to get vaccinated significantly.>® Similar trends have been observed in Canada, where



misinformation contributed to vaccine hesitancy among an estimated 2.35 million people. 265

This is particularly concerning given that mortality rates are significantly higher among

unvaccinated individuals.>’

1.6 Drivers of Misinformation Spread and Acceptance

Misinformation often persists not only because of its content but also due to a range of
cognitive biases that shape how people process information. One such bias is the tendency to rely
on intuition or “gut feelings” when assessing the accuracy of a claim.’®> Studies show that
people who rely on intuitive thinking are more prone to believing misinformation, while those
who rely on analytical thinking are less susceptible.®®®! This tendency is reinforced by the

illusory truth effect, which is when repeated exposure to a false claim increases its perceived

58,62,63 58,64

accuracy. The effects can persist for months, even when corrective information is
available,’®% especially when misinformation is deeply entrenched or emotionally resonant.
Social and emotional factors further contribute to the persistence and acceptance of
misinformation. People tend to place greater trust in information that comes from in-group
members or sources they perceive as credible.’®%6-67 This perceived credibility often extends to
public figures and political elites, whose statements can strongly influence public beliefs.®*"° For
example, individuals who relied on conservative media and Trump briefings during the COVID-
19 pandemic were less likely to perceive the virus as a serious threat or believe in the
effectiveness of preventative measures, ultimately reducing their adherence to public health
guidelines.”! Similarly, a 2020 survey in France revealed that those at the political extremes, both
left and right, were more likely to believe COVID-19 was created in a laboratory.’”? In addition to
social alignment, emotional responses also play a role. Misinformation that evokes strong
emotional responses, such as fear, uncertainty, and confusion, is more likely to be believed and
shared without checking its authenticity.>”-’>-"* For instance, research on news article virality
found that emotional content, especially anger, anxiety, and awe, significantly increases the
likelihood of an article being shared.” Together, these social and emotional factors could

amplify the reach and impact of misinformation, especially in public health contexts such as

COVID-19.



1.7 Consequences of Health Misinformation during COVID-19

1.7.1 Belief in COVID-19 Misinformation
Misinformation during the COVID-19 pandemic significantly shaped public perceptions,

undermining trust in health authorities, institutions, and scientific evidence.*® Many individuals
believed in alternative explanations for the virus’s origin, including conspiracy theories
suggesting it was engineered by the Chinese government or used as a bioweapon by the United
States.”® Claims such as “5G causes the coronavirus” or that COVID-19 was part of a
government cover-up became widespread. 37777 These beliefs in COVID-19 misinformation led
to a growing distrust of health authorities and institutions, resulting in the rejection of official

information and public health guidance, pushing individuals to seek alternative narratives.>3°

1.7.2 Behaviours resulting from belief in COVID-19 misinformation
The dangers of misinformation are most evident when false beliefs translate into actions

that compromise both individual and public health. One of the most immediate physical harms
observed as a consequence of COVID-19 misinformation was the rise in self-medication with
unverified treatments. For example, hydroxychloroquine (HCQ) gained attention after President
Trump retweeted HCQ-related claims, despite the FDA’s warning against its use.®! This resulted
in a surge in the uptake of the drug, which rapidly increased between March and April 2020,3?
and, in one case, led to the death of a man in Arizona who ingested a chloroquine-containing
product.®? Similarly, false claims about ivermectin as a COVID-19 treatment led to a spike in
poison control calls and prompted joint warnings from Canadian health authorities.?® Dangerous
myths also circulated about supposed cures, including the consumption of saltwater, bleach, and
oregano oil.”® One particularly deadly claim that drinking alcohol could kill the virus led to over
800 deaths and 5876 hospitalizations due to methanol poisoning.3*

Belief in misinformation further disrupts social functioning by driving harmful collective
behaviour. During the COVID-19 pandemic, false rumours of a national lockdown sparked panic
buying across the U.S., contributing to food shortages and worsening food insecurity for
vulnerable populations.®> Misinformation also led to incidents of violence, including doxing,
armed protests at private residences, and acts of vandalism targeting healthcare professionals,
public health workers, and other frontline personnel.®® The false claims that “5G causes COVID-

19” led to 77 cell phone towers being set on fire. 37 Another example was the “Freedom Convoy”



protests in Canada against public health mandates, which resulted in major disruptions, including
blocked international border crossings and a 20-day occupation of Ottawa.?® These events
demonstrate how misinformation can escalate from individual belief to large-scale societal

unrest.

1.8 Current Methodologies to Counteract Misinformation
In response to the widespread harm caused by COVID-19 misinformation, researchers,

practitioners, and public health agencies across diverse fields, including psychology, computer
science, communication, and political science, have increasingly collaborated to understand and
develop strategies to counter its spread.!®37-%° This led to a significant increase in research on
misinformation interventions to mitigate the spread and impact of health misinformation.®!

One such widely used intervention is the detection of fake news and the use of warning
labels.> These interventions usually involve algorithmic or manual detection of false content,
followed by the use of visual warnings to indicate that the content contains false information.?3*
Studies suggest that although their overall effectiveness is limited, they can reduce users’
likelihood of sharing misinformation.®* Considering this, many media organizations such as
Facebook, Twitter, and YouTube have allocated resources to detect and put labels on COVID-19
misinformation.! For example, Facebook implemented machine learning algorithms to detect
COVID-19 misinformation, subsequently lowering the visibility of detected content in users’
news feeds.”? Other platforms also have taken action; for instance, Twitter provides credible
articles when users search for COVID-19-related topics, while Instagram redirects users to
reliable sources for accurate information.”?

Another strategy used is fact-checking and debunking strategies. These aim to correct
misinformation by providing accurate information after false claims have been circulated. 8939
Research shows that these interventions can be effective at reducing belief in misinformation.®’
During COVID-19, many initiatives were created, such as the #CoronaVirusFacts Alliance,
involving fact-checkers from over seventy countries working to identify and correct false
information.”®

Another mitigation strategy is prebunking, which aims to pre-emptively protect individuals
from false claims.’®* Prebunking, derived from inoculation theory, involves exposing

individuals to weakened forms of misinformation or common manipulation tactics in advance,



often paired with a forewarning and refutational content to build resistance against
misinformation. 389>

Lastly, media literacy campaigns have been identified as one of the effective ways to counter
misinformation.'® This method focuses on improving individuals’ ability to gauge online

content and discern fake news by themselves.!'%

1.9 Addressing Misinformation-Associated Health Behaviours (MAHB)

Despite the range of interventions focused on identifying, flagging, and removing
misinformation, such efforts largely treat misinformation as an informational problem. While
these approaches are important, many factors guide misinformation-related behaviours, including
vaccine uptake, that are shaped by broader factors beyond information accuracy alone, such as
social dynamics, group identity, accessibility, and personal attitudes. 192 As such, a more
comprehensive approach is required since information is rarely the sole determinant of
misinformation-related behaviour.'%?

We propose that misinformation becomes a significant threat to public health when it
translates into action, affecting Misinformation-Associated Health Behaviours (MAHB). For
example, false claims about vaccine safety are not dangerous solely because people believe
them. They are dangerous because they can lead individuals to delay or refuse vaccination,
putting both themselves and others at risk.>* Some factors that guide MAHBs include individual
variability in susceptibility to misinformation,®%!* whether the information aligns with pre-
existing beliefs,'?® the emotional tone and structure of the content,'**1% trust in the information
source!'%1%8 and the degree of deliberation on the content.'” We propose that incorporating
these factors in the misinformation space could yield more effective interventions, !01-102.110

This type of shift (i.e. belief-focused to behaviour-focused) is analogous to the evolution
in implementation science over the past two decades. Early knowledge translation models
framed change as a largely informational process: new research was disseminated, adopted, and
implemented through exposure to evidence.!!! However, implementation science has since

recognized the limits of this view, moving toward behaviour change frameworks that account for

the complexity of real-world decision-making and the contexts in which those decisions

unfold 103,112,113



1.10 Misinformation Models, Theories, and Frameworks (MTFs)
With the surge in misinformation, there has been a significant rise in the development of

Models, Theories, and Frameworks (MTFs) intended to describe, explain, and propose strategies
towards misinformation. However, it remains unclear how far the field has progressed—whether
this proliferation of frameworks is as extensive or useful as it appears, and whether they are
being practically applied. In particular, it is unknown whether these MTFs incorporate a
behavioural lens or consider MAHBs in a meaningful way. While academic literature continues
to generate new conceptual tools, it is not yet known whether these MTFs have been practically
applied by those developing anti-misinformation initiatives or whether they reflect the insights
and constraints of real-world intervention design.

This research seeks to explore our current position in the development and application of
misinformation MTFs and to assess their practical relevance. Ultimately, this work can inform
future research in the creation of an appraisal tool to identify, evaluate, and apply suitable

frameworks in real-world settings.
1.11  Guiding Paradigm

This thesis is grounded in a critical realist paradigm, which combines a realist ontology
with a constructivist epistemology.!!>16 Critical realism holds that while a reality exists
independently of our perceptions, our understanding of that reality is mediated by interpretation,
context and positionality. 13116 Realist ontology assumes “truth” exists while recognizing it may
never be fully understood.!'!'>!'¢ Constructivist epistemology acknowledges that knowledge is co-
constructed through interactions between the researcher and participants. Interviews and
thematic analysis are used to capture participants’ lived experiences and interpret deeper enablers
and barriers about the initiative’s developments and outcomes. Therefore, acknowledging my
positionality as a researcher is central to this approach. I am a Turkish-Canadian female with a
background in Bachelor’s of Translational and Molecular Medicine, and my current position is
as a Master’s student in Epidemiology at the Ottawa Hospital Research Institute. I have also
approached this study motivated by a desire to address the harms of health misinformation.
Considering my background, I have been intentional with the data collected, trying to make sure
I am not picking those that align with my past experiences, but rather conveying the experiences

reflected by the data.



Critical realism is well-suited to this thesis because it allows for an exploration of both the
observable practices and the underlying mechanisms that shape how misinformation
interventions are designed and implemented. Given the complex, context-dependent nature of
public health initiatives, especially those addressing misinformation, critical realism supports a
nuanced analysis that goes beyond describing what happened to interrogating why it happened,
how structural and contextual factors shaped it, and for whom it worked. This paradigm aligns
with the thesis’s aim to understand not just individual experiences but also the deeper causal

forces influencing the use of behavioural frameworks in real-world settings.

1.12  Objectives

The overall objective of this project is to assess the quality and nature of existing
misinformation MTFs and to explore how these MTFs informed the development of
misinformation interventions, using the Sickle Cell Awareness Group of Ontario (SCAGO) as a
real-world example. By comparing these aspects, we aim to evaluate the integration of

misinformation MTFs into practical applications and provide insights for future developments.

To achieve this, we have set two specific objectives: 1) conduct a scoping review using
Wang et al.’s approach to categorize and assess misinformation MTFs, and 2) conduct theory-
guided interviews with SCAGO to understand the development of real-world misinformation

interventions and identify whether any misinformation MTFs are used.

This study seeks to bridge the gap between theoretical models and practical interventions by
systematically categorizing and appraising misinformation MTFs and evaluating their

application in real-world settings.

1.13 Category and Format of Thesis
This thesis involves a secondary analysis of existing literature through a scoping review

and primary qualitative data collection through interviews. It is written in accordance with the
guidelines set by the School of Epidemiology and Public Health. The thesis consists of four
chapters. Chapter 1 provides a comprehensive literature review, detailing key concepts related to
misinformation and MTFs, along with establishing the rationale and objectives of the study.
Chapter 2 is a standalone manuscript that presents a scoping review of misinformation MTFs

targeting MAHBs, alongside a structured appraisal of their purpose, usability, implementability

10



and testability. Chapter 3 is a standalone manuscript based on interviews with SCAGO,
examining the development and implementation of misinformation countermeasures within a
real-world public health context. Chapter 4 presents the discussion, synthesizing key findings,

highlighting their implications for research and practice, and identifying avenues for future

inquiry.
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Abstract

Introduction: Since the COVID-19 pandemic, there has been a surge in health misinformation,
leading to an increase in proposed models, theories, and frameworks (MTFs) designed to explain,
describe, or help counter misinformation. However, the abundance of MTFs makes it challenging
to discern which ones to consider under specific circumstances and comprehend their utility,

purpose, and characteristics.

Methods and Analysis: We conducted a scoping review using a structured framework based on
Wang et al.’s categorization of MTF characteristics, usability, implementability, and testability.
A comprehensive database search was developed in collaboration with a professional librarian
and included databases such as Medline, APA PsycINFO, PubMed, Scopus, and ProQuest. The
literature was limited to peer-reviewed English articles. Screening and data extraction were
completed using a double-screening and double-charting process. Data extraction was facilitated

using Microsoft Excel, and analysis was conducted through consensus.

Results: A total of 118 studies and 121 MTFs were included. Most MTFs were labelled as
models or frameworks, with only one self-classified as a theory. Only one evaluation framework
was identified. While most MTFs were well-described, only a few provided detailed guidance on
application, addressed implementation contexts, or included testable hypotheses. Over half did

not specify a target audience, and empirical testing was limited.

Significance: By synthesizing the literature on existing misinformation MTFs, this study
summarizes their range and utility, contributing to the establishment of a theoretical foundation
for developing more effective strategies to counter healthcare misinformation.

Registration: N/A

Keywords: framework, health services research, implementation science, misinformation,

quality
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2.1 Introduction

Health misinformation has existed for centuries but intensified during the COVID-19 pandemic,
as widespread uncertainty and anxiety fueled its rapid dissemination.!~> Due to this
unprecedented spread, and the potential harm it could cause during a public health emergency,
the threat of misinformation was recognized by the World Health Organization when it declared
an “infodemic”, defined as an overabundance of false or misleading information during a disease
outbreak.* This surge of misinformation, which can include myths, conspiracy theories, and low-
quality and often harmful health-related information, complicates informed decision-making,
interferes with public health initiatives, fosters mistrust in healthcare professionals and

institutions, and produces counter-productive health behaviours, i.e. misinformation-associated

health behaviours (MAHBs).*”

In response to the rise in misinformation, researchers and public health agencies have aimed to
understand and describe it through the development of models, theories, and frameworks
(MTF).'%!! Models are simplified representations of particular aspects or phenomena, developed
to improve understanding and analysis. !! Theories offer more comprehensive descriptions,
providing analytical principles or statements that organize observations and interpretations of the
world. They show the relationships between constructs and are typically testable through
empirical investigation. '! Frameworks seek to outline a full range of relevant factors, structuring
approaches to complex problems or organizing information, but do not show the relationships
between concepts.!! MTFs can be valuable for identifying and describing the key features of
misinformation, as well as informing the design and optimization of interventions in complex
healthcare settings.!> However, as MTFs vary in purpose, complexity, and intended targets, it can
be challenging to determine which MTF might be appropriate for which circumstances, and how
intervention developers can best use this knowledge to target MAHB.'? Especially after COVID-

13-17

19, due to the rapid development of misinformation MTFs, it can be challenging for

intervention developers to find appropriate MTFs to guide their implementation process.'?
There are practical tools that exist within implementation science literature to facilitate the use of

MTFs.!%18 For example, Nilsen et al. proposed a taxonomy of five categories used in

implementation science to characterize the MTFs, helping to organize and bring clarity to the
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vast number of existing MTFs.!! Birken et al. later introduced the Implementation Theory
Comparison and Selection Tool (T-CaST) to support the systematic selection of suitable MTFs
for guiding the implementation efforts. T-CaST evaluates MTFs based on applicability, usability,
testability and accessibility criteria.'® Building on this work, Wang et al. developed an expanded
appraisal tool by adapting elements from both Nilsen’s taxonomy and Birken’s T-CaST
framework. The tool appraises the existing implementation science MTFs based on their
usability, applicability and testability, similar to Birken’s tool, while also evaluating their

purpose and characteristics, drawing partially from Nilsen’s work. %1118

While all of this work was carried out in the context of implementation science MTFs, the
assessment of purpose, characteristics, usability, applicability and testability may also be useful
to catalogue the range of misinformation MTFs. This study applies Wang et al.’s implementation
science appraisal criteria to the misinformation context, to systematically categorize and evaluate
existing misinformation MTFs. The objectives include (1) to improve understanding of the
relative contributions of different misinformation MTFs, (2) to provide an understanding of their
strengths and limitations, and (3) to provide a theoretical foundation for future misinformation
MTF developments. Overall, this scoping review contributes to the growing body of
misinformation literature by offering a structured and theory-informed approach to selecting and
applying misinformation MTFs, ultimately supporting the development of more effective

interventions to address misinformation and its associated health behaviours.
2.2 Methods

2.2.1 Protocol and Registration

We conducted a scoping review to describe and appraise misinformation MTFs using a modified
and expanded version of Wang’s appraisal tool. The protocol was registered with the Open

Science Framework (OSF) on October 28, 2024 (https://osf.io/85cep), and was developed in

accordance with the guidelines outlined by Wickstrom et al. and the Preferred Reporting Items
for Systematic Review and Meta-Analysis Protocols (PRISMA-P).!*2° This review was
conducted following the JBI Methodological Guidelines 2! and Preferred Reporting Items for
Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR)
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guidelines for reporting.?? The completed PRISMA-Scr checklist, including all key reporting

items, is provided in Appendix A.
2.2.2 Search Strategy and Information Sources

This review aimed to identify articles proposing MTFs relevant to misinformation or strategies
for countering it. Specifically, we focused on studies that extended beyond defining
misinformation or detecting false content, and instead offered conceptual insights into how
misinformation influences behaviour or how certain strategies affect MAHB. Studies were not
excluded based on contextual factors such as geographic region, sex, or other demographic

characteristics.

In collaboration with a library specialist, the study team developed the preliminary search
strategy following the Peer Review of Electronic Search Strategy (PRESS) guidance.?® 15 target
articles were provided to the librarian to help inform the search strategy and to ensure
comprehensiveness (Appendix B). While these target articles were initially identified to inform
the search strategy, 7 papers were not captured in the final results due to the refinements in the

eligibility criteria during the screening process.

The final search strategy involved the following databases: Medline, APA PsycINFO, PubMed,
Scopus, and ProQuest (Appendix C). It included both thesis and peer-reviewed government
documents, with the search encompassing all publications available from each journal’s earliest
issue (ranging from 1806 to 1946) up to February 26, 2024. In addition, the bibliographies of key

articles were hand searched to identify any additional articles that met the inclusion criteria.

2.2.3. Study Records

2.2.3.1 Data Management

Results from the search strategy were imported into the reference manager Zotero for duplicate

removal, and the de-duplicated records were then imported into Covidence for screening.
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2.2.3.2 Abstract Screening

Two reviewers (JCB and ZC) independently screened titles and abstracts using Covidence. An
initial piloting exercise was conducted with 100 records, followed by a second round of piloting
with 500 articles. Once consistency was established, reviewers continued screening
independently, meeting periodically to resolve conflicts through consensus. A third reviewer was
consulted when consensus could not be reached. Records without abstracts did not proceed to

full-text screening.
Abstracts were included if they:

1. were written in English;
2. described at least one MTF related to some aspect of misinformation;

3. provided the primary and/or most complete description of the MTF.
Abstracts were excluded if they met one of the following criteria:

1. not peer-reviewed,

2. focused solely on detecting misinformation (e.g. developing Al models to identify and/or
discern fake news from real news);

3. primarily reviewed demographics of the misinformation literature (e.g. country of
publication, definitions of misinformation);

4. conference abstracts;

5. study protocols.
2.2.3.3. Full-Text Screening

Full texts were independently screened by two reviewers (TM and ZC), with reasons for
exclusion recorded. Disagreements were discussed and resolved after every 30 articles;

unresolved cases were referred to a third reviewer (JCB).
The full-text articles were excluded if they met one of the following criteria:

1. The MTF’s primary focus was not misinformation;

2. A major focus of the manuscript was not to describe the MTF in detail;
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The study was primarily an empirical study rather than a detailed discussion of MTF;
The MTF was primarily specific to the “misinformation effect”;

The MTF was limited to regulatory, governance, analytical or ethical frameworks;

A

The “framework” presented was described as a future research plan alone or an author’s
opinion piece;
7. The description of the MTF did not have a picture or a clearly labelled set of

components.
2.2.3.4. Data Extraction

A data extraction form was created using Microsoft Excel (Appendix D). The form was piloted,
and some extraction items were revised as the original items in the protocol did not fully capture
the constructs relevant to our study objectives. ZC served as the primary extractor, with
secondary coders (TM, NH, CT) assigned to a specific set of articles. Reviewers analyzed five
full-text pilot articles, discussed the results, and adjusted the data extraction guide. Once coding
began, reviewers met for consensus every three to five articles; only unresolved discrepancies

were referred to another reviewer (TM or NH or CT).
Extraction domains were as follows:

1. Study details (study ID, year published, author name);
2. Purpose and Characteristics: Stated aim of the MTF; classification type adapted from

Nilsen including determinant frameworks (seeks to list a full range of factors), evaluation
framework (outlines how to assess success or outcomes), classic theories (theories from
other fields applied to misinformation), misinformation theories (developed or adapted
within the misinformation field) and process models (describe mechanisms by which
misinformation could be more or less successful)'®!!; level of analysis (descriptive,

diagnostic, predictive, prescriptive)!'%?4;

and focus (primarily describes misinformation,
counter-strategies, or both). We chose not to adapt the Nilsen’s “theory level” (grand
theory, mid-range theory and program theory) or the “theoretical underpinning”

categorizations, as piloting showed limited variation across misinformation MTFs.

29



3. Usability: Assessed based on five criteria!®!'® —level of detail, presence of a figure/table,
guidance for application, inclusion of misinformation-reduction strategies, and clear
articulation of relationships between constructs.

4. Implementability: This domain, adapted from the T-CaST framework, included several

criteria relevant to real-world application. Context referred to description of the settings
in which the MTF could be applied or the contextual factors it addressed. Outcomes and
metrics captured whether the MTF included measures to assess the success of a
misinformation intervention. Supplemental tools referred to any additional resources,
instruments, or toolkits accompanying the MTF to support its implementation. Fidelity
evaluated whether the MTF addressed the consistency of delivery as intended, while
adaptation assessed its flexibility for tailoring across populations or settings.
Sustainability considered whether the MTF discussed long-term viability, including
continuity, capacity-building, or enduring impact. Level of change referred to the scale at
which the MTF aimed to intervene (e.g., individual, community, organizational, or
policy). Generalizability examined the potential for application across different
disciplines, contexts, or populations. Finally, intervention delivery assessed whether the
MTF specified how implementation should occur, such as through education, policy

change, or guidelines.!®!®

The “strategy” construct from the original tool was removed due to overlap with the
previously assessed “reducing the effects of misinformation” item. Additionally, the
original “proposed measured metrics” item was incorporated under “outcomes and
metrics.”

5. Testability: Evaluated based on whether the MTF proposed a testable hypothesis, cited

supporting evidence, and had been empirically tested in the literature.!%!3

2.2.4. Data Synthesis and Analysis

The study selection process is presented through the PRISMA flow chart (Figure 1). Findings
are summarized in a table of study characteristics (Table 1), as well as the frequency counts of
each extraction category (characteristics, usability, implementability and applicability) are

reported in this article (Table 2, Table 3, Table 4, Table 5). The findings are described in a
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narrative form, summarizing the extracted data, key concepts, and recommendations to address

the knowledge gap.

2.3 Results

2.3.1. Study Selection

Figure 1 outlines the screening process at both abstract and full-text stages. Of the 4,714 studies
identified through the search strategy, along with nine additional articles found through
snowballing, 118 articles provided a total of 121 misinformation MTFs. The complete list of
included studies can be found in Appendix E. A comprehensive list of articles excluded during

full-text screening, along with reasons for exclusion, is provided in Appendix F.

Studies identified through database searching Additional articles identified from other sources
(n=4714) (n=9)

-
2
-]
]
o
&
S
€
@
=

Duplicates removed (n = 13)

Abstracts screened (n = 4710) ——>| Abstracts excluded (n = 4487)

v

Full-text articles assessed for eligibility (n =223) > studies excluded (n=104)

regulatory framework (n = 1)

analytical framework (n = 21)

Detection of fake news (n =9)

a future research plan (n = 5)

Full-text not available (n = 9)

primarily an empirical study (n = 15)

Tries to define misinformation (n=1)

Does NOT describe the MTF in detail (n = 11)

Not primarily focused on misinformation (n = 10)

primarily specific to “misinformation effect” (n = 2)

does NOT have a picture, or a clearly identifiable set
of components (n = 21)

Screening

y

Studies included in review (n = 118)

Figure 1. PRISMA Flow Diagram of Misinformation MTF Selection.
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2.3.2. Study Characteristics

Table 1 presents the characteristics of the included misinformation MTFs (n=121). A significant
portion of these were published between 2020 and 2024 (90.9%), with only 9.1% published from
2013 to 2019. Regarding the formats reported by the authors, frameworks were the most
commonly identified type of MTF (64.5%), followed by models (47.9%). Only one study
labelled itself as a theory (0.8%), and 3.3% were classified as unclear. This categorization was
not mutually exclusive. The stated purposes of the misinformation MTFs varied widely,
categorized into eight distinct purposes. The most common purpose (37.2%) was to describe
factors related to negative misinformation behaviours (e.g. spreading, creating misinformation).
This was followed by MTFs proposing strategies for correcting or countering misinformation
(33.9%) and describing factors influencing belief in misinformation (24.0%). Other stated
purposes included addressing the social consequences of misinformation (13.2%), susceptibility
to misinformation (6.6%), positive misinformation behaviours (e.g. not engaging or reporting
misinformation) (6.6%), or constructs only indirectly related to misinformation (5.8%). One

study (0.8%) included factors related to behaviour with unclear directionality.

The study areas and contexts were also diverse. Social media emerged as the most common
focus (24.8%), followed by COVID-19 (11.6%), politics (6.6%), and library and information
science (5.8%). Other topics included online news and communication (5.0%), public health
(4.1%), public service media (3.3%), public health emergencies (2.5%), and brands and

consumers (2.5%). 28.9% of the studies examined other contexts.

In terms of the design of these misinformation MTFs, quantitative empirical studies comprised
the largest share (33.1%), followed by descriptive accounts of the MTF (27.3%) and qualitative
empirical studies (11.6%). Reviews comprised 24.0% of the sample, including 6.9% scoping
reviews, 6.9% narrative reviews and 34.5% systematic reviews within this subset. Mixed

methods studies accounted for 7.4% and a small subset (2.5%) was classified as “other.”

Table 2 summarizes how misinformation MTFs were characterized according to the framework
of Nilsen and Delen et al.!’-** The most common categorization was “Misinformation Theories,”

which appeared in 54.5% of studies, followed by “Determinant Frameworks” (36.4%) and
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“Process Models” (19.0%). Fewer MTFs were classified as “Classic Theories” (15.7%) or
“Evaluation Frameworks” (0.8%). These categories were not mutually exclusive, as the
definitions amongst MTFs can overlap.'! Therefore, many MTFs were assigned to multiple
Nilsen categories where relevant. In terms of overall focus, the majority of MTFs (62.0%)
concentrated on describing misinformation itself, while a smaller portion (15.7%) focused on
countering strategies. A combined focus on both was observed in 22.3% of cases. Regarding the
primary role of the MTF, most were categorized as descriptive (46.3%), outlining features or
characteristics of misinformation or its correction. Predictive models were also common
(30.6%), followed by diagnostic (17.4%) and prescriptive (5.8%) roles. Secondary roles were
assigned only when applicable. Overall, diagnostic (40.0%) and descriptive (36.0%) roles were
most common as secondary roles, while prescriptive (20.0%) and predictive (4.0%) roles were
less frequently observed. Percentages for the secondary role of the MTF were calculated out of

the total number of coded secondary roles (n=25).
2.3.3. Usability of Misinformation MTFs

Table 3 summarizes the usability characteristics of the misinformation MTFs included in this
review. Most MTFs (83.5%) were described in detail, while 15.7% were only partially described,
and a small minority (0.8%) referenced the MTF without further elaboration. Just over half of the
MTFs (51.2%) explicitly discussed all relationships between constructs, while 22.3% discussed
relationships only partially, and 26.4% did not describe any relationships. Visual representation
of the MTF was common: 81.0% included a full diagram or table, whereas 9.1% included only a
partial visual (e.g., missing constructs or omitted relational details), and 9.9% did not include a
diagram or table at all. About one-third of the MTFs (38.0%) explicitly addressed how their
MTF could be used to reduce the effects of misinformation. Over half (54.5%) of the
misinformation MTFs offered no guidance on how to apply or design an intervention proposed in
the MTF. One-third (33.9%) provided only limited or general guidance (e.g., brief mentions),
while 11.6% provided detailed guidance for applying the MTF for the purposes described in the

paper.
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2.3.4. Implementability of Misinformation MTFs

Table 4 summarizes the implementability characteristics of the misinformation MTFs included
in this review. The majority of MTFs did not address contextual factors (44.6%), while 36.4%
mentioned context without elaboration, and only 19.0% discussed context in detail. Outcome or
success metrics were discussed in 43.0% of studies, while adaptation or tailoring of the
intervention to different recipients was addressed in just 1.7% of cases. Notably, no MTFs
explicitly addressed fidelity. Sustainability considerations were absent in nearly all studies
(97.5%), with only a small number offering minimal (1.7%) or detailed (0.8%) discussion. In
terms of practical support, most MTFs did not provide tools for use (89.3%), with only 6.6%
citing tools and 4.1% offering tools directly.

Regarding the level the MTF aimed to change, an individual-level application was most common
(50.4%), followed by addressing multiple levels (45.5%). Interpersonal, Community,
organizational, and policy levels were mostly seen within multiple levels and rarely represented
solely by themselves. While 46.3% of MTFs offered a limited discussion of the implementation
setting, fewer (24.8%) provided a detailed description, and 28.9% did not mention it at all.

When assessing the target audience, most of the misinformation MTFs (64.5%) did not specify
any target audience. Of those mentioned, the most frequently cited were researchers (10.7%) and
policymakers (10.7%), followed by healthcare and public health authorities (8.3%), and
government professionals (5.0%). Other audiences included librarians and information science
professionals (4.1%), communication professionals (4.1%), and members of the public (3.3%).
Additional groups, such as social media platform stakeholders and marketing professionals, were

each mentioned by 2.5% of MTFs.

Only a small subset of MTFs discussed generalizability to other disciplines in detail (9.1%),
while 39.7% mentioned it briefly, and 51.2% made no mention at all. Similarly, the intended use
of the MTF was clearly explained in just 9.1% of studies, with 26.4% offering some mention and
64.5% not discussing it altogether.

Among the studies that did state an intended use (n = 84), media literacy education was the most

commonly proposed delivery mechanism, reported in 32.1% of cases. This included
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interventions aimed at improving public skills in identifying and responding to misinformation,
such as school-based curricula or public awareness training programs. Policy and legislation
changes were the second most cited mechanism (21.4%), referring to efforts such as regulatory
reforms, government mandates, or platform accountability policies aimed at curbing
misinformation. Public campaigns were also common (17.9%) and included mass
communication efforts to raise awareness or shift behaviours related to misinformation. A
smaller proportion (7.1%) mentioned disseminating the findings of the MTF through media
platforms. Guidelines (6.0%) were proposed in the form of structured recommendations for
practitioners, organizations, or governments to address misinformation. Other mechanisms
included community engagement and outreach (3.6%); label and warning signs (2.4%), such as
visual indicators added to misinformation content; and Al tools (2.4%) for responding and
controlling the spread of misinformation. A small portion (7.1%) of studies proposed other

delivery mechanisms.

2.3.5. Testability of Misinformation MTFs

Table S summarizes the testability characteristics of the misinformation MTFs. Overall, only
32.2% of MTFs proposed at least one explicit hypothesis. However, this was anticipated, as
theories are more commonly tested, whereas purely descriptive studies typically do not prioritize
testability as a central objective. As anticipated, only 2.4% of purely descriptive MTFs featured a
testable hypothesis, while 41% of Misinformation and/or Classic Theories presented one.
Despite limited hypothesis generation, most MTFs (62.8%) provided detailed evidence to
support their proposed mechanisms. A smaller proportion offered only partial evidence (19.8%)

or no evidence at all (17.4%).

In terms of empirical support, half of the MTFs (50.4%) made no mention of testing or
validation. In contrast, 38.0% explicitly conducted tests on the MTF, whereas 11.6% mentioned
empirical support without performing formal testing themselves. Among the 60 MTFs that either
mentioned or tested empirical support, 76.7% were tested within the paper itself, 21.7% had not

been tested, and 1.7% were empirically supported through prior literature.
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2.4 Discussion

This scoping review examined 118 studies that proposed or used 121 misinformation models,
theories, or frameworks (MTFs). These MTFs were applied across a diverse range of disciplines,
both within and beyond health, and varied in their purpose, level of specificity, and underlying
development processes. Our goal was to characterize these misinformation-related MTFs in
terms of features considered core to scientific MTFs, such as usability, implementability, and

testability.

We note that although 43.1% of studies could be considered to be Misinformation Theories and
12.4% as Classic Theories, only one MTF was labelled a theory by its authors. This could
suggest that many authors may be building theoretical explanations without explicitly calling
them theories. In some cases, a model or framework might include relationships between
variables or causal pathways — features usually found in theories — but the terminology used
might differ across fields. It’s also possible that some authors prefer to use terms like
“framework” or “model” to make their work sound more practical or easier to apply. It is also
important to note that because the definitions of models, theories, and frameworks can overlap,
we have classified some MTFs into multiple categories when necessary. Therefore, there may be
frameworks or models classified as misinformation theories if they partially fit the description

but do not primarily demonstrate relationships between variables.

Our analysis showed very limited use of Evaluation Frameworks within the misinformation field.
Only one MTF was categorized as such, defined here as a framework that outlines how the
effectiveness or success of misinformation interventions can be measured. This could reflect a
gap in the literature — many MTFs aim to suggest ways to reduce misinformation, while very
few are designed to help evaluate the success of interventions. A well-developed evaluation
framework might help guide what outcomes to look for when testing a misinformation
intervention. For example, relevant outcomes could include changes in belief accuracy, reduced
sharing of false information, improved trust in credible sources, or even changes in health
behaviours such as vaccine uptake. Existing implementation science frameworks like RE-AIM

may be helpful here, but it is unclear how often they are used in misinformation research.
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Usability is a common barrier when applying MTFs. It can be difficult to interpret or implement
them when they are overly abstract, poorly described, or lack practical guidance. One key
element that enhances usability is the inclusion of clear visual representations, such as diagrams
or tables, which help convey the framework’s core concepts in an accessible and structured
manner. In our analysis, most MTFs were well described and included a visual component,
suggesting a positive starting point for usability. In addition to visual aids, the majority also
provided detailed descriptions of the framework, which further supports understanding of its
usability. However, there were also areas for improvement. While about half of the MTFs
explained the relationships between key concepts, many did so only partially or not at all. This
may reflect the nature of certain MTF types, such as models or frameworks, where detailing
conceptual relationships is not always the primary aim, unlike in theory-driven approaches.
Additionally, only a small number offered detailed guidance on how to use the MTF, with over
half providing no guidance. Our analysis highlights several opportunities to improve MTF
usability—particularly through clearer articulation of how MTFs are intended to be used and by
whom. Providing practical guidance and specifying target users could enhance the uptake,

relevance, and real-world impact of these MTFs.

A strong example of a misinformation MTF with high usability is Van Bavel et al.’s Model of
(Mis)Information Belief. 2° The model clearly explains how exposure to misinformation
influences belief and sharing, supported by full figures that illustrate the components, pathways,
and moderating factors. Each relationship is described in detail, along with the influence of
psychological risk factors such as partisan bias, polarization, political ideology, cognitive style,
memory, morality, and emotion. The paper also offers clear guidance on how the model can be
applied, including suggested solutions like fact-checking, fake news inoculation or
“prebunking,” eliminating creators of misinformation, and restructuring incentives that promote
fake news. By integrating a clear visual, detailed explanations of each construct and their
relationships, and explicit recommendations for application, this model demonstrates how

usability features can improve the practical relevance of misinformation MTFs.

Implementability refers to how easily an MTF can be applied in real-world settings, including
whether it can be adapted, sustained, and effectively used across different contexts. It is a critical

aspect of ensuring that MTFs move beyond conceptual development to practical application. In
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our analysis, implementability was often limited. Most studies did not describe the settings in
which the framework might be applied, how it could be tailored to different populations, or
whether it would be sustainable over time. None of the MTFs addressed fidelity, whether the
intervention, once implemented, would continue to align with the framework’s original design
and intent. While one might expect studies explicitly aimed at real-world application to perform
better, there was no notable difference in ratings on implementability items between these and
purely descriptive studies, highlighting the importance of considering implementability as a
criterion for all MTFs, regardless of their intended purpose. These features are important in
implementation science, but they may be underreported in the misinformation field or not yet

fully developed in existing MTFs.

Most of the misinformation MTFs targeted multiple levels of change (e.g., individual and
community levels), which is essential given that misinformation operates across personal, social,
and systemic domains. Addressing these different levels increases the likelihood that
interventions will be comprehensive and contextually effective. However, half of these MTFs
primarily focused on the individual level of change. This may reflect the influence of
psychological or communication-based disciplines in misinformation research, where individual
cognition and behaviour are central. While individual-level interventions are undoubtedly
important, expanding the focus to include organizational and societal-level influences could help
account for the broader systems and structures that shape misinformation exposure and response.
Additionally, most MTFs did not clearly specify the target audience. When audiences were
mentioned, they typically consisted of researchers or policymakers. There was less focus on
other groups, such as health professionals, media workers, or members of the public. This
limitation could hinder the usefulness of the MTFs for designing practical interventions and

highlights the need for future efforts to explicitly consider the intended users of the MTF.

A relatively strong example of implementability is Agarwal et al.’s Disinformation Behaviour
Framework and Model.?® This framework (and/or model) aims to explain how misinformation is
created, shared, and mitigated while also listing effective interventions to counter its spread.
While it does not address all implementability items, it serves as a valuable reference for
demonstrating implementability in practice. The authors provide a detailed discussion of the

specific context in which the MTF should be applied, particularly in the field of library and
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information science, while incorporating contextual factors within the model (or framework) that
may influence its effectiveness. They explicitly identify their target audience as practitioners and
researchers in the field of library and information science and target the individual level of
change. They also suggest relevant delivery mechanisms for interventions, such as policy and
legislative changes, as well as guidelines. Although its discussion of generalizability to other
settings is limited, this example illustrates how contextual specificity, clear mention of the target

audience, and delivery mechanisms can enhance the implementability of a misinformation MTF.

Testability refers to the extent to which a misinformation MTF can generate hypotheses that are
empirically examined. It is a key feature of scientific utility, as testable MTFs allow researchers
to assess whether the proposed mechanisms or pathways hold true in real-world settings. Without
testability, it becomes difficult to develop evidence-based strategies to counter misinformation.
In our analysis, only one-third of MTFs proposed a clear hypothesis. Although this is common
for descriptive MTFs, where empirical testing isn't usually the main focus, it restricts the
incorporation of evidence-based strategies for understanding and combating misinformation. As
anticipated, MTFs classified as theories according to Nilsen’s categorization showed somewhat
improved testability, probably because theories are generally designed to suggest and evaluate
specific relationships among constructs. About 38% of MTFs were tested in some way, and most
of those were tested within the same paper. Very few were tested across multiple studies,

suggesting that there is not yet a strong tradition of validating misinformation MTFs over time.

A good example of testability is Adam-Troian et al.’s Socio-Functional Model of Conspiracy
Beliefs, which aims to explain how precarity drives mistrust and fuels belief in conspiracy
theories. 2’ The model clearly outlines proposed hypotheses linking these constructs (e.g. “we
hypothesized that precarity should be positively linked to conspiracy beliefs (H1)”),?” provides
evidence to support relationships between constructs from prior research and empirically tests
the model using quantitative analyses. By proposing testable predictions and providing empirical

evaluation, this model strengthens the validity, applicability, and utility of misinformation MTFs.

Taken together, these findings show that misinformation MTFs often describe concepts and
goals well but less often provide tools, outcomes, or evaluation strategies that would support

implementation or testing. The field may benefit from future work that focuses not just on what
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misinformation is or how it spreads but also on how interventions can be designed, applied, and

evaluated consistently.

2.5 Limitations of Study

This scoping review had several limitations that should be considered when interpreting its
findings. First, although we aimed to include MTFs from both health and non-health fields, our
search may not have captured the full range of relevant studies outside the health domain. For
example, we identified at least one key target article that was not retrieved through our initial
database search. Since our SCOPUS search strategy was limited to title and abstract fields, it is
possible that studies that described relevant misinformation MTFs only within the full text were
missed. This may also be attributable to the exclusion of articles that did not have an abstract.
Additionally, the keywords used in our search strategy were anchored around terms like "model,"
"theory," and "framework," which may have excluded papers that used alternative terminology
or implicitly proposed conceptual structures without formally labelling them. Misinformation is
also a broad and interdisciplinary topic. While we selected relevant databases for the purposes of
this scoping review, relevant MTFs may have been published in other databases not included in
our search. Although we attempted to mitigate this limitation through reference list screening
(i.e., snowballing) and targeted inclusion of known MTFs, it remains possible that our review did
not comprehensively capture all relevant literature, particularly in fields outside of health and

communication sciences.

Second, while our classification and coding strategy was carefully piloted and applied
consistently, it required subjective interpretation in some cases. MTFs often did not present their
constructs or intended purposes in a standardized way, which made certain coding decisions less
straightforward. One challenge involved coding the extent to which MTFs described
relationships between constructs, which we categorized as “detailed,” “partial,” or “none.” In
several cases, the descriptions did not clearly fit any one category—for example, a framework
might include some explanation of relationships, but not to the level typically considered
“detailed,” while still exceeding what we had previously coded as “partial.” In these instances,

coders had to rely on their best judgment, guided by piloted examples and comparison to
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previously coded studies. Although we addressed this through the use of a coding guide,

variability in how MTFs are reported introduces interpretive ambiguity.

Finally, our evaluation of MTF features (usability, implementability, and testability) was based
on the publication that provided the most comprehensive description of each MTF. It is possible
that some MTFs might have been coded differently if certain elements (e.g., tools, application
guidance, or empirical testing) were assumed to be self-evident (and not made explicit for
coding) or detailed in other publications not included in our review. Therefore, we cannot
determine whether gaps in coding reflect limitations in how the MTFs were reported or
fundamental gaps in the MTFs themselves. Future work could address these limitations by
expanding the search strategy to include full-text screening and incorporating a broader range of

databases.

2.6 Conclusion

This scoping review examined how misinformation models, theories, and frameworks could be
described in terms of key characteristics, including usability, implementability, and testability.
Our findings suggest that while many MTFs are well-articulated and visually represented, few
offer clear guidance for application, consider implementation contexts, or have undergone
empirical validation. Misinformation MTFs are often descriptive and focused at the individual
level, with limited attention to social or systems factors. Additionally, most do not address how
the framework could support sustained use over time or link clearly to intended intervention
outcomes. We also identified inconsistencies in how MTFs are labelled and described, as well as

a notable absence of evaluation frameworks tailored to misinformation interventions.

This review provides an important first step in mapping the current landscape of misinformation
MTFs. As misinformation continues to influence health, politics, and public trust, there is a
growing need for conceptual tools that not only describe the problem but also guide practical,
scalable, and evidence-based solutions. Future work should aim to refine how MTFs are labelled
and evaluated, expand them to incorporate higher levels of change (i.e. community,
organizational, policy) and engage developers to design MTFs that are both theoretically sound

and operationally useful.
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Table 1. Study details of misinformation MTFs in the scoping review.

Characteristics Number (%) of MTFs
(n=121)
Type of MTF
Framework 78 (64.5)!
Model 58 (47.9)
Theory 1(0.8)
Unclear 4(3.3)
Year of Publication
2013-2019 11(9.1)
2020-2024 110 (90.9)
Stated purpose of the MTF
Describes factors related to negative misinformation 45 (37.2)
behaviour
Describes strategies for correction of and/or countering 41 (33.9)
misinformation
Describes factors related to belief in misinformation 29 (24.0)
Describes social consequences of misinformation 16 (13.2)
Describes factors related to positive misinformation 8 (6.6)
behaviour
Describes factors related to susceptibility of 8 (6.6)
misinformation
Describes construct(s) that are indirectly related to 7 (5.8)
misinformation
Describes factors related to behavior (unclear sign of 1 (0.8)
direction)
Topic Area/Setting
Social media 30 (24.8)
COVID-19 14 (11.6)
Politics 8 (6.6)
Library and Information Science 7 (5.8)
Online News and Communication 6 (5.0)
Public Health 5@4.1)
Public Service Media 4(3.3)
Public Health Emergencies 3(2.5)
Brands and Consumers 3(2.95)
Other 22 (18.2)
No Topic Area Discussed 35 (28.9)
Type of Article
Quantitative Empirical Study 40 (33.1)
Descriptive Account of the MTF 33(27.3)
Qualitative Empirical Study 14 (11.6)
Review 29 (24.0)
Scoping Review 2 (6.9)

Systematic Review 10 (34.5)?



Narrative Review 2 (6.9)?

Other 15 (51.7)?
Mixed Methods Study 9(7.4)
Other 3(2.5)

IThe classification is non-mutually exclusive; for example, a single paper may refer to the MTF as both a
model and a theory simultaneously.

2Percentage calculated based on the subset of reviews (n=29)
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Table 2. Characterization of misinformation MTFs according to Nilsen and Delen et al.

Characteristics

Number (%) of MTFs (n=121)

Nilsen Category!

Misinformation Theories 66 (54.5)*
Determinant Framework 44 (36.4)?
Process Models 23 (19.0)?
Classic Theories 19 (15.7)*
Evaluation Framework 1 (0.8)*
MTF Focus
Misinformation 75 (62.0)
Misinformation Countering Strategies 19 (15.7)
Both 27 (22.3)
MTEF’s Primary Role (Delen et al)®
Descriptive 56 (46.3)
Predictive 37 (30.6)
Diagnostic 21 (17.4)
Prescriptive 7(5.8)
MTPF’s Secondary Role (Delen et al)
Diagnostic 10 (40.0)*
Descriptive 9 (36.0)*
Prescriptive 5(20.0)*
Predictive 1 (4.0)*

I Nilsen categories were adapted from Nilsen (2015) and Wang et al. (2021) and reflect whether the MTF aimed to
identify influencing factors (Determinant), assess effectiveness (Evaluation), apply external theories (Classic),
propose original or adapted misinformation theories (Misinformation), or describe specific mechanisms (Process
Models). The classification was not mutually exclusive; MTFs that aligned with multiple categories were assigned
accordingly to capture their full scope.

2 The classifications are not mutually exclusive, which accounts for the cumulative percentage exceeding 100%. A
total of n=153 Nilsen category coding observations were recorded.

3 Primary roles were adapted from Delen et al. (2022) and reflect the analytical function of each MTF. Descriptive
roles characterize or summarize features of misinformation or interventions. Diagnostic roles explain relationships
between components of the MTF. Predictive roles propose directional or causal hypotheses. Prescriptive roles
provide guidance for implementing counter-misinformation strategies.

4 Secondary roles were only assigned when applicable; not all MTFs were classified under a secondary role if they
did not clearly fulfill more than one functional role. Percentages are calculated out of the total number of coded
secondary roles (n=25).
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Table 3. Misinformation MTF Usability

Characteristics Number (%) of MTFs
(n=121)
Level of detail
MTF has a detailed description 101 (83.5)
MTF is partially described 19 (15.7)
Reference to MTF only 1(0.8)
Describes relationships between constructs
All relationships are discussed in detail 62 (51.2)
Relationships are discussed partially! 27 (22.3)
No relationship is discussed 32 (26.4)
Includes a diagram or table of the MTF
MTF has a full diagram or table 98 (81.0)
MTF has a partial diagram or table? 11(9.1)
MTF has no diagram or table 12 (9.9)
MTF addresses how to reduce the effects of
misinformation
Yes 46 (38.0)
Guidance for MTF application
No guidance 66 (54.5)
Limited guidance? 41 (33.9)
Detailed guidance 14 (11.6)

"Misinformation MTF either discusses some components in detail or covers all components without going into

detail.

2 A partial diagram or table refers to instances where the MTF includes a visual element but omits key constructs or,

in the case of theories, lacks a depiction of relationships between constructs.

3 Limited guidance indicates that the MTF provides only brief or superficial instructions for application—such as
mentioning use or offering general suggestions—without detailed explanations or steps.
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Table 4. Misinformation MTF Implementability

Characteristics Number (%) of
MTFs (n=121)
Context
Not addressed 54 (44.6)
Mentioned only 44 (36.4)
Discussed in detail 23 (19.0)
Outcome and/or Metrics relevant to the success of the
misinformation strategy or intervention
Discussed 52 (43.0)
Adaptation/Tailoring of interventions to different recipients
Discussed 2(1.7)
Fidelity
Not discussed 121 (100.0)
Sustainability
Not discussed 118 (97.5)
Mentioned only 2(1.7)
Discussed in detail 1(0.8)
Provides tools for MTF use
None provided 108 (89.3)
Tools cited only 8 (6.6)
Tools provided 5@4.1)
Level of change
Multiple levels 55 (45.5)
Individual 61 (50.4)
Interpersonal 0(0.0)
Community 1 (0.8)
Organizational 3(2.5)
Policy 1 (0.8)
Intended Implementation setting
No mention 35(28.9)
Limited discussion 56 (46.3)
Detailed discussion 30 (24.8)
Target audience
Not specified 78 (64.5)!
Researchers 13 (10.7)!
Policymakers 13 (10.7)!
Healthcare and Public Health Authorities 10 (8.3)!
Government Professionals 6(5.0)!
Librarians and Information Science Professionals 5(4.1)!
Communication Professionals 5(4.1)!
Members of the public 4(3.3)!
Social Media Platform stakeholders 3(2.5)!
Marketing professionals 3(2.5)!
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Health Institutions 2(1.7)!

Public figures 2(1.7)!
Public service media organizations 2(1.7)!
Other 8 (6.6)!
Generalizability to other areas/disciplines
Not mentioned 62 (51.2)
Mentioned only 48 (39.7)
Discussed in detail 11(9.1)
MTPF’s intended use explained
Not mentioned 78 (64.5)
Mentioned only 32 (26.4)
Discussed in detail 11(9.1)
Stated delivery mechanism %(n)?
Media Literacy Education? 27 (32.1)
Policy and Legislation Changes* 18 (21.4)
Campaigns® 15(17.9)
Media Platforms® 6(7.1)
Guidelines’ 5(6.0)
Community Engagement and Outreach® 3(3.6)
Label and Warning Signs® 2(2.4)
Al Tools' 2(24)
Other 6(7.1)

! The classifications are not mutually exclusive, which accounts for the cumulative percentage exceeding 100%. A
total of n=76 papers explicitly mentioned the target audience, with some papers referencing multiple stakeholder
groups

2 Percentages were calculated based on the total number of studies that reported an intended use (n = 84).

3 Media literacy education refers to efforts aimed at improving individuals’ ability to critically evaluate, identify and
respond to misinformation such as school-based programs, online media literacy curricula, or training workshops.

4 Policy and Legislation Changes refer to implementing or recommending regulatory or legal actions to counter
misinformation through laws or policies on content moderation.

> Campaigns refer to initiatives designed to raise awareness or shift beliefs about misinformation through in-person
or online campaigns.

6 Media platforms refer to MTF findings or interventions being disseminated via social or traditional media
channels.

7 Guidelines involve structured recommendations for professionals or organizations on how to counter
misinformation, which can include protocols for verifying information or responding to misinformation.

8 Community Engagement and Outreach refers to strategies involving direct interaction with community members to
share accurate information and address misinformation concerns.

9 Label and Warning Signs refer to visual or textual cues added to content to signal that it may be misleading or
false, such as using disclaimers or warning banners to flag misinformation.

10 AT Tools refer to artificial intelligence-based interventions designed to respond or control the spread of
misinformation.
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Table S. Misinformation MTF Testability

Characteristics Number (%) of MTFs (n=121)
MTF proposes at least 1 Explicit hypothesis
Yes 39 (32.2)
Within descriptive MTFs 1(2.4)!

Within misinformation and classic theories 34 (41.0)?2
Provides evidence supporting MTF mechanisms

Detailed Evidence 76 (62.8)
Partial Evidence 24 (19.8)
No 21(17.4)
Details empirical support for the MTF
No mention 61 (50.4)
Explicitly tests the MTF 46 (38.0)
Empirical support is described 14 (11.6)
Description of the empirical support
MTF is not tested 13 (21.7)°
MTF is tested within the paper 46 (76.7)
MTF is tested within previous literature 1(1.7)3

1Percentage calculated based on the subset of MTFs (n=41) whose primary role is classified solely as descriptive

2Percentage calculated based on the subset of MTFs (n=83) whose Nilsen category is Misinformation and/or Classic

Theories
3Percentage calculated based on the subset of MTFs (n=60) that either mentioned or tested for empirical support
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Appendix A — Completed PRISMA-ScR Checklist

REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

TITLE
Title
ABSTRACT

Structured
summary

INTRODUCTION

Rationale

Objectives

METHODS

Protocol and
registration

Eligibility criteria

Information
sources*

Search

Selection of sources

of evidencet

Data charting
processi

Data items

Critical appraisal of

individual sources
of evidence§

Synthesis of results

RESULTS

Selection of sources

of evidence

Characteristics of

sources of evidence

Critical appraisal
within sources of
evidence

1

10

11

12

13

14

15

16

Identify the report as a scoping review.

Provide a structured summary that includes (as applicable):
background, objectives, eligibility criteria, sources of evidence,
charting methods, results, and conclusions that relate to the review
questions and objectives.

Describe the rationale for the review in the context of what is
already known. Explain why the review questions/objectives lend
themselves to a scoping review approach.

Provide an explicit statement of the questions and objectives being
addressed with reference to their key elements (e.g., population or
participants, concepts, and context) or other relevant key elements
used to conceptualize the review questions and/or objectives.

Indicate whether a review protocol exists; state if and where it can
be accessed (e.g., a Web address); and if available, provide
registration information, including the registration number.
Specify characteristics of the sources of evidence used as
eligibility criteria (e.g., years considered, language, and
publication status), and provide a rationale.

Describe all information sources in the search (e.g., databases with
dates of coverage and contact with authors to identify additional
sources), as well as the date the most recent search was executed.
Present the full electronic search strategy for at least 1 database,
including any limits used, such that it could be repeated.

State the process for selecting sources of evidence (i.e., screening
and eligibility) included in the scoping review.

Describe the methods of charting data from the included sources
of evidence (e.g., calibrated forms or forms that have been tested
by the team before their use, and whether data charting was done
independently or in duplicate) and any processes for obtaining and
confirming data from investigators.

List and define all variables for which data were sought and any
assumptions and simplifications made.

If done, provide a rationale for conducting a critical appraisal of
included sources of evidence; describe the methods used and how
this information was used in any data synthesis (if appropriate).
Describe the methods of handling and summarizing the data that
were charted.

Give numbers of sources of evidence screened, assessed for
eligibility, and included in the review, with reasons for exclusions
at each stage, ideally using a flow diagram.

For each source of evidence, present characteristics for which data
were charted and provide the citations.

If done, present data on critical appraisal of included sources of
evidence (see item 12).

23

24

25

26

26

27

27

54-55

27-29

29-30

29-30

N/A

30

31

32-35

N/A
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REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

Results of For each included source of evidence, present the relevant data
individual sources 32-35
that were charted that relate to the review questions and objectives.
of evidence
Synthesis of results 13 Surpmarlze a'nd/or presept the charting results as they relate to the 3235
review questions and objectives.
DISCUSSION
Summary of Summarize the main results (including an overview of concepts,
ovi dencf:y 19 themes, and types of evidence available), link to the review 36-40
questions and objectives, and consider the relevance to key groups.
Limitations 20 Discuss the limitations of the scoping review process. 40-41
Provide a general interpretation of the results with respect to the
Conclusions 21 review questions and objectives, as well as potential implications 41
and/or next steps.
FUNDING

Describe sources of funding for the included sources of evidence,
Funding 22 as well as sources of funding for the scoping review. Describe the 49
role of the funders of the scoping review.
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Appendix C - Search Strategy

Medline: 1020

PsycInfo: 650

Scopus: 2838

Proquest (Business One and Nursing & Allied Health) 1485

Total: 5993
Total after duplicates: 4849
Duplicate: 1144

Ovid MEDLINE(R) ALL <1946 to March 06, 2024>

1 exp Propaganda/ 894

2 (misinformation or disinformation).tw,kf. 7041
3 (propaganda or gaslighting or fake news or infodemic*).tw kf. 2984
4 lor2or3 9666

5 Models, Theoretical/ 163050

6 framework*.tw,kf. 433106

7 ((theoret* or concept*) adj2 model*).tw,kf. 53607
8 model*.ti. or model*.ab. /freq=2 1763353

9 Sor6or7or 82215052

1 4 and 91040

1 limit 10 to english language 1020

—_ O

APA Psyclnfo <1806 to February Week 5 2024>

1 misinformation/ or conspiracy beliefs/ or conspiracy theories/ 1786
2 (misinformation or disinformation or propaganda or gaslighting or fake news or
infodemic*).tw. 6176

3 lor2 6732

4 framework™.tw. 250220

5 exp models/ 134184

6 ((theoret* or concept*) adj2 model*).tw. 41912

7 model*.ti. or model*.ab. /freq=2 409098

8 or/4-7 673781

9 3 and 8715

10 limit 9 to english language 650

Scopus

( TITLE-ABS ( propaganda ) OR TITLE-ABS ( disinformation ) OR TITLE-ABS (
misinformation ) OR TITLE-ABS ( gaslighting ) OR TITLE-ABS ( "fake news" ) OR TITLE-
ABS (infodemic* ) ) AND ( ( ( TITLE ( ( ( theoret®* OR concept® ) W/4 model* ) ) OR ABS ( (

54


https://login.proxy.bib.uottawa.ca/login?url=http://ovidsp.ovid.com/ovidweb.cgi?T=JS&NEWS=N&PAGE=main&SHAREDSEARCHID=6XuTWcBbsIGt7MRspQL2ydjZPdKhzWdfipdNyDLarIDaU2SX286BDmIBkjXlSIXq7
https://login.proxy.bib.uottawa.ca/login?url=http://ovidsp.ovid.com/ovidweb.cgi?T=JS&NEWS=N&PAGE=main&SHAREDSEARCHID=5pc81v4dxo0BJkjtAcBDgYcJ49GzURKa05jVL1GGVeYanI6kGaOOkkObrXEXlQTkn

( theoret* OR concept® ) W/4 model* ) ) ) ) OR ( ( TITLE ( framework* ) OR ABS (
framework* ) ) ) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) )

2839 References

Proquest :
Proquest One Business, Proquest Nursing & Allied Health

Set#
S1

Searched for
(abstract(model*) OR
hbstract(framework™®) OR
litle(model*) OR
hbstract(framework*)) AND
noft(misinformation) OR
hoft(disinformation) OR
nhoft("fake news") OR
hoft(propaganda) OR
hoft(infodemic*) OR
hoft(Gaslighting))) NOT
at.exact("News") AND

Ja.exact("ENG"))

Databases

Nursing & Allied Health Premium, ProQuest
Dne Business

These databases are searched for part of your

query.

Results
1485
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Appendix D — Data Extraction Items

Study Details

Reviewer Initials:

Author Name:

Publication Year:

Article Title:

What is the identified MTF name that the authors use? (if there is no name mentioned, write a
generic placeholder name (e.g. If it is about predictors of misinformation, write ‘“Predictors of

misinformation model”)

If the MTF presented is a "new" MTF authors came up with, but it is significantly based on a

previous MTF, please take a note of the name here

What is the design of the resource reporting on the MTF? (Select ALL that apply)

A Review (A [A paper that creates a summary of the resources available in the
knowledge synthesis) literature to answer an important research question or current area of

research. (Gulpinar & Gucal Guclu, 2014)]

A Quantitative [Systematic investigation that relies on numerical data and statistical
Empirical Study methods to test hypotheses and measure relationships between

variables. (Emerald Publishing, n.d.)]




A Qualitative
Empirical Study

[involves collecting and analyzing non-numerical data, such as
interviews, observations, and texts, to understand concepts, opinions, or

experiences. |

Mixed Methods Study

[integrates both qualitative and quantitative research approaches to
provide a comprehensive analysis of the research problem, combining

numerical data with in-depth contextual understanding.]

Descriptive account of

the MTF

[A paper that provides a detailed account or introduction of a specific

model, theory, or framework (MTF)]

OTHER (specify)

(e.g., case study, opinion piece etc.):

8. IF YES to Review, what kind of review does the study self-identify as? [Select ALL that apply (e.g.,

systematic review, meta-analysis)]

Scoping Review

[research synthesis that aims to map the existing literature on a particular

topic, identifying key concepts, gaps, and evidence. ]

Systematic Review

[structured and comprehensive synthesis of research studies on a
specific topic, following a predefined protocol to minimize bias.

(Higgens et al 2011)]

Includes META-
ANALYSIS

[statistical technique that combines the results of multiple quantitative
studies to determine the overall effect size or trend. (Grant 2009). Note:
SRs often, not always have a meta-analysis. Meta-analyses sometimes,
not often, done without a systematic review — e.g. on a narrative review

of studies]

Narrative Review

[qualitative synthesis of research on a specific topic, providing a
summary and interpretation of findings without a systematic approach.

(Demiris et al 2019)]

Rapid Review [streamlined synthesis of research evidence, conducted in a shorter
timeframe to inform decision-making in a timely manner (Khangura et al
2012)]

OTHER (specify) (e.g., Literature review, etc.):
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Purpose

9. What is the described purpose of the MTF as mentioned in the paper? (Quotation that best describes

the purpose)

10. Summary of the purpose by the main extractor (ZC)

Characterization

11. Does the MTF self-identify as a model, theory or framework? (Select ALL that apply)

Model simplified representations of particular aspects of phenomena. It tries to
enhance understanding and analysis. May or may not be testable/falsifiable

Theory analytical principles or statements. It tries to organize observations and
interpretations of the world. They are testable/falsifiable

Framework structures or systems that describe full range of factors. It tries to guide

complex problems or organizes information. They are rarely

testable/falsifiable.

Does not self-
identify or

unclear

There is no mention of any MTFs, or it is unclear

12. What is the categorization of the MTF in terms of Nilsen categories? (Select ALL that apply)

Determinant seeks to list a full range of factors that determine the effectiveness and

Framework countering. Fairly high level and does not show relationships between
constructs (framework)

Evaluation describing how misinformation effectiveness/success can be measured,

Frameworks pretty broad, shows range of constructs relevant to measurement and/or
described relevant outcomes
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Classic Theories

any theories that were developed in a non-misinformation area and
applied relatively unchanged to misinformation. Explains relationships

between constructs and often shows causality (theory)

Misinformation

Theories

encompassing any theory developed WITHIN misinformation field either
that have been developed from scratch or by adapting existing theories
and concepts to provide understanding and/or explanation aspects of

misinformation

Process Models

describes one or more individual processes by which misinformation

could be more or less successful. More specific (model)

Other (specify)

13. Is the MTF primarily based on describing misinformation, misinformation countering strategies or

BOTH?

Misinformation Explains how misinformation works and/or predictors of misinformation
(e.g. how fake news spread, how it influences individuals or social
media)

Misinformation Explains strategies to counter or reduce the effects of misinformation

countering strategies

(e.g. debunking, educational programs or policy changes)

Both

Paper presents a MTF that both explains and counters misinformation

14. What is the PRIMARY role of the MTF presented in the paper?

Descriptive Describes the properties, characteristics, and/or qualities of misinformation

countering strategies.

Diagnostic Specify relational and/or relationships between framework concepts.

Predictive Provide hypotheses or propose directional relationships between concepts of

misinformation. (implies causation)

Prescriptive Provide directions (explains what to do) on the implementation of

misinformation countering strategies process via a series of steps or procedures

15. If any, what is the SECONDARY role of the MTF presented in the paper? (Role of the MTF

presented not other MTFs in relation to it)
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Descriptive Describes the properties, characteristics, and/or qualities of misinformation
countering strategies.

Diagnostic Specify relational and/or relationships between framework concepts.

Predictive Provide hypotheses or propose directional relationships between concepts of
misinformation. (implies causation)

Prescriptive Provide directions (explains what to do) on the implementation of

misinformation countering strategies process via a series of steps or procedures

Usabilit

16. What is the level of detail of misinformation MTF description?

Reference The misinformation MTF is mentioned but without any elaboration or detail

only (i.e. only gives a reference and maybe 1-2 sentences about it very briefly
without discussing it)

Partial The misinformation MTF is described with some detail (i.e. talks about some

description components presented OR ALL components but NOT throughly - description is
incomplete or lacks depth)

Detailed The misinformation MTF is thoroughly described with comprehensive details

description (talks about all the components presented and provides explanations).

17. Does the MTF PRESENTED describe clear relationships between constructs? [i.e. the MTF

showcases the relationships between constructs and how they influence one another]

No mention The MTF does not describe any relationships between constructs or how they
influence one another.

Limited The MTF includes a brief or superficial mention of relationships between

discussion constructs (includes some components, excludes others) and how they
influence one another.

Detailed The MTF provides an in-depth and comprehensive explanation of ALL

discussion relationships between constructs/components and how they influence one
another.
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18. Does the MTF have a clear and useful figure or table depicting the included constructs? (and for

theories relationships between constructs)

No figure or The MTF does not include any figure or table depicting the constructs or, for

table theories, the relationships between constructs.

Partial figure | The MTF includes a figure or table but has missing constructs/components

or table or, for theories, the relationships between constructs.

Full figure or | The MTF includes a clear and useful figure or table with all components
table presented that comprehensively depicts the constructs or, for theories, the

relationships between constructs.

19. If applicable, does the MTF itself clearly provide methods or approaches for reducing the effects of

misinformation?
No The MTF does not provide any methods or approaches for reducing the
effects of misinformation
Yes There are methods or approaches to reduce the effects of misinformation
inherent in the MTF presented

20. Does the MTF provide clear guidance for application and/or designing an intervention? (i.e. the

MTF provides guidance on how to apply the misinformation MTF presented)

No The MTF does not include any guidance on how to apply the misinformation
MTF in practice.

Limited The MTF provides a brief or superficial guidance on applying the

guidance misinformation MTF (i.e. just mentions)

Detailed The MTF offers comprehensive and in-depth guidance on how to apply the

guidance misinformation MTF (i.e. list or goes in detail about the approaches or designing

the intervention)

Implementability

21. Does the MTF clearly incorporate: context (important environmental/contextual factors affecting

effectiveness)
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No The MTF does not incorporate or mention any environmental or contextual
factors affecting effectiveness.

Limited The MTF includes a context used to build the MTF (e.g. social media context)

discussion however does not incorporate environmental or contextual factors as a
component within the MTF or does not explain in detail

Detailed The MTF provides environmental or contextual factors as a component

discussion integrated within MTF (i.e. MTF is designed to be applicable to various
contexts) or talks about the consideration of the context in-depth

22. Does the MTF clearly describe the outcomes (i.e. components authors want to measure) and/or

metrics (i.e. operationalizations of those outcomes) that it sees as relevant to success of the

misinformation strategy or intervention?

No mention The MTF does not incorporate or mention outcome and metrics to measure
the success of the misinformation strategy or intervention.

Mentions The MTF mentions or incorporates outcome and metrics to measure the

outcome success of the misinformation strategy or intervention

and/or

metrics

23. Does the MTF clearly incorporate: adaptation/tailoring of interventions to different

recipients/subgroups

No | The MTF does not incorporate or mention any adaptation/tailoring breakdown of the

complete misinformation strategy.

Yes | The MTF incorporates clear adaptation of the breakdown of the complete misinformation
strategy to different subgroups (e.g. x constructs of this MTF can be used by the
population)

24. Does the MTF clearly incorporate: fidelity (clearly consider the extent to which the misinformation

intervention is delivered as intended)

No mention

The MTF does not incorporate or mention the extent to which the

misinformation intervention is delivered as intended.
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(mentions)

Limited discussion

The MTF includes a mention of the extent to which the misinformation

intervention is delivered as intended.

(mentions +

provides

Detailed discussion

explanations)

The MTF provides an in-depth and comprehensive discussion of the
extent to which the misinformation intervention is delivered as intended

by providing explanations

25. Does the MTF clearly incorporate: sustainability (includes continuation of activities, capacity, health

benefits or financial viability in the literature)

No mention

The MTF does not incorporate or mention any aspects of
sustainability, such as continuation of activities, capacity, health

benefits, or financial viability.

(mentions)

Limited discussion

The MTF mentions aspects of sustainability, such as continuation of

activities, capacity, health benefits, or financial viability.

explanations)

Detailed discussion

(mentions + provides

The MTF provides an in-depth and comprehensive discussion of
sustainability aspects, such as continuation of activities, capacity,

health benefits, or financial viability by providing explanations

26. Does the paper describe ANY supplemental or linked tools in support of the MTF? [i.e.

misinformation MTF presents supplemental or linked tools that are directly relevant in the use of

MTF]

No mention

The paper does not describe any linked tools for the misinformation MTF.

Tools cited only

The paper includes a mention ONLY of supplemental or linked tools for

the misinformation MTF.

provided

Tools explicitly

The paper provides a supplemental or linked tool that is explicitly provided

with explanation and/or examples for the misinformation MTF.

27. How does the MTF describe the targeted level of change? Select ALL that apply

individual

[changes in personal behaviors, attitudes, knowledge, skills, or health

outcomes] (e.g. enhanced ability to evaluate the credibility of sources,
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increased skepticism of unverified claims, skills for fact-checking

information, reduced anxiety about false health claims)

interpersonal

[changes in relationships and interactions between people, such as within
families, peer groups, or social networks] (e.g. family discussions about the
impact of misinformation on health decisions, peer groups encouraging fact-

checking before sharing information online)

community

[changes within larger groups or communities, addressing communal
behaviors, social norms, and collective efficacy] (e.g. community workshops
on recognizing misinformation or community campaigns that promote

accurate health information through local media channels)

organizational

[changes within institutions or organizations, such as workplaces, schools, or
healthcare facilities] (e.g. implementing training programs on recognizing
and addressing misinformation for staff, revising communication strategies
to include accurate information, or creating resources for patients that clarify

misinformation about health interventions)

policy

[changes in public policies, laws, regulations, and their implementation at
local, state, or national levels] (e.g. establishment of guidelines for social
media platforms to identify and limit the spread of misinformation or

government initiatives that promote media literacy programs in schools)

Not specified

opinion, military etc.)

28. Is the context/setting/area to which the MTF is intended to be applied discussed? (e.g. health, public

No The MTF does not discuss the context, setting, or area to which it is
intended to be applied.

Limited The MTF includes a brief or superficial discussion of the context, setting,

discussion or area to which it is intended to be applied.

(mentions)

Detailed The MTF provides a comprehensive and in-depth discussion of the

discussion context, setting, or area to which it is intended to be applied.

(mentions +
provides

explanations)
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29. If YES to previous, what is the context/setting/area to which MTF is being applied to?

30. Is the target audience EXPLICITLY and CLEARLY mentioned within the MTF (intended users of

the MTF)? (e.g. clinical practitioners, elders, adults, policy makers, students etc.)

No | The MTF does not specify the target audience or intended users.

Yes | The MTF includes discussion of the target audience or intended users.

31. If yes, who are the target audience MENTIONED?

32. Does the description of the MTF clearly mention or discuss the extent to which it is intended to be

generalizable to areas/disciplines other than the one for which it was originally developed?

No The MTF description does not address or discuss the extent of its

generalizability to other areas or disciplines.

Limited discussion The MTF description includes a mention of the extent to which it is
(mentions) intended to be generalizable to other areas or disciplines.
Detailed discussion The MTF description provides a comprehensive and in-depth

(mentions + provides | discussion of the extent to which it is intended to be generalizable to

explanations) other areas or disciplines.

33. Does the MTF description recommend relevant intervention delivery mechanisms (e.g. guidelines,

educational programs, policy changes)?

No The MTF description does not recommend any relevant intervention

delivery mechanisms.

Limited mention The MTF description includes a mention of recommendation to

(mentions) intervention delivery mechanisms.
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Detailed discussion The MTF description provides a comprehensive and in-depth
(mentions + provides recommendation of relevant intervention delivery mechanisms, such

explanations) as guidelines, educational programs, or policy changes.

34. If YES to previous question, what are the delivery mechanisms mentioned?

Testability

35. Does the MTF description explicitly describe one or more specific hypotheses (i.e. does MTF clearly
and explicitly describe a testable hypothesis?)

No | The MTF description does not explicitly describe any specific hypotheses

Yes | The MTF description includes a clear explanation of one or more specific hypotheses.

36. Does the MTF description provide evidence to support the specific relationships proposed in the
MTEF? (incorporation of evidence cited elsewhere) [e.g. evidence should be face valid and specific to

individual relationships in the model, and NOT evidence supporting the model as a whole |

No The MTF description does not provide evidence to support the specific

relationships proposed in the model.

Partial The MTF description includes a brief or superficial amount of evidence to
evidence support some of the specific relationships proposed in the model.
Detailed The MTF description provides comprehensive and specific evidence
discussion supporting each of the relationships proposed in the model, focusing on

individual relationships rather than the model as a whole.

37. Does the MTF mention OR conduct empirical tests of the MTF?

No The MTF description does not include ANY mention about empirical tests or

studies involving the MTF.

Yes: The MTF description includes mention of whether the MTF has been used in

mentions it | empirical studies.
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Yes:

conducts it

The MTF description includes conducting empirical tests for the MTF

38. If YES to previous question, how is the empirical testing of the MTF described?

Not tested The mention of the use of empirical tests indicates MTF not being tested in
empirical studies

Tested within The mention of the use of empirical tests indicates MTF is tested empirically

the paper within the paper

previous

literature

Tested: within | The mention of the use of empirical tests indicates MTF is tested empirically

within previous/external literature
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Abstract

Introduction: The COVID-19 pandemic accelerated the spread of health misinformation,
complicating public health responses and disproportionately impacting communities with
historical mistrust in healthcare systems. While a growing body of literature offers models,
theories, and frameworks (MTFs) for addressing misinformation, it remains unclear how
effectively this academic knowledge informs real-world interventions. The Sickle Cell
Awareness Group of Ontario (SCAGO), which serves a population uniquely vulnerable to
misinformation, implemented several COVID-19 initiatives to counter misinformation. This
study explores how such initiatives were developed, their alignment with academic guidance, and

the real-world challenges encountered in the process.

Methods and Analysis: Semi-structured interviews were conducted with seven SCAGO interest
holders involved in the development of their COVID-19 misinformation initiatives. The
interviews were guided by theoretical frameworks, including Ecker’s Psychological Drivers
Model, the AACTT framework and RE-AIM. Dual independent coding was carried out, and
consensus discussions were held after each interview. Data were analyzed thematically using an

iterative, primarily deductive approach.

Results: Participants described a multifaceted initiative involving both informational material
(e.g., online content, printed booklets) and community engagement strategies (e.g., WhatsApp
sessions, phone calls, in-person clinics). Participants consistently identified misinformation as a
core focus of their intervention, but they rarely referenced formal MTFs in their planning.
Instead, strategies were developed through community feedback, professional expertise, and
guidance from public health authorities. Trust-building and leveraging credible messengers were
key priorities. Evaluations focused largely on reach and vaccination rates, with limited attention
to long-term sustainability or implementation fidelity. Barriers included individual resistance to
change, logistical constraints, and emotional fatigue among ambassadors. Whether ethical
considerations were part of initiative development was inconsistent. Notably, participants

expressed the need for clearer, more user-friendly resources to support community-led efforts.
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Significance: While SCAGO’s initiative actively engaged with misinformation, its development
was shaped more by community context and practical experience than by formal academic
frameworks. These results reveal a gap between theory and practice, emphasizing the necessity
for MTFs that are both user-friendly and adaptable for practical applications. Future efforts
should focus on co-developing tools and strategies with community organizations to better

bridge the gap between research and implementation.

Registration: N/A

Keywords: health misinformation, community-based interventions, sickle cell disease,

misinformation, theories and frameworks (MTFs), qualitative research
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3.1 Introduction

The emergence of COVID-19 triggered a global public health emergency, with the virus
spreading rapidly and placing immense pressure on healthcare systems worldwide.! In response,
public health agencies acted to slow the spread through preventative measures and public
guidance.? Yet these efforts were complicated by a surge of many kinds of misinformation, in
part facilitated by a vacuum of high-quality data.>* For example, myths claiming that masks are
ineffective or that children are immune to COVID-19 led to higher infection rates worldwide,’
while other forms of misinformation contributed to pushback against vaccine mandates critical to
ensuring uptake sufficient to enable herd immunity.® Ultimately, COVID-related misinformation
not only interfered with the uptake of public health measures but also fueled active resistance
against them, undermining efforts, eroding trust in health institutions, and harming both

individuals and society as a whole.?~10

In response to this surge in misinformation, there has been a comparable increase in both the
science of misinformation and the development of models, theories, and frameworks (MTFs)
seeking to understand, organize and describe factors contributing to misinformation.*!!!> One
recent study found that 87% (53/61) of all empirical studies on susceptibility to misinformation
were published after 2020,'! including both theoretical explorations and guidance on the design

of practical interventions against misinformation. !4

During the same period, public health agencies and organizations have been at the forefront of
developing strategies to counteract misinformation.”®!51 Many interventions were designed
and implemented (e.g. fact-checking tools, awareness campaigns, warning labels, and resource
creation).!’"!” Given the urgency of the situation, much of this work was likely conducted
without optimal integration of the scientific literature or established misinformation MTFs.
Nevertheless, existing frameworks that address key factors relevant to designing more effective
interventions—such as individual variability in susceptibility to misinformation,?%2! the
alignment of information with pre-existing beliefs,?? the emotional tone and structure of the

23-25

content,?"?? trust in the information source, and the degree of deliberation’*—may

complement the efforts of these organizations. While public health interventions may not always
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be informed by established scientific MTFs, it is equally important to recognize that many MTFs
may not sufficiently address the practical and contextual challenges faced in real-world
implementation. For example, real-world interventions are often designed to serve multiple
purposes and may not be solely focused on counteracting misinformation. Some MTFs may
provide general guidance under idealized conditions but fail to address competing institutional

priorities or other real-world considerations.

In this study, we sought to explore how misinformation interventions are developed, including
goals, context, process, and identified outcomes, as well as the extent to which existing
misinformation MTFs inform their strategies. We partnered with the Sickle Cell Awareness
Group of Ontario (SCAGO), an organization that actively developed misinformation countering
campaigns during the COVID-19 pandemic. Our study aims to highlight potential gaps in current
practices and offer insights into which types of MTFs and additional guidance may be most

useful for informing future intervention development.

3.2 Methodology

3.2.1 Ethics
The ethics approval for this study was obtained by the Ottawa Health Science Network Research

Ethics (OHSN-REB# 20240602-01H). The ethics approval letter is attached in Appendix A. The
consolidated criteria for reporting qualitative research (COREQ) guidelines have informed the

reporting of this article.?’

3.2.2. Study Design

Semi-structured interviews were conducted with interest holders of SCAGO who have been or
were involved in creating and developing strategies to counter misinformation during COVID-
19. SCAGO is a community-based organization that facilitates clinical research, educates
patients and caregivers, raises public awareness, and develops guidelines for best practices.?®
SCAGO has developed numerous initiatives aimed at addressing misinformation, specifically
targeting vulnerable populations. Examples of these efforts —many of which are publicly
accessible— include COVID-19 counselling services, webinars, Q&A sessions, and
informational booklets.?® A view of the initiatives available on the website is attached in

Appendix B.
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SCAGO was selected for this study for several reasons. First, they played a direct role in
designing and implementing interventions related to misinformation during the pandemic.
Second, their work specifically targets individuals living with sickle cell disease—a hereditary
blood disorder that disproportionately affects individuals of African descent.?’ Given the history
of unethical research and ongoing structural inequities in healthcare, Black communities often
experience deep-rooted mistrust toward healthcare institutions, which increases their
vulnerability to health-related misinformation.*° Finally, our previous partnership with SCAGO
facilitated access and collaboration with the executives involved in the development of these
Initiatives.

3.2.2.1 Participant Selection

Participants consisted of adult, English-speaking individuals involved in developing and
delivering the SCAGO initiatives. Sample size considerations were based on data saturation
guidelines and the availability of interviewees from this relatively small organization.*' Our goal
was to conduct a minimum of 10 interviews and assess data saturation. Participants were
purposively sampled through a SCAGO executive who reached out to interest holders on our
behalf by providing a study description outlining the purpose of the study and what they could
expect from the interviews. If participants were interested in participating, they reached out to
the research team through email. Email contacts enabled setting up interview times and questions
to be answered. We also sent a reminder email with the consent form and interview questions

three days before the interview date.

3.2.2.2 Interview Conduct

Semi-structured interviews lasted approximately one hour and were conducted online over
Microsoft Teams. Authors ZC and NH conducted the interviews. ZC is a female master’s
candidate in Epidemiology with no prior experience in qualitative interviews. To meet the
institutional standards and ensure the comprehensiveness of the findings in this study, NH, a
female interviewer with a PhD in psychology and extensive experience in conducting qualitative
interviews across various topics, participated alongside ZC. Before commencing the study
interviews, ZC conducted pilot interviews for preparation. At the time of the study, ZC and NH
were employed at the Ottawa Hospital Research Institute (OHRI). Participants were only

informed of what was included in the email letters attached in Appendices C, D, and E. No prior
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relationships were established with participants before the study, except one individual, the head
of the organization, who was known to the research team through previous collaborative work
with SCAGO. Field notes were taken, and verbal consent was obtained to audio/video record the

Interviews.

3.2.2.3 Interview Guide

The study team (ZC, JCB, NH) designed the theory-based interview guide and piloted it among
friends and colleagues in the researchers’ personal networks, after which questions were refined
for clarity. The interview guide was informed by Ecker’s Psychological Drivers Model, the
Action, Actor, Context, Target, Time (AACTT) framework, and the RE-AIM (Reach,
Effectiveness, Adoption, Implementation, and Maintenance) framework.32-3* The Ecker’s
Psychological Drivers Model provides a theoretical model that outlines the core cognitive, social,
and emotional processes that shape how individuals interpret, accept, and retain
misinformation.>* The AACTT framework helps clarify the behavioural components of
interventions by specifying who is expected to do what, where, toward whom, and when.?* RE-
AIM is commonly used to evaluate public health interventions by assessing their reach,

effectiveness, adoption, implementation, and sustainability in real-world settings.’

Each interview commenced with a discussion about the expert’s role within SCAGO, which
subsequently delved into the misinformation initiative and the development of strategies to
counter misinformation. The characterization of SCAGQO’s misinformation initiative
development was extracted through addressing 11 components: understanding the elements of
the initiative; the development process; targeted audience; individuals involved in the
development process; inclusion of diverse perspectives; specific goals and outcomes; desired
behaviours; the appropriate timing and context for delivering the initiative; measuring the
success of the initiative; consideration of factors that facilitated or hindered the initiative; and
any ethical issues discussed. Misinformation countering strategies were examined through eight
components: whether misinformation was included in their development discussions; methods
for countering misinformation; considerations of reactions, sources, emotions, and worldviews
related to misinformation; unintended consequences; and the extent of misinformation MTF
integration within the initiative. The interview guide is included in Appendix F for reference.

These interviews were transcribed verbatim for analysis.
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3.2.2.4 Reflexivity

The reporting of reflexivity was guided by Olmos-Vega et al.*® ZC, a graduate researcher and the
primary author of this thesis, approached this study motivated by a personal desire to address the
harms of health misinformation. ZC encountered family members impacted by misinformation
during the COVID-19 pandemic, underscoring the urgency of developing evidence-based
strategies and, most importantly, implementing them. Thus, it was important to consider
reflexivity throughout these interviews and critically examine the researcher ZC’s background
and motives for conducting this research, which was the first step to understanding how that may
impact the interpretation of the results. Additionally, no relationship was established with the
participants before the study’s commencement. This allowed ZC to enter each interview as an

impartial listener.

We aimed to understand participants’ experiences and contextual knowledge in shaping and
delivering a misinformation initiative. Although our interview guide was based on established
theoretical frameworks, we were aware of the potential risk that these structures might limit
participants’ perspectives or restrict their answers. To address this, we included an open-ended
question at the end of each interview, inviting participants to share any additional thoughts or
experiences that our guided questions may not have captured. This enabled the development of
viewpoints outside theoretical boundaries and ensured that valuable insights were included. NH
has extensive experience in qualitative research, which assisted in building up the coding

framework in collaboration with ZC.

During analysis, we avoided forcing participant responses into predefined categories when they
did not naturally align. The approach focused on placing data in the most relevant contexts, even
if it required positioning a quote beyond its original thematic section. This adaptable coding
method facilitated a more genuine portrayal of participants’ viewpoints. In addition, NH's
involvement in the interviews and coding process encouraged diverse interpretations and

minimized individual bias.

Recognizing the initiative was delivered by SCAGO — an organization serving primarily Black

individuals with a long-standing history of medical mistrust — the study team remained sensitive
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to how systemic and sociocultural factors may have shaped both participants’ narratives and her

own interpretations.

3.2.2.5 Data Analysis

All interviews were anonymized prior to analysis. The extraction sheet was developed by
incorporating the domains from the AACTT, RE-AIM Framework, and Ecker’s Model and by
conducting an inductive review of the interview guide questions to come up with broad themes.
The items were finalized through team discussions. These initial themes formed the basis of the
extraction sheet, followed by a deductive process to identify specific themes mentioned during
the interviews, which were then organized into appropriate categories. Themes were refined as
necessary. Two data coders (ZC and NH) independently coded the data in Excel,?’ selecting and
coding relevant quotes into appropriate themes. If a quote did not fall into any of the categories,
new theme ideas were generated inductively by consensus. The coders met regularly, modifying
and refining the themes. Any disagreements were resolved through consensus or a third party

(JCB). Interview participants did not provide feedback on the findings.
3.3 Results

3.3.1 Participants

Interviews were conducted between October 2024 and February 2025, lasting 26 to 51 minutes
(median n = 39 minutes). The SCAGO executive identified 12 individuals involved in the
initiative's development. Seven people participated, while the other five did not respond.
Recruitment of interview participants was initially planned to continue until thematic saturation
was achieved; however, due to the limited number of SCAGO interest holders involved in
countering misinformation initiatives, recruitment ceased after seven interviews. Hence,

saturation was not obtained within the seven interviews.

The interviewees included four females and three males, ages ranging from 23 to 58 years. Over
half of the participants identified as Black and African Canadian (n=5). Their roles ranged from
COVID-19 Ambassador (n=4), Physician (n=2), CEO (n=1), Education Coordinator (n=1),
member of funding agency (n=1) or IT Manager (n=1). Several individuals held multiple roles

within SCAGO over the course of the initiative.
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Although one participant held the role of Education Coordinator (n=1), a role not directly
involved in developing the misinformation initiative, they were also actively involved in the
initiative as a COVID-19 Ambassador. Their various roles in this initiative offered relevant
insights into the implementation process. Considering the small number of interviewees, their

perspective was maintained to preserve the range of available data.

3.3.1 Themes

3.3.1.1 Components of the Initiative

Two themes were identified that describe the core components of the SCAGO misinformation
initiative: creating informational materials (n=5) and engaging with the community (n=5).
Participants outlined each theme as comprising multiple elements. For creating informational
materials, most participants (n=6) indicated that developing online content was a central strategy
to combat misinformation in addition to producing printed informational booklets for distribution

(n=2).

A variety of multifaceted community engagement strategies were discussed, mostly ranging from
WhatsApp sessions (n=5) and outreach calls (n=4) to in-person clinic visits (n=4), all aimed at
delivering accurate information and answering community questions. Less commonly,
participants also mentioned webinars (n=3) and conferences (n=1). In addition to these
communication strategies, some participants described more practical forms of support (n=1),
such as booking vaccination appointments, providing transportation to vaccination sites (n=3),

and offering food vouchers as incentives (n=3).

3.3.1.2 Development Process of the Initiative

Table 1 outlines the themes that emerged from interviews describing how the SCAGO
misinformation initiative was developed. First, ideas were generated through multiple pathways.
Participants described ideas arising from community-identified concerns (n=3), individual
suggestions (n=1), group brainstorming (n=1), or proposals from organizational leadership, such

as the CEO (n=1).

Once ideas were formed, participants described efforts to incorporate evidence-based content

into the informational documents. Consulting public health websites was the most common
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method of incorporating evidence (n=4), though some also conducted their own research (n=1).
These activities were often part of an effort to stay up to date with evolving COVID-19 guidance

(n=1) in a rapidly changing information landscape.

Another aspect of the initiative’s development was working within teams. Participants described
the importance of assembling multidisciplinary groups, such as the COVID-19 advisory group
(n=1) and ambassador teams (n=2), and consulting with experts (n=5). Leveraging SCAGO’s

networks (n=1), team meetings (n=1) and town hall participation (n=1) also shaped the initiative.

Finally, participants described several steps involved in creating the materials. This included
developing scripts for discussions (n=2), drafting graphic content (n=1), obtaining feedback and
approval (n=4) and posting or distributing the final materials (n=2). These steps represent a
collaborative approach that integrates community feedback and utilizes evidence to create

content to counter misinformation.

3.3.1.3 Discussions on who should be involved and diversity within the initiative development

Table 1 presents themes related to discussions on who should be involved in the development of
the SCAGO misinformation initiative, along with reflections on incorporating diverse
perspectives. Most participants emphasized the involvement of physicians (n=6), with some
specifying specialties such as hematology (n=2), mental health (n=1), infectious disease (n=1),
and family medicine (n=1). Patients were frequently cited (n=3) as important contributors to the
discussion, alongside the sickle cell community (n=2) and insights derived from COVID-related
lived experiences (n=1). Additionally, community organizations (n=2), students (n=1), social
workers (n=1), and trusted individuals within SCAGO (n=1) were discussed as being involved
during development. Two participants noted that they were not directly involved in the planning
process and were uncertain about how interest holder inclusion decisions were made. Overall,
although some participants emphasized specific strategies for inclusive development, others
either were not part of these discussions or were unclear about the integration of diverse

perspectives.

3.3.1.4 Targeted Goals and Outcomes for the Initiative
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Table 1 displays 10 themes summarizing the key goals and intended outcomes described by
participants regarding the SCAGO misinformation initiative. The primary objectives reported
were increasing COVID-19 vaccination rates (n=5) and providing accurate information (n=4),
both of which were essential to the initiative’s design and execution. Several participants also
emphasized counteracting misinformation (n=4) and building trust (n=4) as core objectives.
Engaging the sickle cell community in discussion (n=3) was noted as a specific outreach priority,
with some participants highlighting the importance of educating this community about COVID-
19 vaccines and related research (n=2) and supporting informed decision-making (n=1). Other
targeted goals included making information easier to understand (n=2), alleviating fears (n=2),
and providing emotional or practical support (n=1). Less commonly, participants also described
goals such as changing public perceptions of clinical trials (n=1) and aiming to reach as many

people as possible (n=1).

3.3.1.5 Actor, Action, Context, Target, Time (AACTT) of the Misinformation Countering

Initiative

Table 2 categorizes SCAGO’s misinformation initiative using the AACTT framework. This
framework is useful for examining the specificity with which the initiative identified and
targeted the behaviours of its intended audience, helping to clarify who was expected to do what,
where, when, and how. The table does not present the component Actor, as it was expected to be

SCAGO as the primary implementer.

In terms of targeted actions, the most frequently reported goal was increasing COVID-19
vaccination uptake (n=6). Additional behavioural aims included improving research and
numeracy literacy (n=2), enhancing compliance with healthcare guidelines (n=1) and increasing
self-advocacy (n=1). Some responses emphasized non-behavioural outcomes, such as reducing

fear (n=1) and fostering informed decision-making (n=1).

The context for the initiative's delivery varied. In-person formats were prevalent, featuring
activities in community settings (n=4), hospitals or clinics (n=3), and conferences (n=1). Online
engagement was significant as well, particularly via social media (n=4) and the organization’s

website (n=3). Additionally, four participants noted outreach conducted over the phone.

96



In terms of the target audience, all participants identified sickle cell patients (n=7) and their

caregivers (n=7) as primary targets of the initiative. Several also mentioned the broader Black
population (n=4) and, in fewer cases, healthcare professionals (n=1) and a global audience (n=1)

as significant targets for the intervention.

Lastly, themes on timing varied. While some participants indicated that the initiative began
immediately (n=2) or ended when funding ran out (n=2), others were unsure (n=2) or noted that
the initiative concluded once COVID-19 restrictions were lifted (n=1). This reflects some

flexibility in the delivery period based on evolving needs and resources.

3.3.1.6 Measuring the Success of the Misinformation Initiative using the RE-AIM framework

Table 3 summarizes how participants described measuring the success of the misinformation
initiative organized into categories of the RE-AIM framework during analysis. Under the Reach
domain, three participants reported tracking direct interactions with the public, while others
mentioned monitoring website visitations (n=1), counting the number of booklets distributed to

organizations (n=1), and recording the number of booklets created (n=2).

In the Effectiveness domain, most participants evaluated success by tracking COVID-19
vaccination rates (n=4) and collecting data on vaccine hesitancy or shifts in public opinion (n=1).

However, two participants reported that success was not explicitly discussed.

For Adoption, some participants (n=3) stated they tracked the distribution of in-person materials.
However, a participant noted that they did not assess whether recipients engaged with or used the
materials. This variation may reflect differing roles and levels of involvement in implementation,

or a lack of shared processes for tracking how materials were received and acted upon.

None of the participants explicitly addressed implementation—whether individuals were

receiving or interacting with the initiative in the way it was intended. In our interviews, this
concept was framed by asking whether participants had tried to track how the initiative was

received on the ground (e.g., whether people engaged with the materials as designed or followed
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the recommended actions). Two participants responded to this question by indicating they did

not discuss the measurement of success.

Lastly, under Maintenance, two participants acknowledged that the initiative's sustainability was
not discussed. This may reflect either a lack of long-term planning or the initiative's time-limited

nature during the pandemic response.

3.3.1.7 Barriers, Enablers, and Ethical Considerations

Table 4 presents the factors identified by participants as either supporting or hindering the
success of the SCAGO misinformation initiative, as well as reflections on ethical considerations.
A key enabling factor was that the initiative originated from a trusted community source (n=4),
which participants felt enhanced its credibility and acceptance. Several participants also
highlighted the importance of having a supportive environment (n=2), having access to public
health resources (n=2) and funding (n=2). They also emphasized the initiative's interactive nature
(n=3) and the expression of empathy in its delivery (n=3) as aspects that contributed to its
success. Additional enablers included the use of user-friendly materials (n=1), the involvement
of a multidisciplinary team (n=3), guidance from the team (n=1), and being up-to-date with
research and COVID-19 updates (n=1). SCAGO’s ability to leverage existing networks (n=1)
was also described as a strength, helping to extend the reach and relevance of the initiative. In
some cases, community focus during the design phase (n=1) and participation in broader

coalitions (n=1) were seen as important contributors to successful implementation.

In contrast, a number of barriers were identified. The most commonly mentioned challenge was
individual resistance to changing one’s mind (n=5), highlighting the challenge of addressing
deeply held beliefs. However, some participants recognized that complete attitudinal change was
not always possible or necessary, emphasizing that even shifting a few perspectives was

considered a meaningful success.

“For those who are very hard set. Is there still a way to help them understand? Some people
never change their minds about the vaccine because they just believe what they believe, no

matter what you do. But if we are able to change, you know. If we have 10 people there [...] and
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half of them now say, I'll take [the vaccine]. I consider it a success. We have saved five people

out of 10. So, for us it wasn't to change everybody but was to give the fact” (P05)

Other obstacles included logistical issues (n=3), ongoing COVID-19 restrictions (n=1), and
difficulties in message acceptance, with some audiences challenging the accuracy of the
information presented (n=1). Additional barriers included the complexity of scientific material
(n=1), challenges in contacting people (n=1), burnout of the deliverer of the initiative, such as
COVID-19 Ambassadors (n=2), and the rapidly evolving information landscape during the
pandemic (n=2). Additionally, while the initiative’s community-driven approach was seen as a
strength, it was also described as resource-intensive (n=1), requiring significant time and effort

to coordinate and sustain.

Ethical considerations were not consistently raised across interviews. Some participants
expressed uncertainty about the role of ethics in the initiative’s development (n=4), while others
referenced general ethical reflections (n=1) or more specific concerns. These included
maintaining confidentiality within the SCAGO database (n=1), securing research ethics approval
(n=1), and deliberations around the appropriateness of providing financial support to encourage
vaccination (n=1). This variation could suggest that ethics may not have been a consistent focus

across all SCAGO experts.

3.3.1.8 Countering Misinformation and Integration of Models, Theories, and Frameworks

(MTFs)

All participants reported that misinformation was a central part of the conversation during the
initiative's development. A variety of strategies were used to counter misinformation presented in
Table 5. Participants commonly presented correct information directly (n=6) by relying on
guidance from public health representatives or organizations to craft appropriate responses (n=3).
Some participants also described using emotional appeal (n=2), providing educational material to
help people discern fake news (n=1), fostering community trust (n=1), and connecting physicians

with the community (n=2) as ways to respond to misinformation.

Discussions about how people react to misinformation were less consistent. Some participants

did not raise this issue (n=3), while others gave mixed responses that it was either unclear (n=2),
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not a priority of the initiative (n=1), or discussed only as part of ambassador training (n=1) and

when discussing safety concerns for ambassadors against hostility (n=1).

A similar pattern emerged when discussing the sources of misinformation. Social media was the
most frequently mentioned source (n=5) identified by the misinformation-countering experts,
followed by more general or community-identified sources (n=2). Two participants noted there
was no discussion about sources of misinformation. However, some participants provided mixed
responses, emphasizing that the focus of the intervention was to be a credible source rather than
to discredit others (n=1), while another participant contradictorily stated they would track

sources to discredit them (n=1).

Participants were also asked about any discussions surrounding emotions associated with
misinformation. Emotions like anger, mistrust (n=3), nervousness, and fear (n=3) were raised by
several interviewees, and some described including mental health experts in their efforts to
discuss emotions (n=2). This involved including this discussion in ambassador training to
prepare those reaching out to the community (n=1). Some participants mentioned these

discussions occurred when discussing vaccine hesitancy with patients (n=2).

Regarding worldviews, participants highlighted the influence of medical mistrust across all
interviews (n=7), as well as issues like the rapid rollout of COVID-19 vaccines (n=3), intrinsic
concerns about vaccinations (n=1), religious beliefs (n=2), and broader demographic influences
(n=1). This suggests mistrust plays a big role in shaping worldviews surrounding medical

decisions, especially vaccine hesitancy.

Responses varied when asked whether any pre-specified MTFs had been used within the
initiative. Some participants were unsure or unclear (n=3), while others explained that they had
developed approaches unique to the Sickle Cell community (n=3). One participant noted that

such approaches were not explicitly discussed (n=1).

Finally, unintended consequences were not a major focus of discussion. Most participants did not
identify any (n=4). However, one participant expressed concern that the initiative unintentionally
spread misinformation through WhatsApp (n=1) or potentially contribute to information

overload for community members (n=1), due to the interactive nature of group discussions and
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the potential amplification of anti-vaccine views. Another participant raised the issue of online
abuse of attendees (n=1) caused by ill-intentioned individuals crashing online events. There were

also concerns over providing medical advice to patients over a WhatsApp group chat (n=1).

3.3.1.9 Additional Considerations Informing the Misinformation Initiative

Table 6 presents supplementary themes that emerged from participant reflections beyond the
structured interview guide. One prominent consideration was the vulnerability of the target
audience (n=3). Participants emphasized that individuals living with sickle cell disease may be
more susceptible to misinformation due to their chronic condition and past negative experiences
with the healthcare system. This vulnerability was framed within the broader context of systemic
inequities and heightened fear during the pandemic. Some participants (n=2) discussed how
distrust, stemming from historical and ongoing discrimination, influenced the necessity for
SCAGQO'’s initiatives to address not only informational gaps but also community concerns and

lived experiences.

Other reflections included more process-oriented observations. One participant noted that they
were not involved in the early stages of planning (n=1), expressing uncertainty about how the
initiative was originally conceived. Another participant emphasized the significance of being
perceived as a credible source (n=1), stating that trust in the messenger held greater influence
than broad public health messaging. One participant described taking their own initiative to

research misinformation and vaccine hesitancy independently.

Lastly, the participants offered suggestions. One participant highlighted the importance of being
mindful of volunteers' time (n=1), especially considering the demands of the pandemic and the
volunteer nature of the work. Others stressed the necessity for clear and consistent
communication between practitioners and the public (n=1) while noting that physicians and
frontline professionals also need support (n=1), particularly in high-pressure public health
situations like COVID-19. Finally, there was a call for any guidance released to be as pragmatic
and accessible as possible (n=1), indicating that recommendations should be clear, actionable,

and feasible, particularly during times of crisis.
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3.4 Discussion

This study examined how SCAGO's interest holders thought about and developed an initiative to
counteract misinformation during the COVID-19 pandemic. By conducting in-depth semi-
structured interviews and mapping the findings onto relevant theoretical frameworks, we
explored the extent to which a real-world, practice-based development process aligned with, or

could be informed by, established MTFs.

While this project has been described as a misinformation initiative, it is unclear whether all
interviewees would characterize it in those terms. Although misinformation was a central
concern, the intervention also addressed broader goals such as trust-building, education, and
community engagement, suggesting that “misinformation” may only partially capture the scope

of its intent and design.

All SCAGO interest holders acknowledged that misinformation was a core consideration in
developing their initiative, demonstrating that the initiative was shaped by a proactive approach
to misinformation rather than a passive focus on information delivery. Despite this focus,
participants rarely described using formal behaviour change frameworks. This may indicate that
misinformation was not commonly understood in behavioural terms during the planning phase,
and that the initiative was developed reactively, rather than through a systematic, theory-driven
method. Instead, responses mostly reflected a reliance on informal strategies and collaborations
with public health partnerships, specifically approaches that had proven effective previously and
were based on a deep understanding of and a relationship with the sickle cell community.
Additionally, some modifications were implemented to address the specific needs of this
population. This reflects a broader pattern in public health, where theoretical models can be

valuable for conceptualizing behaviour change but are not always practically employed.

The identification of 10 distinct themes related to targeted goals and outcomes suggests that team
members may not have shared a fully unified understanding of the initiative’s core objectives.
Rather than indicating disorganization, this diversity may reflect the varied roles, priorities, and
perspectives of those involved in the initiative’s development. For example, some participants

emphasized behavioural change (e.g., vaccine uptake), while others focused on broader
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outcomes such as reducing fear or increasing trust. This variation is not uncommon in
community-based initiatives, where multiple goals may coexist and evolve in response to
community needs. However, if clear and shared objectives are not established from the
beginning, it may result in discrepancies during the design or implementation phases.
Establishing common goals early in the process may improve coordination, consistency, and

overall effectiveness in future interventions.

Notably, this study found a strong emphasis on trust-building initiatives and communication with
the community it serves. Strategies such as employing community ambassadors, utilizing social
media, and providing practical support (e.g., food and transportation vouchers) align with
SCAGO’s mission to be a trusted entity that emphasizes the importance of relational trust in
combating misinformation. Participants described how mistrust, particularly in healthcare
institutions, shaped both the design and delivery of the initiative. This is consistent with
longstanding research on the historical and systemic mistrust among Black communities and its

implications for vaccine uptake and public health messaging.3’

Although participants were not directly asked to define the “Actor” component of the AACTT
framework, some responses revealed a broader interpretation of agency. For example, one

participant noted:

“Yes, we did want to empower people to be able to do their own research, to understand how

some sort of baseline literacy for and numeracy for, you know, a bit more scientific and complex

data.” (P06)

This suggests that the intended actors may have included not only SCAGO but also members of
the target audience, such as patients and caregivers, who were encouraged to take a more active

role in engaging with information and making health decisions for themselves.

While the initiative was grounded in responsive, community-tailored strategies, participants
provided limited detail on how outcomes were defined or measured, highlighting an area that
may benefit from greater clarity and structure in future evaluations. While some participants

tracked vaccination rates and public engagement, others were unsure how success was defined or
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evaluated. The implementation and maintenance components of the RE-AIM framework were
particularly under-discussed. In fact, the COVID-19 hub was partially taken down later. This
illustrates a wider trend in public health, where urgency often leads to rapid deployment of

interventions without a solid evaluation framework to assess their effectiveness.

Additionally, the role of emotions and worldviews was variably addressed. While some
participants recognized how fear, anger, and mistrust shaped vaccine hesitancy, many provided
non-specific or surface-level responses. The lack of deep engagement with psychological drivers
of misinformation may represent a missed opportunity, especially given the known role of

emotion and identity in misinformation susceptibility.3?

Most participants did not appear to consider the possibility of unintended consequences during
the initiative's development. However, a few did raise concerns, such as the potential for
misinformation to spread through WhatsApp since it facilitated a group chat or for audiences to
feel overwhelmed by excessive information provided to them. While these cases were not
common, they illustrate the unpredictable nature of misinformation environments, where even
well-intentioned interventions can produce unintended effects. Notably, our exploration of
development processes was guided by established frameworks, which may have shaped the focus
of our questions. To reduce this potential bias, we incorporated open-ended prompts and ensured
that responses were also coded inductively to capture themes beyond those prescribed by the

frameworks.

3.5 Limitations of the study

This study has several limitations. First, the small number of participants (n=7) and lack of data
saturation limit the generalizability of findings. Furthermore, all participants were affiliated with
a single initiative and may have had overlapping roles, which could introduce bias or limit
diverse perspectives. Moreover, interviews were carried out retrospectively, and certain
participants struggled to fully remember discussions or events from earlier in the pandemic. In
the future, conducting these interviews throughout the development process could prove

beneficial.
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3.6 Conclusion

This study provides valuable insight into how community-based misinformation interventions
are conceptualized and executed in real-world contexts. The findings reveal a gap between MTFs
and their practical integration and execution, indicating a demand for guidance that is more
accessible, adaptable, and sensitive to context for community organizations. Future research
should explore ways to integrate the insights of misinformation interest holders into the creation
of these MTFs and consider how community organizations can be better supported in adopting
and adapting them. Evaluating the long-term impacts and sustainability of real-world countering

initiatives will also be critical for informing future preparedness and response strategies.
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Table 1. Themes reported to describe the development process of the SCAGO
Misinformation Initiative (n=7)

Themes (frequency) Subthemes Example quote!

How ideas for initiative components were generated

Community Identified Concerns “Now, when we want to develop
(n=3) resources, the COVID-19 ambassador

team works with the Advisory Council
[...], communicating with community,
with patient, what are we hearing? So
that will help us to develop the resources
that we develop” (P05)

Individual Idea Generation?
Group idea generation

CEO proposes an idea

How evidence played a role in the development

Consulting public health websites “I would usually get the information
(n=4) from those town halls or from like public
health websites” (P01)

Conduct own research
Staying up to date with COVID

information
How working within teams played a role in the development
Consulting experts (n=5) “[SCAGO] asked me to get involved to

provide sort of medical consulting on
the materials that were developed”
(P02)

Creating the COVID-19
Ambassador team (n=2)

Setting up COVID-19 Advisory
Group

Attending townhalls (n=2)

Leveraging informal networks

Meetings to discuss
ideas/concerns with the team
How the materials were created
Feedback and approval (n=4) “Then you would share it with the CEO
or the social media coordinator and they

would take a look, suggest some edits”
(P01)

Creating a script for discussions
(n=2)
Creating a draft - graphic design
Posting/Distributing the material
(n=2)
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Discussion on who should be involved in initiative development

Physicians (n=6)

Patients (n=3)

Other community organizations
(n=2)

Students

Social worker

Trusted individuals of SCAGO
Sickle cell community (n=2)
COVID lived experiences

hematology
mental health
infectious disease
family physicians

“So, these were doctors that had
volunteered their time so people could
reach out, ask more questions” (P03)

Targeted goals and outcomes of the initiative

Disseminating correct information
(n=5)

Increasing COVID-19 vaccination
(n=4)

Counteracting misinformation
(n=4)

Building trust (n=4)

Engaging sickle cell community
in discussion (n=3)

Making information easy to
understand (n=2)

Alleviate fears (n=2)

Providing support

Changing people's perspective on
clinical trials

Aim to reach as many people as
possible

Educating people
on COVID-19
vaccine and
research
Empowering
decision making

“I think the overall purpose was to give
the SCAGO members information about

how to protect their health in pandemic”

(P07)

ITo enhance the clarity of the tables, example quotes have been included for the most frequently referenced
themes. However, this does not suggest that these themes are of greater or lesser importance than others.
>Themes without reported frequencies were mentioned by only a single participant
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Table 2. Mapping SCAGO Misinformation Initiative using the AACTT Framework (n=7

Themes (frequency) Subthemes Example quote'

Action (Specific behaviours targeted in the initiative)

Increased COVID-19 “Yeah, I think definitely vaccine adherence. |
vaccination (n=6) would love that to go up, so making sure you

know people were opting to take their vaccination,
were going to take their booster” (P03)
Increased research and
numeracy literacy (n=2)
Increased compliancy to
healthcare guidelines?
Non-behavior discussions
fear reduction
informed
decision making
Increase self-advocacy
Context (Settings in which the initiative is delivered)

In-person (n=4) “So, in person we have booklets at various
events” (P06)

Community
hospitals/clinics
conferences
Online (n=4)
social media

Website
Over the phone (n=4)

Target (Audience of the initiative)

Sickle cell patients (n=7) “I'd say for people that you know, had sickle cell”
(P03)

Caregivers of sickle cell
patients (n=7)

Black population (n=4)
Healthcare professionals
Global audience

Time (When the initiative was delivered or planned to be delivered)

Unsure (n=2) “I'm not necessarily sure [ do” (P03)
Immediately (n=2)
Stopped when funding ran
out (n=2)

Stopped when COVID
restrictions lifted

ITo enhance the clarity of the tables, example quotes have been included for the most frequently referenced
themes. However, this does not suggest that these themes are of greater or lesser importance than others.

>Themes without reported frequencies were mentioned by only a single participant
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Table 3. Measuring the Success of the Misinformation Initiative using the RE-AIM

framework ! n=7!

Themes (frequency)

Example quote!

Reach (Awareness and engagement of the
initiative)

Tracked interactions (n=3)

Tracked number of booklets created (n=2)
Tracked website visitations?
Tracked booklets given to organizations

“We would track how many people we
would reach just to like speak to them in
general” (P04)

Effectiveness (Observed outcomes and perceived

impact of the initiative)

Example quote

Tracked vaccination rates (n=4)

Did not discuss success (n=2)
Tracked vaccine hesitancy opinions

“We kept track of, you know, whether they
took the vaccine, whether they took their
doses in what type, what type of vaccine
they got as well” (P03)

Adoption (How and by whom the initiative
materials were used)

Example quote

Tracked in-person material given out (n=3)

did not track recipient use of the material

“Also, when we would speak to people in
person, we would track how many people
we spoke to, what type of pamphlets and
things like that we gave out” (P04)

Implementation (Delivery of the initiative as
planned or intended)

Example quote

Did not discuss success (n=2)

“I don't really recall like any discussions
about how we were going to measure
success at all of these initiatives” (P01)

Maintenance (Sustainability of the initiative)

Example quote

Did not discuss sustainability (n=2)

“The COVID-19 hub is still there [...] 1
don't think further than that was
discussed” (P03)

ITo enhance the clarity of the tables, example quotes have been included for the most frequently referenced
themes. However, this does not suggest that these themes are of greater or lesser importance than others.
>Themes without reported frequencies were mentioned by only a single participant
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Table 4. Enablers and Barriers to a successful misinformation initiative (n=7

Themes (frequency) Example quote'

Factors that favored the initiative

Initiative from a trusted source within the community “One thing that worked in our favor
(n=4) was that when contacting sickle cell

families and patients, they already kind
of knew the organization and there is
certain level of trust” (P04)

Supportive environment (n=2)

Resources from public health (n=2)

Interactive nature of the initiative (n=3)

Funding (n=2)

Being empathetic (n=3)

Having a multidisciplinary team (n=3)

Guidance

Being up to date with research and COVID-19 guidance

Community focus in designing the initiative

Being part of a coalition

User-friendly documents

Leveraging networks of SCAGO

Factors that hindered the initiative

Individual resistance to change mind (n=5) “For those who are very hard set. Is
there still a way to help them
understand? some people never
change their mind about the vaccine
because they just believe what they
believe, no matter what you do” (P05)

Complicated scientific material online

Logistical issues (n=3)

COVID restrictions

Information accuracy challenged by the audience
Unsure

Challenges in contacting people

Bottom-up Approach Resource Intensive
Deliverer Burnout (n=2)

Changing information environment during pandemic

(n=2)

Discussion of ethical issues

Not discussed/unsure (n=4) “Not that I know.” (P03)

Indirect discussion

Discussed SCAGO database confidentiality
Discussed research ethics approval

Ethics around financial support for vaccine recipients

ITo enhance the clarity of the tables, example quotes have been included for the most frequently referenced
themes. However, this does not suggest that these themes are of greater or lesser importance than others.
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Table 5. Countering Misinformation and the extent of MTF integration (n=7)

Theme (frequency) Subthemes Example quote'

Was misinformation part of your discussion when developing the initiative?

Yes (n=7) “Yeah, yes, definitely.” (P01)
Methods of Countering Misinformation

By presenting correct “Just trying to put out, you
information (n=6) know more detailed and correct

information about why these
things had been developed so
quickly” (P02)
Guidance from public health
representatives/organizations
to develop responses
Using emotional appeal (n=2)
Through connecting physicians
with the community (n=2)
Building trust with the
community
Through providing educational
materials to help people discern
fake news

Discussions around reactions to misinformation

Not discussed (n=3) “We didn't explicitly talk about
it” (P03)

Unclear response (n=2)

Not a focus of initiative

Part of ambassador training

Ambassador safety concerns

against hostility

Discussions around sources of misinformation

social media (n=5) “I think we all know where
these things circulate. You
know, like it's on social media,
TikTok, you know that kind of
thing” (P02)

Non-specific discussion (n=2)

Sources brought by

community

Not discussed (n=2)

Focus was on being a credible

source more than discrediting

sources

Tracking source to discredit

Discussions surrounding emotions related to misinformation
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Nervousness and fear (n=3) “Probably fear” (P07)

Anger/mistrust towards

organizations (n=3)

Non-specific discussion (n=2)
emotions brought up when
asking patients about
vaccine hesitancy

Included mental health experts to

discuss emotions (n=2)

Not discussed

Discussed during ambassador

training
Discussions surrounding worldviews related to misinformation
Medical mistrust (n=7) “Some individuals in the sickle

cell community may not trust
medical professionals or even
individuals who may be from
lower income communities. Or,
racialized communities based
on like past history may have
distrust towards medical
professionals” (P04)

COVID-19 vaccines developing

and rolling out fast creating

hesitancy (n=3)

Intrinsic concerns about

vaccinations

Religious beliefs (n=2)

Demographic factors influencing

worldviews

Any integration of pre-specified approaches including MTFs

Unsure/Unclear response (n=3) “Not that I know” (P03)
Develop own methods unique to

Sickle Cell community (n=3)

No discussion

Any unintended consequences observed with the initiative

Not discussed (n=4) “No, not at all.” (P03)
Observed facilitation of

spreading misinformation

Information overload

Protecting participants from

online abuse

Medical legal responsibility in

providing specific medical

advice

ITo enhance the clarity of the tables, example quotes have been included for the most frequently referenced
themes. However, this does not suggest that these themes are of greater or lesser importance than others.
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Table 6. Additional Considerations regarding the initiative (n=7)

Themes (frequency)

Sample Quote

Consideration of vulnerability of
the audience (n=3)

“I think I explained before about perhaps some reasons why
the sickle cell disease community would be a little bit more
vulnerable to some misinformation just because of previous
negative experiences in the healthcare system [...] and also
people with sickle cell disease are already living with chronic
disease” (P01)

Experiences of audience with
discrimination and stigma (n=2)

“Lots of them experience like discrimination and stigma and
things like that because of their race and kind of that
intersection with their chronic disease as well” (P01)

Not involved in initial planning

“I actually wasn't involved at the beginning of, of when they
were kind of creating this” (P01)

Focus was on being a credible
source

“I think the main thing was just appreciating [...] mass
saturation of like go get your vaccine, now do it, everyone do
it, is not going to be as effective as hearing it directly from
somebody that you trust and who is, you know, available to
answer your questions” (P02)

Participant did their own research
to educate themselves

“I did do a lot of reading around about vaccine hesitancy, its
history, its sources.” (P02)

Staying conscious of volunteer’s
limited time

“It was like all hands-on deck. This was all my, this was all
volunteer time on my part, and I was working around the
clock seven days a week for, you know, four years in the
pandemic” (P07)

Need for shared understanding and
communication between
practitioners and public

“So, I think it's the listening that's missing [...]Jwe need to at
least be able to explain why or why not and [ ...] what are we
doing now that’s showing that we're listening?” (P07)

Recognizing physicians also need
support

“Recognize that practitioners as human beings, they have
feelings too” (P07)

Guidance to public should be as
pragmatic/simplistic as possible

“So whatever recommendations that come up [...] got to be
pragmatic, you know, like two or three things that are
reasonable to do in an emergency” (P07)

113



Appendix A: Ethics Approval Letter

The Ottawa | L'Hépital
741 Hospital d'Ottawa

Research Institute Institut de recherche

September 26, 2024
Dr. Jamie Brehaut

Ottawa Hospital - General Campus

Clinical Epidemiology Program

Centre for Practice- Changing Research (CPCR)
501 Smyth Rd, Room L1284, Box 201 B

Ottawa, ON K1H 8L6

Re: OHRI Institutional Approval for Ottawa Health Science Network Research Ethics Board (OHSN-REB)
Submission

Protocol ID#: 20240602-01H;

Understanding the real-world misinformation countering initiative development process: Theory-guided
semi-structured interviews

Dear Dr. Jamie Brehaut,

This letter serves as Ottawa Hospital Research Institute (OHRI) Institutional Approval for the above-referenced
study. Please maintain this documentation in your investigator study file.

Based on the information you provided about this study through the Clinical Research Registration Form, you have
satisfied the requirements for institutional (OHRI) approval. This includes initial research ethics approval by OHSN-
REB, appropriate departmental/service area notifications and execution (fully signed versions) of all agreement(s)
required to begin the study locally. Please note there may be additional agreement(s) pending execution that are
required to send funds, samples, or data to external sites, but are not required for you to begin your study locally.

Changes and/or additions to your study that may require additional agreement(s) or revisions to existing
agreement(s) must be communicated to the OHRI Contracts Office. This should be undertaken simultaneously with
any related OHSN-REB amendment submission.

Changes and/or additions to your study that affect various hospital/institution departments (e.g., pharmacy,
Department of Medical Imaging, EORLA, EEG, etc.) must be communicated to the relevant departments.

As mentioned in the 'Response’ tab of the Ethics application, you have 3 months from the date of initial OHSN-REB
approval to submit French documents including the translation certificate to OHSN-REB through the Translated
Documents section of the ethics application (if applicable).

Should you have any questions, please contact REBadministration@ohri.ca or 613-798-5555 extension 16719.
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Appendix B: SCAGO Website Initiative

SQAGO About Us Ad\ Yy R s & Educati Programs News & Events ContactUs Q Get Involved
Sichle Cell Awareness Group of Ontario

The
COVID-19
Hub

A central hub for fact-checked
information and updates about
COVID-19 & how it affects those with
sickle cell disease.

About the Hub

SCAGO is doing its part in the fight against COVID-19! Our COVID-19 hub was

Vaccination Booklets

Must read booklets with insights from individuals affected by sickle cell disease and
improving vaccine understanding amongst the sickle cell community.

Click on a booklet to open it

VACCINATION PERSPECTIVES IMPROVING VACCINE
OF PEOPLE AFFECTED BY
SICKLE CELL DISEASE UNBERSTANRING

VACCINE EQUITY IN SICKLE CELL DISEASE
VACCINE EQUITY IN SICKLE CELL DISEASE

2SO
SCEAGO Iel e moanc
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Appendix C: Recruitment Email sent to SCAGO experts

Recruitment Email for Non-Patient Professionals
Subject Line: Invitation to participate in research: Interviews on SCAGO’s health
misinformation countering initiatives
Hello,

You are receiving this email because you were involved in creating and developing initiatives
designed to counteract misinformation by the Sickle Cell Awareness Group of Ontario
(SCAGO). This research is a collaborative effort between SCAGO and The Ottawa Hospital
Research Institute (OHRI).

You are being asked to participate in a research study that we are conducting.

Participation is voluntary.

The COVID-19 pandemic has significantly increased the prevalence of health misinformation,
which poses challenges to public health initiatives and informed decision-making. Organizations
like SCAGO have developed various educational materials and interventions to combat this
misinformation. Our study aims to understand the processes and decisions behind the
development of these educational materials and how scientific knowledge can better support
SCAGQO in designing more effective strategies by conducting virtual interviews. These will help
us identify the barriers and drivers considered in the development process, the extent to which
existing scientific knowledge was utilized, and how future interventions can be improved.

Given your experience with SCAGO's initiatives, we would like to invite you to participate in a
1-hour interview, which will be conducted via Microsoft Teams. More information regarding the
study’s purpose, discussion points and significance of this study can be found within the 1-page
document and the Information Sheet/Informed Consent Form is attached to the email.

We will be sending a reminder email 3 weeks after the first recruitment email if there are not
enough participants recruited. For recruited participants, we will send an appointment reminder
email a few days prior to the interview.

Thank you for considering our request. If you are interested in participating, or if you have any
questions or concerns, please contact Zeynep Cildir by email at zcildir(@ohri.ca. You can also
contact Dr. Jamie Brehaut by email at jbrehaut@ohri.ca

Thank you,

Zeynep Cildir

Ottawa Hospital Research Institute

zcildir@ohri.ca

613-737-8899 extension 73820

116


mailto:zcildir@ohri.ca.

Appendix D: 1-Page Project Description attached within the
recruitment email

Since the onset of COVID-19 pandemic, there has been a significant rise in health
misinformation — defined as false, inaccurate, or misleading information diverging from the
best available evidence at the time. Public health agencies and organizations such as the Sickle
Cell Awareness Group of Ontario (SCAGO) often seek to counteract misinformation as part of
their efforts to develop educational materials and other interventions designed to promote healthy
behaviours. Very often, the urgency of these challenges means that such organisations must
design these interventions based on the expertise they have on hand, rather than on a complete
understanding of the relevant academic literatures. We are interested in exploring whether these
literatures might be better employed to help organisations design better educational strategies
and interventions.

One such literature outlines a wide range of factors relevant to understanding and
countering health misinformation, including education about misinformation, the individual,
social and group factors that lead to people believing misinformation, and the factors that lead to
misinformation-associated health behaviours (e.g. vaccine denial, distrust of the healthcare
system). While considerable knowledge exists about how to counter misinformation, it is unclear
to what extent this knowledge is potentially of use to real-world intervention developers, or
whether it is already understood and used.

To explore these issues further, we would like to conduct a series of interviews of
people who supported the development of SCAGO education materials and interventions
around COVID. Through these interviews, we’ll learn about the processes and decisions
involved in SCAGQ’s efforts to design these educational interventions, as well as how and to
what extent the process was intended to counteract health misinformation and misinformation-
associated health behaviors. Understanding these processes will help us understand how existing
knowledge from the academic literature might be employed to support future such efforts.
Interviews will involve exploring the interviewees’ roles in development of the SCAGO
materials, the process of development as understood by interviewees, and the knowledge and
expertise that informed development. Our overall goal for this work is to help SCAGO design
new tools and processes that could inform future development of these kinds of initiatives,
allowing this project to evaluate the efficacy of existing strategies, guide future interventions, and
inform the development of effective tools to combat misinformation effectively.
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Appendix E: Information Sheet

Study Title: Understanding the real-world misinformation countering initiative development process:
Theory-guided semi-structured interviews

Principal Investigator: Dr. Jamie Brehaut (613) 737-8899 ext. 73820

OHSN-REB Number: 20240602-01H (5946)

INTRODUCTION

You are being invited to participate in an interview for a research study. You are invited to
participate in this study because of your experience and involvement with Sickle Cell Awareness
Group of Ontario (SCAGO)’s misinformation initiatives. This information sheet provides you
with information to help you make an informed choice. Please read this document carefully and
ask any questions you may have. All your questions should be answered to your satisfaction
before you decide whether to participate in this research study.

Please take your time in making your decision. Taking part in this study is voluntary. Deciding
not to take part or deciding to leave the study later will not result in any penalty.

IS THERE A CONFLICT OF INTEREST?

There are no conflicts of interest to declare related to this study.

WHY IS THIS STUDY BEING DONE?

Health misinformation has become a major challenge in public health. Organizations such as
SCAGO work to combat misinformation by developing educational materials and interventions
that promote healthy behaviors. Often, these organizations must rely on their existing expertise
rather than a comprehensive understanding of relevant scientific literature due to the urgency of
the situation. Our research aims to explore how academic knowledge can better support these
organizations in designing more effective educational strategies and interventions.

WHAT WILL HAPPEN DURING THIS STUDY?

You will be asked to take part in one interview over Microsoft Teams, with one or two members
of the research team. This interview will be informal and will take approximately 60 minutes.
Part of this interview will involve answering and discussing questions around the interviewees’
roles in development of the SCAGO materials, the process of development as understood by
interviewees, and the knowledge and expertise that informed development. The questions will
allow us to understand the processes and decisions involved in SCAGO’s efforts to design these
educational interventions, as well as how and to what extent the process was intended to
counteract health misinformation and misinformation-associated health behaviors.

You may skip any questions that make you uncomfortable or that you do not wish to answer. The
session will be audio and video recorded, but you can opt out of the recording and still
participate. In this instance written notes will be taken as an alternative.

118



VOLUNTARY PARTICIPATION AND WITHDRAWAL

You can choose to end your participation in this research (called withdrawal) at any time without
having to provide a reason. If you choose to withdraw from the study, you are encouraged to
contact the research team.

You may withdraw your permission to use information that was collected about you for this
study at any time by letting the research team know. However, this would also mean that you
withdraw from the study.

HOW LONG WILL PARTICIPANTS BE IN THE STUDY?

Your participation in the study will last approximately 1 hour for the interview.

CAN PARTICIPANTS CHOOSE TO LEAVE THE STUDY?

Yes, you can choose to leave at any time.

WHAT ARE THE RISKS OR HARMS OF PARTICIPATING IN THIS STUDY?

You might find that some of the questions are sensitive in nature, and or personal. You can
choose not to answer questions that make you feel uncomfortable.

WHAT ARE THE BENEFITS OF PARTICIPATING IN THIS STUDY?

You may not receive any direct benefit from your participation in this study. We hope that
findings from this study will help SCAGO design new tools and processes that could inform
future development of these kinds of initiatives, allowing this project to evaluate the efficacy of
existing strategies, guide future interventions, and inform the development of effective tools to
combat misinformation effectively.

HOW WILL PARTICIPANT INFORMATION BE KEPT CONFIDENTIAL?

If you decide to participate in this study, the research team will only collect the information they
need for this study. Records identifying you at this centre will be kept confidential and, to the
extent permitted by the applicable laws, will not be disclosed or made publicly available, except
as described in this consent document.

Authorized representatives of the following organizations may look at your original (identifiable)
records at the site where these records are held, to check that the information collected for the
study is correct and follows proper laws and guidelines.

e The Ottawa Health Science Network Research Ethics Board who oversees the ethical
conduct of this study

e Ottawa Hospital Research Institute, the Sponsor of the study and who oversees the
conduct of research at this location
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Information that is collected about you for the study (called study data) may also be sent to the

organizations listed above. Your name, address, or other information that may directly identify
you will not be used. The records received by these organizations may contain your participant
code.

Any identifying information shared during the discussion will not be included in the written
records. Any individual quotations used in publications will be non-identifiable, labeled only by
study identification numbers.

The audio/video recordings will be stored in a secure location and viewed/heard only by
members of the research team. The recordings will be kept until they have been professionally
transcribed (turned into written records), and then they will be destroyed.

This research study collects information on age, sex, gender, ethnicity, and other characteristics
of individuals because these characteristics may influence how people respond. Providing
information on your age, sex, gender or ethnic origin is voluntary.

If the results of this study are published, your identity will remain confidential. The information
collected during this study will be used in analyses and published/ presented to the scientific
community at meetings and in journals.

Your de-identified data from this study may be used for other research purposes. If your study
data is shared with other researchers, information that links your study data directly to you will

not be shared.

Even though the likelihood that someone may identify you from the study data is very small, it
can never be completely eliminated.

WHAT IS THE COST TO PARTICIPANTS?

There is no cost associated with participation.

ARE STUDY PARTICIPANTS PAID TO BE IN THIS STUDY?

You will not be paid for taking part in this study.

WHAT ARE THE RIGHTS OF PARTICIPANTS IN A RESEARCH STUDY?

You will be told, in a timely manner, about new information that may be relevant to your
willingness to stay in this study.

You have the right to be informed of the results of this study once the entire study is complete. If
you want to be informed of this study's results, please contact the research team.
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Your rights to privacy are legally protected by federal and provincial laws that require safeguards
to ensure that your privacy is respected.

By signing this form, you do not give up any of your legal rights against the researcher, or
involved institutions for compensation, nor does this form relieve the researcher or their agents
of their legal and professional responsibilities.

WHOM DO PARTICIPANTS CONTACT FOR QUESTIONS?

If you have questions about taking part in this study, please contact Zeynep Cildir via email at
zcildir@ohri.ca, or Dr. Jamie Brehaut at 613-737-8888 ext. 73820 or via email at
jbrehaut(@ohri.ca,

If you have questions about your rights as a participant or about ethical issues related to this
study, you can talk to someone who is not involved in the study at all. Please contact The Ottawa
Health Science Network Research Ethics Board, Chairperson at 613-798-5555 extension 16719.
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Appendix F: Qualitative Interview Guide

Misinformation initiatives SCAGO:
Interview Guide

Pre-amble: Thank you for taking the time to meet with us. We’re interested in your role and
experience in the development of the SCAGO COVID initiative.

The purpose of our discussion today is to gain an understanding of SCAGO's COVID initiative,
your thoughts about the process that was used, and whether health misinformation was a
consideration for the initiative. Your insights will be invaluable in helping us understand how the
initiative developed, and the outcomes you were seeking to achieve.

Your responses will be kept confidential and used solely for this research. We’ve provided a
consent form by email. Any questions before we start? Is it ok if I record and transcribe our
conversation so that I can review it later?

Part 1: Icebreaker

Q1: Can you tell me what your role is with respect to SCAGO?

Prompt: What does that mean in terms of time spent, day-to-day activities?

Part 2:

We are interested in learning more about how the Sickle Cell Disease and COVID-19 Vaccine
initiative was developed and implemented. (show example on computer) Do you remember this?
If you like, you can look at it in more detail to refresh your memory.

Q2: How would you describe the initiative as you understand it?
Prompt: Are there different components to the initiative? Was it just about putting
information on the website, or were there other components?

Q3. How did you go about developing this initiative as you recall it?
Prompt: Were you part of the development from the start? If not, when did you join? Can

you tell me the various steps you were involved in?

Q4: Who do you think was the audience for this initiative? Do you recall any discussions about
who specifically the group wanted to target?

QS. Can you recall discussions about who should be involved in this initiative's development?
Was there discussion about why certain people should be involved?

Q6. Can you recall any discussions about involving diverse perspectives (e.g. gender, ethnicity)
during development?
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Q7. During discussions about this initiative, how would you describe what you hoped its goals
or outcomes would be?

Prompt: What effects did you hope the initiative would have? How was that discussed?

Q8. Did you ever discuss any specific behaviours that you hoped your audience would perform
because of the initiative?
Prompt: any behaviours you want to see increased? e.g. taking the COVID vaccine? Any
behaviours you want to see decreased? E.g. close contact during COVID
Prompt: Any other behaviours?
Prompt: Any behaviours by other groups (e.g. health care providers?)
Q8a: Did you ever discuss the time/when this initiative would be applied?
Q8b: Did you ever discuss the context/where to implement this initiative?
Prompt: If you see “behaviour” as hopefully changing this initiative, help me understand
more about it. You’d want ‘action’ to (increase/decrease) by (actors) [for (targets)], mostly
(where/context), mostly (when/time)? Is that about right?

Q9. Did you discuss how you would measure the success of your initiative? If yes, tell me more
about that.
After they answer this, check the prompts for outcomes based on RE-AIM categories
below not mentioned (don’t use the jargon, just the ideas)
Reach: Did you think about how many people were aware of the initiative?
Effectiveness: Did you think about whether the initiative worked? What changes/benefits
did you observe?
Adoption: Did you think about how people use the material?

Implementation: Did you try and track if people were receiving the initiative the way you
intended?

Maintenance: Did you think about whether the initiative continuing to be effective? What
efforts are being made to sustain the initiative long-term?

Q10. Looking back on your experience with this intervention, what are some things that worked
in your favour towards a successful initiative?

Prompt: Others have reported (e.g. having a good team)? worked in your favour ...

Q11. Looking back on your experience with this intervention, what are some things that got in
the way of having a successful initiative?

Prompt: Others have reported (e.g. limited resources)? worked against this initiative...

Q12. Looking back on your experience with this intervention, were there any ethical issues
mentioned or discussed within the team?
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Prompt: Issues emerging in the development process or from organizational review (e.g.
SCAGO endorsing medical treatments or procedures)? Issues around the acceptability of the
intervention?

Part 3:
We are also interested in how health misinformation informs the development of interventions
like this one.

Q13: During development of this initiative, did you discuss how misinformation might come
into play?

Prompt: Were you worried conflicting health messages would interfere with the
initiative?
*If they answer NO, skip to Question 20*
Q14: Did you discuss how to counteract this misinformation? Tell me about that.
A few quick questions about the misinformation piece. In terms of dealing with
misinformation specifically...
Q15: Did you ever discuss how people can react differently to misinformation? (e.g. intuitive
thinking, people lacking analytical thinking or deliberation)

Q16: Did you ever discuss the potential sources of misinformation?

Q17: Did you ever discuss emotions surrounding misinformation? (e.g. emotion-laden
misinformation, audience emotional reactions to misinformation)

Q18: Did you ever discuss how someone’s existing beliefs affect susceptibility to
misinformation?

Q19: Did you ever discuss how worldviews could affect susceptibility to misinformation?

Q20. In designing this initiative, were there any pre-specified approaches, or frameworks, or
guidance, or templates, that you used to help you design the initiative?

Prompt: For example, in developing an intervention to address misinformation about vaccines, a
team might use the Health Belief Model to shape the campaign. This model would help design
messages that address perceived barriers, benefits, self-efficacy, and threats associated with
vaccine misinformation.

Q22: Did you ever consider or discuss whether there might be unintended consequences of the
initiative? So, results that you didn’t want to happen?

Q23: Anything else about the development process you would like us to know?
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Appendix G: Extracted Themes with Sample Quotes

Themes

Sub-theme

Sample Quote

Frequency
(Out of 7)

Components of the initiative

creating informational
materials

“Initiatives like the, you know,
development of vaccine
educational resources, you know,
filming little promotional videos
in support of vaccination. (P02)

5

Online Content (e.g.
personal testimonials,
interviews with patients,
website)

“Also just updating our social
media or website with information
on COVID-19 [...] There was,
like some posters, videos that we
made related to COVID-19 and
sickle cell that we created that was
shared on our social media and the
website” (P04)

Printed booklets

“but I think for the booklet, which
was something that was actually
going to be printed and
disseminated that was more so,
had more perspectives of more
people looking at it, reviewing it,
and providing their input on that”
(P04)

Community
Engagement

WhatsApp sessions

“I think we had some town hall
meetings by WhatsApp if I recall
where people could call in and ask
questions.”(P02)

phone calls

“I also did some outreach into the
community through like phone
calls.” (PO1)

in-person clinics

“It would involve me going in
person to like clinics, for example,
where individuals might be getting
COVID-19 vaccines. So, I would
get some information out about
sickle cell or if they had questions
related to sickle cell and COVID-
19, then I'd also address that as
well.” (P04)

food and transportation
vouchers for vaccinations

“I know we support with Uber to
vaccination sites and
transportation support.” (P05)

Webinars

“So, we had to do, you know, to
develop resources, we have to
organize [...] webinars and all of
that to better inform people and
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help them understand why the
vaccines were important and what
were facts.” (P05)

conferences

“You know, occasionally will
speak at conferences that SCAGO
organizes.” (P02)

practical support

“And so my role then was to
essentially provide vaccine details,
both in terms of location and help
people schedule appointments [...]
and then what their options were
in terms of vaccines, the different
types of vaccines, you know, all
the information around that where
they can go to get the vaccines,
who they should be talking to in
regards to their GP, their
specialist, what the vaccines do,
how it could affect them if they
have sickle cell disease, will it
contradict with any other
medications they're taking.” (P06)

Development process of the initiative

Idea generation for
initiative components

Community Identified
Concerns

“Now, when we want to develop
resources, the COVID-19
ambassador team [...]
communicates with community,
with patient, what are we hearing?
So that will help us to develop the
resources that we develop” (P05)

Individual Idea
Generation

“Yeah. So I think what I did was,
I kind of came up with like an
idea or I was kind of given an
idea by someone else on the
team and then I would do some
research about the idea, mostly
kind of looking at like public
health, like website and things
like that.” (PO1)

Group idea generation

“Then started planning out what
initiatives we wanted to create to
address the vaccine hesitancy and
then also inform and empower the
sickle cell community.” (P06)

CEO proposes an idea

“Like many things with SCAGO,
this is sort of the brainchild of [...],
who is the President of the
organization.” (P02)

Role of evidence in
development
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consulting public health
websites

“So, I would usually get the
information from those town halls
or from like public health
websites.” (P01)

conduct own research

“I know they also had [...] like a
research study going on about
COVID-19 in the sickle cell
disease in black communities. I
think that was like a larger
initiative that was kind of brought
up by the CEO and the board of
directors and the research team at
SCAGO.” (P01)

staying up-to-date with
COVID information

“Before doing the outreach calls,
obviously make sure that we're up
to date on everything as much as
possible, both in terms of the
vaccinations available. What
spaces had vaccinations? What
events we were doing next that
they could attend and then what
the latest protocols were in terms
of lockdown and other measures.
And so, we'd be prepared as much
as possible” (P06)

Working with teams

consulting experts

“Right. So, for instance, I just
remembered out of the blue earlier
this week, Doctor [...], you know,
and I send that e-mail because 1
know she was involved from
Toronto Public Health Agency.
We wanted her input because she
works for the public health and
she did provide good input” (P05)

Creating the COVID-19
ambassador team

“we created the COVID-19 team
and then started planning out what
initiatives we wanted to create”
(P06)

attending townhalls

“I would also sometimes get ideas
because I used to attend [...] these
like COVID-19 town halls
because I think they have like, I
think they encourage a lot of like
nonprofit groups to have COVID-
19 ambassadors and like things
like that. So, they would have
town halls for the ambassadors
and talk about like new
developments in COVID. So, I
would sometimes like get
information from those town halls
and then kind of create like a

127



graphic or something like that to
be shared.” (P01)

setting up COVID-19
Advisory Group

“So, first of all, we setup a
COVID-19 advisory group or
something like that, a Council”
(P05)

Meetings to discuss
ideas/concerns with the
team

“And then for the WhatsApp chat
I think there were a couple
discussions to plan for it, to get me
familiar with the format”(P07)

Leveraging informal
networks

“People probably really relied on
their informal social networks to
find out information, including
who they should be speaking to, or
who had who had credible
knowledge.” (P07)

Creating the materials

“And then to develop the
resources then, our team now, you
know, start to put the materials
together” (P0S)

Feedback and approval

“Like you draft it and then you
would share it with the CEO or the
social media coordinator and they
would take a look, suggest some
edits and then that was basically
it.” (PO1)

Creating a script for
discussions

“Yeah, we did have a guideline
that was developed from us and I
think we developed it through
looking at community, like a lot of
times we look at what Ontario
health released or you know what
the data is there. [...] but also
when we were talking to people
we had like a script that we
comment points to talk to people
about if they had questions.” (P03)

Posting/Distributing the
material

“And then you could post it like
onto the social media.” (P0O1)

Creating a draft - graphic
design

“And then I would kind of just
draft the graphic.“(P01)

Targeted audience of the

initiative

Sickle cell patients

“I'd say for people that you
know, had sickle cell, people that
had loved ones with sickle cell,
people within the Black
community” (P03)

Caregivers of sickle cell
patients

“Definitely patients and caregivers
of those patients, in particular the
parents of children with sickle cell
disease were the people that we
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thought we needed to reach.”
(P02)

Black population

“And our secondary audience was,
you know, black people in general
because we understand that a lot
of the systems was in the black
community again due to historical
experiences having been used in
prior experiences as Guinea pigs.”
(P0O5)

Healthcare professionals

“You know healthcare
professionals, so anyone within
the sphere.” (P06)

Global Audience

“There were actually a lot of
questions, people living with the
disease in other countries. So, you
know, I recall some of the follow
up questions were within the UK
or in Africa, I think also from
other provinces.” (P07)

Discussion on who shoul

d be involved within the initiative development

Physicians

“So, these were doctors that had
volunteered their time so people
could reach out, ask more
questions” (P03)

hematology (pediatric and
adult)

“So, we had hematologists, family
physicians as part of this COVID-
19 broader team [...] And then
you also had pediatric
hematologist, adult hematologist
who was specific to anyone.”
(P06)

mental health

“when we identified we need to
have at least one doctors and
hematologist, one who is in mental
health. Because there are mental
health implications to understand
the issues” (P05)

infectious disease

“and also someone in infectious
diseases. And that's how we made-
up the Council.” (P05)

family physicians

“So we had hematologists, family
physicians as part of this COVID-
19 broader team” (P06)

Patients

“And we've included also patient
voice on the panel, so, you
know, we have diversity in that
in that regard.” (P05)

No discussion/not part

“No, I wasn't actually part of those

of discussion discussions.” (P02)
Other community “So, for this initiative
organizations specifically, it was something
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that was in conjunction with the
black vaccine engagement team
with the City of Toronto” (P04)

students

“A lot of us were from what I
recall students and we had like a
science backgrounds. (P03)

Social worker

“We have patient partners, we
have, you know, social worker”
(P05)

trusted individuals of
SCAGO

“Individuals who've worked with
the community before. Always
been part of SCAGO for a long
time. So, we have that
connection and rapport, so
individuals like myself, who's
been with organization for
numerous years” (P06)

Discussion on involving diverse perspectives within

the initiative development

No discussion/not part
of discussion

“So I wasn't actually again part of
the discussion generally about
who should be contributing” (P02)

Sickle cell community

“A lot of them have like
experienced both sickle cell
disease or it somehow touched
them in their lives. So, I think a lot
of them bring that perspective
already.” (PO1)

non-specific discussion

large team indicating
diverse perspectives

“I don't really think it was
mentioned specifically about
involving genders or ethnicities,
but I think just by having a wide
group of individuals, I think a lot
of different ethnicities and
different genders were able to look
at it.” (P04)

COVID lived
experiences

“Like the interviews that I did
with people about their COVID-19
experiences. Like that was the
discussion about kind of bringing
in their experiences into the
discussion of like COVID-19 and
stuff like that.” (PO1)

Physicians

“I know that I was not the only
medical person who reviewed it”
(PO7)

Other community
organizations

“So, there was our individual
team at SCAGO. You're part of a
larger vaccine, I think it was the
Toronto vaccine hesitancy

organization [...] But yeah, that
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larger coalition definitely helped
us align on the goals and
strategies that were working in
different communities or with
different individuals. So diverse
opinions and backgrounds was
definitely there through that”
(PO6)

Targeted goals and outcomes of the initiative

Increasing COVID-19
vaccination

“I think what was talked about
was an uptake in COVID-19
vaccination in that specific
audience that we were catering
to. I think that was really the
main goal” (P04)

reducing vaccine
hesitancy

“Yeah then I guess the primary
one is to reduce the hesitancy
because the sickle cell disease
community is
immunocompromised and we're at
greater risk.” (P06)

disseminating correct

“Give them the information that

information they need to ensure their well-
being and also to support” (P05)

Counteracting “So, goals and outcomes were to

misinformation reduce the, you know, the myths
that people have around COVID-
19 in the vaccine” (P05)

Building trust “So that was my goal to create like
a safe space or to create like a
trusted community where people
can believe the information also to
feel comfortable to ask questions
as well.” (P03)

Engaging sickle cell “Yeah, I think, I think the goal of

community in the initiative was just to engage

discussion with the sickle cell disease

community and provide more
trustworthy information to them”
(PO1)

educating people on

COVID-19 vaccine and

research

“So, making sure that they weren't
furthering that risk due to not
understanding what the risk was.
And then their options for
mitigating the risk.”(P06)

empowering decision
making

“Also empowering people to make
the decision that they felt
comfortable with.” (P06)

Making information
easy to understand

“So really giving them the
general information and breaking
down the way that was
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approachable and accessible and
informative.” (P06)

alleviate fears

“With all the things we did, it
kind of also help to alleviate
some of those fears” (P05)

Providing support

“Also to support, we are still
supporting them getting
vaccinated because I know we
support with Uber to vaccination
sites and transportation support”
(P0O5)

changing people's
perspective on clinical
trials

“We have to do a lot of group
sessions, webinars, seminars,
one-on-one small groups to
really start to change people's
thinking. Help them understand
that there are so much, you
know, guidelines, that guiding
clinical trials that you cannot be
used as a Guinea pig” (P05)

Aim to reach as many
people as possible

“And these are the things that we
did to ensure that, you know, we
have, as many people involved,
and we get feedback, and we
target and reach as many people
as we possibly could.” (P05)

Specific behaviours targeted in the initiative

Increased COVID-19
vaccination

“No, I mean it was literally just,
you know, willingness to receive
the vaccine.” (P02)

increased research and
numeracy literacy

“Another behavior that I really
wanted people to have is like
being able to be inquisitive and
do the research yourself and find
ways to get evidence-based
research that can answer your
questions” (P03)

Increased compliancy to
healthcare guidelines

“Obviously following guidelines
as well, so social isolation,
making sure that you know
you're doing right by yourself”
(P03)

non-behavior
discussions

fear reduction

“The fear reduction through
being able to understand the
information they're given and
also look for information that
was from a valid and verified
resource.” (P06)
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informed decision making

“And then of course, being able
to make a decision, an informed
decision.” (P06)

Increase self-advocacy

“So, one of the things you hope
after an intervention like this,
that people will not just do the
action, but they'll also interact
with health professionals to hold
them accountable, right? So, it's
not being done to you, it's that
you're taking control of what
you're asking for, testing,
demanding. That you're entitled
to.” (PO7)

Targeted time of comme

ncing and/or ending the ini

tiative

unsurc

“I'm not necessarily sure I do. |
came in the middle of it, yeah.”
(P03)

Immediately

“When I was brought into this
initiative, the idea was that we
needed to do this immediately.”
(P02)

Stopped when funding
ran out

“also when the funding ran out for
COVID-19 ambassadors, so there
was no one else to, you know, we
were like gradually moved on to
like different roles.” (P03)

Stopped when COVID
restrictions lifted

“I think like when, when
restrictions were kind of opening
up again” (P03)

Targeted context of delivering the initiative

in-person

“So, in person we have booklets at
various events” (P06)

community

“You know, anybody was
welcome, but promotionals were
targeting black churches and black
organizations to ensure that, you
know, they were well informed.”
(P0O5)

hospitals/clinics

“So, I know that they attend
different like clinics like
community.” (P04)

conferences

“Yeah. And then also I think they
have [...] like a conference that
they hold, where they give out
information about different things
related to sickle cell.” (P04)

online

social media

“I think we had some town hall
meetings by WhatsApp if I recall
where people could call in and ask
questions.” (P02)
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website

“on the website. We have the
COVID-19 vaccine hub” (P06)

over the phone

“So my role, specifically within
community engagement was to
call people that were, like
subscribe to SCAGO or were
involved in SCAGO's community
and discuss vaccination with them
and also, you know, dispel
common myths, talk to them about
ways to go about getting it.” (P03)

Measuring the initiative

’

S SUCCess

tracked vaccination rates

“We kept track of, you know,
whether they took the vaccine,
whether they took their doses in
what type, what type of vaccine
they got as well. So, I think
through that you could kind of
measure the success” (P03)

Did not discuss success

“I don't really recall like any
discussions about how we were
going to measure success at all
of these initiatives” (P01)

Did not discuss
sustainability

“The COVID-19 hub is still
there. I think like people can
access it when they need, but I
don't think further than that was
discussed” (P03)

tracked interactions
(reach)

“So, pertaining to the database,
we would track how many
people we would reach just to
like speak to them in general”
(P04)

tracked in-person
material given out

“Also, when we would speak to
people in person, we would track
how many people we spoke to,
what type of pamphlets and
things like that we gave out, like
how many things we gave out to
individuals. How many times we
went out in person to speak to
people” (P04)

did not track recipient use
of the material

“Yeah, I don't think we really
tracked how they used material. |
don't think that was tracked.”
(P04)

Number of booklets
created

“We did. So, with every project
we have, we usually have
success measuring: (1) How
many booklets? So, we aim to
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make at least two. We end up
making three.” (P05)

tracked booklets given
to organizations

“we aim to distribute at least to 10
organization. I think we need 25
organizations.” (P05)

tracked vaccine
hesitancy opinions

“In terms of the hesitancy for
sure during the outreach calls,
we would mark obviously those
who are hesitant and the reasons
for being hesitant. And yeah,
even the forms themselves had
that hesitancy question” (P06)

tracked website
visitations

“And then the information
giveaway, we obviously tracked,
but prior to that, how many
people visit the website, you
know, what materials that they
clicked on, what pages that they
were on the most” (P06)

Unsure

“I don't remember precisely.”
(PO7)

Factors that favored the

initiative

initiative from a trusted
source within the
community

“I think, one thing that worked in
our favor was that when
contacting sickle cell families and
patients, they already kind of
knew the organization and there is
certain level of trust. So, it didn't
seem hostile to contact them”
(P04)

supportive environment

“Also having those physicians
readily willing to support the
program was also very helpful”
(P05)

resources from public
health

“Thing that helped as well was
kind of like the resources that
were provided by public health
and things like that” (PO1)

interactive nature of the
Initiative

“People were able to have that
one-on-one connection and feel
really, you know, valued and like
heard” (P06)

Funding

“Well, I know for sure we got
funding from the Public Health
Agency of Canada. That helped
us and work in our favour,
because, without funding, we
couldn’t do it” (P05)

Being empathetic

“I think when you're talking to
like the community members,
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being empathetic and being
understanding of, you know,
their experience” (P03)

having a
multidisciplinary team

“And then of course, as I
mentioned, the team that we had
and the individuals that already
worked with SCAGO for
numerous years. So having
access to specialists and doctors
who not only could reduce years
but give actual credible
information specific to the sickle
cell disease community was
immense.” (P06)

Guidance

“It was really good to have like
guidance from other people and
some help from other
ambassadors” (P01)

Being up to date with
research and COVID-19
guidance

“I would say making sure that
we're up to date with the material
as well and the research that's
coming, so being really up to
date with any of the new
restrictions, any of the new
information coming out of the
vaccine on our parts” (P03)

Community focus in
designing the initiative

“And what has worked for us
and that's what we use in
designing and also in learning
about where our patients were.
So that's one of the things we
have focus sessions where they
are. What do they know?”” (P05)

being part of a coalition

“I guess, yeah, being part of that
wider coalition and having, you
know, some strategies and ideas
to workshop and learn from”
(P06)

User friendly documents

“I think they kept it quite
focused like, it's very clear,
purpose wise. You know the
document was short. It was
designed to be user friendly.”
(P07)

Leveraging networks of
SCAGO

“The fact, you know, that we are
in emergency times, I think all
the people to contribute, and I
think also they took advantage of
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the networks of knowledge that
they knew about.” (P07)

Factors that hindered th

e initiative

Logistical issues

“I think maybe just like logistical
things related to like the
organization and like admin like
issues here and there, like
miscommunications and things
like that. They're, I think, common
with like just being in an
organization in general” (P01)

Individual resistance to
change mind

“I feel as though there was a lot of
people — would see like
complexity data like on social
media regarding the vaccines, and
a lot of times, those hard to
dismantle—dismantle that kind of
information— because of how
entrenched it was in the
community members” (P03)

COVID restrictions

“I guess the timing of everything,
the pandemic was just difficult. I
think like when we did try to
engage with the community out,
like at health fairs and vaccine
clinics and things like that, it was
harder to get people to like
engage, just because it was like a
time when people were told to be
like socially isolated” (PO1)

Information accuracy
challenged by the
audience

“There was kind of like, within
that period, where people who
were vaccine hesitant [...] There
was discussion about like certain
topics related to vaccination, |
suppose, and some people who
felt, I guess that like we weren't
necessarily providing like 100%
truthful information or anything
like that based on the things that
they feel is correct.” (P0O1)

Unsure

“Yeah, I mean, again, I'd, yeah, I
don't know how successful we
were or were not” (P02)

Complicated scientific
material online

“I feel as though there was a lot of
people — would see like
complexity data like on social
media regarding the vaccines, and
a lot of times, those hard to
dismantle—dismantle that kind of
information— because of how
entrenched it was in the
community members” (P03)
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Challenges in contacting
people

“I think when contacting people, it
can be difficult sometimes to
reach people. That, I think, was a
difficulty.” (P04)

Deliverer burnout

“There's a fatigue for sure from a
COVID-19 ambassadors [...] So I
just guess the fatigue aspect and
just the emotional turmoil of
having to deal with this sensitive
subject and you know very
polarizing subject as well” (P06)

changing information
environment during
pandemic

“I'm trying to coordinate and make
sure things are working efficiently
and the ever-changing scope of the
pandemic was challenging as well
because the information's always
coming out” (P06)

Bottom-up approach
resource intensive

“I understand how recognizing
detecting the different needs in a
population is important and to try
to respond to them. But we
shouldn't always, I think, we
shouldn't reflexively without
thinking, assume that we have to
create something different all the
time. So, resources and time are
limited. You know, in the future,
we think about, is there an existing
tool that could be adapted?. Or it
could be used and then you just
describe the limitations of it.”
(P0O7)

Discussion of any ethical issues throughout the initiative

Not discussed/unsure

“Not that I know.” (P03)

Indirect discussion

“I think there was a lot of
suspicion about the companies
that were manufacturing these
vaccines. You know, the
possible collusion with
government and that sort of
unethical behavior like, you
know, doing something, for
money rather than for patient
benefit. But no, I don't recall
anything, any ethical concerns
about what we were doing per
se” (P02)

Discussed SCAGO
database confidentiality

“Well for one, we had to keep all
the records secure and
confidential and even contacting
individuals, I couldn't just use
my personal phone” (P04)
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Discussed research
ethics approval

“I think we got a very packed
REB approval. So, in terms of
ethics and consent and all of that,
we did all the due diligence that
was necessary” (P05)

ethics around financial
support for vaccine
recipients

“Yeah, we did for sure.
Especially when it came to the
incentives [...] So if you're
having difficulties getting there,
we can support this. If you're
doing on your lunch break, you
don't think you'll have time or it's
gonna be out of pocket and you
know you can, provide you this
gift card as, as a way for that”
(P06)

Whether Misinformation was a central part of the initiative

Yes

“Yeah, yes, definitely” (P01)

| 7

Countering Misinformation

by presenting correct
information

“Just trying to put out, you know
more detailed and correct
information about why these
things had been developed so
quickly” (P02)

Guidance from public
health
representatives/organizati
ons to develop responses

“I mean, I probably would have,
like, put links to some of our
information. [ always— I always
try and link to external sources,
so probably going into Public
Health Agency of Canada,
National Advisory Committee on
Immunization on the Health
website. And then the particular
link that I set in the chat— it was
from a, like, a medical specialty
body, so I can't remember if it
was from immunology—
something that was relevant to
recommended vaccines for sickle
cell disease." (P07)

Using emotional appeal

“I think you know the only time
I really sort of made an appeal to
kind of emotional reasoning was
really mostly when I was having
my one-on-one meetings with
my patients. And [ would tell
them, look, you know, like I got
my kids vaccinated right up
front. I actually personally
vaccinated my own son and |
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would never ever, ever do
anything that would harm my
own children” (P02)

through connecting
physicians with the

“And then also on the website
and other materials as FAQs and

community then, this is what also our
doctors would address within the
webinars or the information
sessions.”” (P06)

Building trust with the “Also just fostering that bond, |

community think what you build rapport

with, a lot of the like community
members, they can believe you
and your word” (P03)

through educational
material to help people
discern fake news

“It's important to have critical
basal skill in that. It's important
to try and like have an approach
to, you know, fact checking or
examining information that you
get online and determine for
yourself ifit's credible” (P07)

Reactions to misinformation

Not discussed

“We didn't explicitly talk about
it” (P03)

unclear response/unsure

“Don’t think s0?” (P07)

Not a focus of initiative

“I'm not sure if that was a point
that people can react differently.
I think our goal was provide
facts, reduce myths and
understand people's perception
where they're coming from, get
their questions answered. But not
so much about reaction” (P05)

Part of ambassador
training

“Absolutely. So that was part of
the counselling that the
counsellors, training, the
counsellors received, have
consistently discussed this.
When people are being
aggressive on cooperative or
dismissive, like not to obviously,
you know, retaliating kind, to
really, you know, understand and
empathize with the situation that
everyone's going through, and
especially those who are
potentially a bit more scared and
vulnerable. And to just ask how
we can help. What would help in
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this situation to alleviate the
fears that they were having, or
the perception that they were
having of the situation?” (P06)

ambassador safety
concerns against
hostility

“And then, you know, later on in
the pandemic in those town
halls, because of mistrust, issues
of safety came up and how to
kind of deescalate, and.[... ]
Yeah. Or because they were also
approaching people like in
grocery stores or like, wherever
people gathered to give them
information and they had to kind
of have an approach to hostility.”
(PO7)

Sources of misinformation

social media

“I think we all know where these
things circulate. You know, like
it's on social media, TikTok, you
know that kind of thing” (P02)

Non-specific discussion

Sources brought by
community

“We did have opportunities to
talk about [sources of
misinformation] which are even
in peer support sessions and in
focus group sessions that we
held, those kind of information
were also you know you know,
discussed right.” (P05)

Not discussed

“Potential sources
misinformation? I don't think so”
(PO1)

Focus was on being a
credible source more
than discrediting sources

“We weren't so much sort of
trying to like kind of shut down
the sources of the
misinformation as simply just,
you know, provide a better
alternative to it” (P02)

Tracking source to
discredit

“And then whatever those social
media outlets were pointing to,
so there was some specific
websites that were purely fear
mongering or against vaccines
that had all their collated
research on why it wasn't good.
So, we would kind of go through
these rabbit holes of finding that
social media individual or, you
know group, seeing what
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resources that they were sharing
with that community or those,
their followers and then going to
that and seeing what that
information was” (P06)

Emotions surrounding misinformation

anger/mistrust towards
organizations

“I think one thing that's really
big, especially in the black
community, is there's a lot of
medical mistrust within the
system, and that has stemmed
from, you know, previous cases”
(P03)

nervousness and fear

“Probably fear” (P07)

Non-specific discussion

emotions brought up
when asking patients
about vaccine hesitancy

“Like not within the team. It
probably came up like when I
was doing interviews with
patients, but not within the team,
no” (PO1)

Included mental health
experts to discuss
emotions

“And yeah, one of the members
of the COVID-19 team was a
psychiatrist that provided some
counseling advice and did some
sessions around that. And so, he
was producing information
around managing emotions in
regards or your mental health,
and your overall state of being
when it comes to this pandemic”
(P06)

Not discussed

“Not really” (P04)

discussed during
ambassador training

“So, I just guess the fatigue
aspect and just the emotional
turmoil of having to deal with
this sensitive subject and you
know very polarizing subject as
well. Yeah, wasn't something to
navigate because we did have
training as ambassadors on how
to kind of mitigate some of these
objections” (P06)

Worldviews surroundin

misinformation

Medical mistrust

“I think that was mentioned.
Some individuals in the sickle
cell community may not trust
medical professionals or even
individuals who may be from
lower income communities. Or,
racialized communities based on
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like past history may have
distrust towards medical
professionals” (P04)

COVID-19 vaccines
developing and rolling
out fast creating
hesitancy

“Yeah, I guess you know
specific like vaccine hesitancy
specifically if it was like I don't
trust the vaccine because it was
developed too quickly. I don't
trust the vaccine because it's
never been tested before” (P06)

intrinsic concerns about
vaccinations

“I think there is sort of an
intrinsic suspicion of something
that could be given in such tiny
quantities that could have
permanent and profound
physiologic effects. I think that
in of itself, I think is
intrinsically, kind of creepy to
people.” (P02)

religious and spiritual
beliefs

“So, we saw that, religion played
a huge factor into how people
perceived their inherent risk.
And then how they would react
if they were to get a vaccine and
if it was something that was
gonna be compromising to their
faith in themselves” (P06)

demographic factors
influencing worldviews

“And then, of course, just
educational background as well.
[...] As I said, you saw a huge
gap in individuals numeracy
levels. And so, understanding all
this data and statistics was not a
good way to approach things”
(P06)

Pre-Specified Approaches

Unsure/Unclear
response

“Not that I know” (P03)

Develop own methods
unique to Sickle Cell
community

“No, I think it was given to me.
[...] SCAGO developed it” (P07)

No discussion

“We didn't. There was no sort of

theory, you know, or scaffolding
that we used.” (P02)

Unintended Consequenc

Not discussed

“No, not at all.” (P03)

Observed facilitation of
spreading
misinformation

“When I was talking about like
the WhatsApp group and things
like that, I think like people were
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almost starting like trying to
spread some misinformation
through the WhatsApp group.
[...] But there was discussion
about like, what is allowed or not
in this chat and almost more
policing the chat a little bit.
There was a little bit of
discussion related to that. And I
guess maybe that was like an
unintended consequence of like
bringing up like more stuff
related to COVID-19 and
vaccination in this group chat.”
(PO1)

information overload

“Yeah, we always, it was a
concern. Were we adding to the
noise? There's one more voice in
people's heads providing
conflicting or contradictory
information. And it's just was
information overload, because at
the time, everything's remote.”
(P06)

protecting participants
from online abuse

“I mean, the other thing is like,
not that [ express this, but there
was this phenomenon of like
very racist targeting of forums
set up for people of color to
exchange. And so I recall for
sessions like this in other ones,
you know on the Black Scientist
Task Force having to be careful
about how registration occurs so
that you don't get essentially
crashed by people who just, you
know, want to make participants
feel bad” (P07)

medical legal
responsibility in
providing specific
medical advice

“Like as a physician, if you're
careful that if you haven't
actually assessed a patient, you
shouldn't be giving specific
medical advice. So, I was careful
about the general
recommendations” (P07)

Additional Considerations

Consideration of
vulnerability of the
audience

“I think I explained before about
perhaps some reasons why the
sickle cell disease community
would be a little bit more

144



vulnerable to some
misinformation just because of
previous negative experiences in
the healthcare system [...] and
also people with sickle cell
disease are already living with
chronic disease” (P01)

Experiences of audience
with discrimination and
stigma

“Lots of them experience like
discrimination and stigma and
things like that because of their
race and kind of that intersection
with their chronic disease as
well” (PO1)

Not involved in initial
planning

“I actually wasn't involved at the
beginning of, of when they were
kind of creating this” (P01)

Focus was on being a
credible source

“I think the main thing was just
appreciating [...] mass saturation
of like go get your vaccine, now
do it, everyone do it, is not going
to be as effective as hearing it
directly from somebody that you
trust and who is, you know,
available to answer your
questions” (P02)

Participant did their own
research to educate
themselves

“I did do a lot of reading around
about vaccine hesitancy, its
history, its sources.” (P02)

staying conscious of
volunteer's limited time

“It was like all hands-on deck.
This was all my, this was all
volunteer time on my part, and |
was working around the clock
seven days a week for, you
know, four years in the
pandemic” (P07)

Need for shared
understanding and
communication between
practitioners and public

“So, I think it's the listening
that's missing [...]we need to at
least be able to explain why or
why not and [...] what are we
doing now that’s showing that
we're listening?”” (P07)

recognizing physicians
also need support

“Recognize that practitioners as
human beings, they have feelings
too” (P07)

guidance to public
should be as
pragmatic/simplistic as
possible

“So whatever recommendations
that come up [...] got to be
pragmatic, you know, like two or
three things that are reasonable
to do in an emergency” (P07)
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CHAPTER 4: Discussion of Results

4.1 Summary of findings

This thesis aimed to explore the extent to which behavioural and implementation science
perspectives inform misinformation models, theories, and frameworks (MTFs) and how these
frameworks align with real-world misinformation initiatives. Two studies were conducted. Study
1 involved a scoping review of misinformation MTFs, categorizing their characteristics,
testability, usability, and implementability using an appraisal tool adapted from the
implementation science literature. Study 2 involved qualitative interviews with the Sickle Cell
Awareness Group of Ontario (SCAGO), a community organization, to explore the development
process of their COVID-19 misinformation countering initiative and identify whether any

existing MTF concepts were used, either implicitly or explicitly, within that process.

4.1.1. Scoping Review

The scoping review revealed that misinformation MTFs can be evaluated based on their
characteristics, testability, usability, and implementability. In the context of misinformation,
understanding the stated purpose, type, and role of MTFs, (i.e., MTF focuses on countering
and/or understanding misinformation) is critical for the efficient application of MTFs and
provides real-world intervention developers with factors to consider for selecting the appropriate
misinformation MTFs. Considerable variation was observed across three other domains of
misinformation MTFs, indicating that MTF development is heavily influenced by specific goals

or contexts, along with a lack of standardized guidance in developing misinformation MTFs.

Usability refers to the clarity, accessibility, and actionability of an MTF, specifically how easily
it can be understood and applied by its intended audience. Explicit descriptions of these
misinformation MTFs’ components, elements, or constructs are necessary for their efficient use.
This is essential because poorly described MTFs or those lacking practical guidance can be
challenging to interpret or implement. In our review, usability encompasses describing the level
of detail of the MTF, describing clearly the relationships between constructs, offering guidance
for application, providing methods for reducing misinformation, and presenting a clear visual

representation of the proposed MTF. While usability showed low variation in the level of detail
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and use of visual representation (i.e. most MTFs scored high), there was variation in
relationships between constructs, offering guidance for application and providing methods for

reducing misinformation.

This variation may be partly attributable to the stated goals of the MTFs. Those aiming to solely
explain or conceptualize misinformation without a focus on implementability, or countering
misinformation, tend not to provide practical guidance or methods for reducing misinformation,
which may be appropriate given their intended use. In contrast, frameworks that aim to counter
misinformation often (but not always) included more actionable elements and explicitly included
recommendations for reducing its spread. Similarly, there was variation in clearly describing
relationships between proposed constructs. This variation may be explained by theories generally
proposing relationships, whereas frameworks and models often do not. While the nature of the
proposed MTFs may help explain these variations, this does not intend to overlook the usability
aspects. For example, Van Bavel’s Model of (Mis)Information Belief aims to describe how
psychological risk factors can influence exposure, belief and sharing of misinformation.!
Although it is categorized as a model, we refer to it as Misinformation Theory in our review,
according to Nilsen's classification.”? Misinformation theories are those developed within the
field of misinformation, either from scratch or by adapting existing concepts to provide an

understanding and explanation of various aspects of misinformation.?

The Model of (Mis)Information Belief provides a detailed description of the model, detailed
proposed relationships, and provided a full figure which aligns with its diagnostic nature and
theoretical underpinning. ! However, it didn’t aim to counter misinformation or create an
intervention; nonetheless, it includes practical guidance on its application, making it highly
usable despite its descriptive and diagnostic orientation. This suggests that even conceptual
models can enhance usability by including contextual applications or suggestions for practice.
Therefore, while not all MTFs require detailed guidance, relationships, or methods for reducing
misinformation, it is recommended to incorporate these elements wherever applicable.
Particularly, MTFs designed for applied use should clearly articulate how they can be
operationalized. Future developers should include concrete applications, examples of use, and

adaptable components to enhance usability for intended users.
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Implementability refers to how well a misinformation MTF can be adapted, operationalized, and

sustained in real-world settings, making it essential for bridging the gap between evidence-based
MTFs and effective public health action. For Wang et al,? the term “applicability” is not
explicitly defined, and it may be interpreted loosely as whether an MTF is “relevant” or
“suitable” to a context. However, this does not necessarily capture whether the MTF provides
practical guidance for real-world use. In this review, we used the term implementability instead
to reflect the extent to which an MTF can be operationalized in practice, aligning the construct

more closely with established concepts in implementation science.

Implementability constructs included consideration of context within the MTF and its intended
application, adaptation, fidelity, sustainability, the inclusion of outcomes or related tools in
support of the MTF, the specific level of change targeted, a clear identification of intended users
and delivery methods, and the generalizability for the MTF to be applicable in other fields or
areas. Many MTFs in our sample did not address these considerations explicitly. For instance,
fidelity and sustainability were absent from virtually all misinformation MTFs, and most did not
provide tools for the use of MTFs, clearly specify their target audience, or state the context of
MTF’s use. This could have been reasonable if it were provided only for MTFs that either
counter misinformation or are intended for application in real-world settings; however, even
those MTFs lacked explicit clarification on these items. As misinformation does not disappear
from the internet, ensuring that countering strategies are sustainable is a crucial consideration for

future developments.

Similarly, although several papers discussed the intended implementation settings and addressed
outcomes and/or metrics related to the success of misinformation strategies or interventions,
these were often not detailed in the misinformation MTFs. This could have been because papers
that include such information tend to prioritize implementability, whereas others that provided
limited explanation or omitted these constructs altogether were likely intended as purely
descriptive or conceptual MTFs. However, when we compared descriptive MTFs with those
intended to be implementable, we observed no differences in implementability scores; in fact,
some descriptive MTFs scored highly in implementability, emphasizing the use of these

elements regardless of the type of MTF.
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A particular example of descriptive MTFs scoring high on implementability is found in the
Spread and Impact of Fake News framework.* It demonstrates practical relevance by clearly
articulating its application setting (social media), its delivery mechanism (a guideline), and its
consideration of multiple contextual factors that influence misinformation. Additionally, the
MTF explicitly identifies its target audience, such as practitioners, policymakers, or researchers,
which enhances implementability by clarifying who the framework is designed to serve. This
clarity supports translation into practice by allowing intended users to more easily assess fit and

apply the model in their respective settings.

The authors also discuss generalizability in detail, presenting the framework as a conceptual tool
that can adapt to changing misinformation ecosystems. Although the link between
generalizability and implementation may seem unclear, generalizable MTFs that can be adapted
to new contexts support implementation as they reflect the ever-changing conditions of real-
world environments. Compared to the Spread and Impact of Fake News framework,*
approximately half of the MTFs in our review did not address generalizability. There could be
several reasons for that. It may be due to MTFs prioritizing contextual specificity over external
transferability. This was evident in some MTFs, which clearly stated the specific context for
which the MTF was designed while not explicitly addressing generalizability. Authors may have
intended the MTF to be applied within a defined setting rather than the lack of generalizability
being an oversight. Alternatively, generalizability may not have been addressed because the

MTF had not yet undergone empirical validation.

Future research should promote the inclusion of implementability considerations (e.g. fidelity,
sustainability, contextual application, identification of target users), regardless of the designed
purpose of the MTF. While not all MTFs are intended for direct application, incorporating
implementability considerations can enhance clarity and promote future adaptations by
practitioners or researchers seeking to apply them. Additionally, including these elements does
not necessarily compromise conceptual depth; it acts as a bridge for translating theoretical
constructs into action. However, it is equally important to acknowledge that not all
implementability components will be relevant for every MTF, particularly those developed with

a purely conceptual intent. Clearly stating the purpose of the MTF can help clarify which
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elements are applicable and which are being excluded, provide reasons for exclusion, and guide

appropriate expectations for use.

Testability refers to the extent to which an MTF can be empirically assessed through observation
or experimentation. In this review, testability constructs included providing explicit hypotheses,
evidence to support specific relationships proposed in the MTF, and demonstrations of empirical
testing. Most of the misinformation MTFs provided evidence supporting the proposed
mechanism, but mostly did not propose a hypothesis or detailed empirical support for the MTF.
The results showed variability between different types of MTFs as well.

While this scoping review identified certain features that may indicate the testability of MTFs
(e.g., explicit hypothesis, empirical testing), these items should not be treated as a “quality”
metric. The purpose of this study was to determine the testability of MTFs, acknowledging that
not all MTFs are expected to achieve high testability scores. Consequently, the results of this
review demonstrated variation in testability among different MTFs based on their purposes. For
example, classic theories? are expected to be testable, propose clearly defined constructs, and
describe causal relationships that can be empirically examined through experimentation. In our
results, we observed higher scores on testability among MTFs labelled as classic and/or
misinformation theories. Comparatively, process models and determinant frameworks are
generally not expected to be testable, as they are primarily descriptive and do not necessarily
demonstrate relationships between constructs. > Overall, descriptive models or frameworks serve
a different purpose and should not be penalized for lacking empirical testing. Instead, testability

constructs proposed here should differ based on their stated goals.

Although there are testability tools such as T-CaST in implementation science, we have not
found a validated testability tool in the context of misinformation. Future research can focus on
developing and validating a scale that accurately captures testability as a measure of quality,
particularly for subsets of MTFs that state or conduct empirical assessments. For these MTFs,
testability should be considered a marker of quality, since MTFs intended to guide intervention
development or explain causal relationships must be capable of withstanding empirical
examination. The current testability items used in this review could serve as a starting point for

constructing a psychometrically sound assessment instrument. There should also be efforts to
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clarify which categories of MTFs should be testable (e.g. classic theories, misinformation
theories) and which do not need to be testable (e.g. determinant frameworks, process models).
Until such validation occurs, these criteria should be viewed as provisional indicators rather than
definitive measures. Since most MTFs are not tested within the current literature, future literature
could move forward with more clearly testable misinformation MTFs. Further work could also
explore whether MTFs that score higher on testability dimensions consistently perform better in
real-world applications, thereby refining our understanding of what makes a framework

empirically actionable.

4.1.2. Semi-structured Interviews

The Sickle Cell Awareness Group of Ontario (SCAGO) is a community-based organization
dedicated to enhancing the quality of life for sickle cell patients and their families.? They were
chosen as a case study for this thesis because of their unique role as a community-based
organization actively tackling both broad-based and population-specific health misinformation
during the COVID-19 pandemic. The organization implemented several targeted initiatives,
including COVID-19 counselling services, public webinars, Q&A sessions, and informational
booklets.> As the disease mainly affects Black individuals and given the history of unethical
research and structural inequities in healthcare, this community often exhibits mistrust toward
healthcare institutions, increasing their vulnerability to misinformation.® As a result, SCAGO’s

efforts offer valuable insight into how anti-misinformation initiatives are developed and applied.

Through interviews with SCAGO, we found that their misinformation initiative was deeply
rooted in community needs and feedback, employing a bottom-up approach focused on trust-
building and delivering accurate information to empower informed decision-making. SCAGO
operationalized this by leveraging trusted messengers (e.g., community leaders, physicians),
familiar platforms (e.g., WhatsApp), and by addressing emotional and logistical barriers. Their
most common goals included increasing COVID-19 vaccination, engaging and building trust
within the community, disseminating accurate information, and countering misinformation.
Rather than relying on passive messaging, they prioritized interactive engagement, iterative
feedback, and culturally grounded delivery, highlighting the importance of real-world
adaptability.
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Their approach raises two key points: the need to expand the scope of MTFs and the importance
of integrating them effectively, particularly given that many MTFs function in a top-down
manner. First, SCAGO’s approach, which was not focused solely on countering misinformation,
suggests that future MTFs should consider other important goals. This could include focusing on
strategies aimed at building trust and enhancing emotional, cultural, and structural
responsiveness. Second, although many MTFs are created in top-down academic settings,
SCAGQO’s initiative highlights the success of a community-driven, bottom-up approach.
However, this does not imply that MTFs are completely, unsuitable for community contexts.
MTFs designed with usability and implementability in mind can be adapted to fit real-world

community settings, ultimately improving their structure, clarity, and evaluation efforts.

The findings emphasize the need for more actionable, context-sensitive misinformation MTFs
that effectively bridge the gap between theory and public health practice. Providing clear and
practical guidance ensures that proposed MTFs are usable by practitioners, policymakers, and
community organizations to effectively tackle misinformation. Considering multiple contexts or
explicitly stating the context in which the MTF is to be used enhances the translation of proposed
evidence-based mechanisms or suggestions into the real world. Furthermore, involving
misinformation intervention developers and the intended audience early in the design of MTFs
can ensure that MTFs are grounded in lived experiences, increasing their practical utility and
relevance. While we did not extract data specifically on community engagement, we did notice
that community engagement in the creation, implementation, and revision was entirely absent in
formal MTFs. Future MTF development would benefit from incorporating these ideas. The
involvement of knowledge users in the design of misinformation MTFs allows for the integration
of lived experiences, contextual expertise, and practical relevance. This strategy aligns with
integrated knowledge translation (iKT) and patient and public involvement (PPI) literature.”-
iKT promotes collaboration between researchers and decision-makers, while PPI emphasizes the
importance of meaningfully involving patients and members of the public throughout design,
conduct, and dissemination of research.”® Specifically, PPI and iKT approaches advocate for
early-stage involvement, co-design processes, and ongoing feedback mechanisms to ensure that
MTFs are usable and meaningful in real-world settings.”® When developing the MTFs,
researchers could utilize tools such as the GRIPP2 checklist to report PPI transparently, while
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strategies like capacity building and role clarity could help structure community partnerships. °
Doing so could lead to MTFs that are more inclusive, actionable, and impactful in target

communities.

4.2 Considerations from misinformation MTFs for organizations

In the following section, we consider how specific misinformation MTFs from the literature may

align with or inform SCAGO’s existing practices. These MTFs were selected based on their

relevance to SCAGO’s goals and community-centred approach. It is important to note that these

are possible considerations and not formal recommendations.

4.2.1. Theoretical Overlaps Between Misinformation MTFs and SCAGQO’s Approach

Decrease accessibility of health Decrease susceptibility to health misinformation
misinformation
Psychological Drivers (Traits) Targeted Interventions

Removing/limiting misinformation Limited k dge/skills Edioalion. Mereoy §
. - imited knowle il ucation, literacy training, pre-
superspreaders’ (Limited ability to reason accurately) — bunking, fact-checking, correction
Utilizing algorithmic content Intuitive thinking Accura
Cy nudges, increasing trust
moderation (Limited motivation to reason accurately) fammnd in science institutions
Creating friction for misinformation Relying on emotions, current beliefs, etc. —
sharing (think twice) (Directionally-motivated reasoning)
. 2 . Protecting personal/group identities " Affirmation, norm-based/in-group
0154ﬂceﬂllVlZsl:gnfrr‘\lgSln'orrnatlon (Identity-motivated reasoning) sourced corrective information

) S
M

ibility of reliabl Increase ptance of reliable health infor
health information

Belief-, value-, or worldview-
consistent corrective information

Psychological Drivers (States) Targeted Interventions
Utilizing algorithmic amplification of

reliable information Subjective feeling Utilizing visual aids,
of fluency [____J narratives, value-reframing.
(Limited ability to reason accurately) repetition

Increasing online science
communication by credible sources

Emotional responses Increasing emotionality
(Limited motivation to reason accurately mm— hamessing positive and
Incentivizing sharing of reliable or directionally-motivated reasoning) negative emotions
information
Source perceptions Adopting in-group
Integrating reliable information to (Limited motivation to reason accurately [ messengers, trusted
news/entertainment or identity-motivated reasoning) influencers

Figure 1. Nan et al.’s Accessibility-Acceptance Framework of Countering Health

Misinformation

A central feature of SCAGO’s approach was using trusted messengers, such as physicians and

community leaders, to deliver accurate information. Multiple MTFs support this construct: Nan
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et al.’s Accessibility-Acceptance Framework (AAF) of Countering Health Misinformation'?
(Figure 1) and Mende et al.’s Framework for Understanding Consumer Responses to Infodemic-
Related Disclosures and Warnings.!! Nan et al.’s framework emphasizes enhancing accessibility
and acceptance of reliable health information. It highlights the importance of how the target
audience perceives the sources of this information, which is crucial for increasing their
acceptance of the conveyed message.!? Similarly, Mende et al.’s framework also identifies

trusted sources as critical for improving message acceptance.'!

Another key theme SCAGO emphasized from the interviews was the goal of simplifying
complex health information to empower community members as informed decision-makers
and to increase the uptake of accurate information. This strategy aligns with Riaz et al.’s Social
Media Health-Misinformation Seeking Model,'? which suggests that simplifying content can
reduce misinformation exposure and confusion, particularly for populations with diverse levels

of health literacy.

SCAGO also employed emotionally resonant content, such as personal testimonials and stories
that addressed vaccine-related concerns. Rather than relying solely on factual claims like
“vaccines are safe”, SCAGO framed vaccination as a means to protect loved ones and support
community well-being. Their approach aligns with Nan et al.’s AAF, which argues that
emotionally strategic communication, such as framing messages that reflect recipients’ values,
worldviews, and psychological states, can enhance the likelihood that reliable information will
be accepted rather than dismissed.!® Mende et al.’s Framework also supports this, as it states that
positively framed warning messages tend to be perceived as more credible and persuasive than
fear-based or negatively framed messages.!! However, more research is needed in this area to

strengthen these findings.

One of SCAGO’s primary goals was to build trust and foster communication between the
public and credible sources of health information. For example, they built WhatsApp chat
groups, where community members could directly engage with medical professionals and trained
COVID-19 Ambassadors to ask questions and address concerns. This approach reflects Nan et

al.’s AAF, which advocates for scientists and health experts to engage the public in two-way
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dialogues through platforms like WhatsApp, thereby enhancing the visibility and acceptance of
accurate health information.!? Similarly, Riaz et al.’s Model'? highlights the importance of
strengthening the credibility of institutional sources to ensure the effective dissemination of

reliable COVID-19 information.

4.2.2. Opportunities for Integrating Misinformation MTFs into SCAGO’s Approach

Beyond engaging in practices consistent with some aspects of MTFs, SCAGO could incorporate
additional strategies to strengthen its approach. Several misinformation frameworks, including
Riaz et al.’s Digital Misinformation Response Framework'? Ecker’s Drivers and Barriers to
False Belief'? and Nan et al.’s AAF,!? emphasize the potential utility of prebunking as an
approach to countering misinformation. Prebunking involves exposing individuals to weakened
forms of misinformation in advance, often by highlighting common manipulation techniques or
psychological cues.!®!%13 Simple pre-bunking interventions can involve presenting accurate
information, using misinformation warnings before the misinformation or pre-emptive
corrections.!® This strategy has been shown to enhance resistance to misinformation by fostering
cognitive resilience before individuals encounter false information. Prebunking techniques are
particularly effective in digital environments, where emotionally charged and misleading content

spreads rapidly.'3

Prebunking could be an appropriate and practical addition to SCAGO or similar organizations
that aim to build anti-misinformation educational materials and community engagement
initiatives. For instance, SCAGO could distribute myth-busting booklets that not only address
common COVID-19 myths but also explain the psychological tactics behind them.! They could

also send short prebunking messages through community WhatsApp groups—for example:

Some messages going around use emotional stories to scare people about vaccines. Remember:

)

fear doesn’t equal fact. Here’s what the real data says...’
Two additional MTFs that may align with SCAGO’s work are Ecker’s Drivers and Barriers to

False Belief'? and Mehta’s Model for Crisis Misinformation Detection, Decision-making,

Response, and Evaluation.'* SCAGO has considered emotional and cultural factors, but Ecker’s
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model can help expand their approach by addressing the cognitive drivers of false belief.
Debunking strategies can also be useful, such as a myth-busting booklet tailored specifically to
the sickle cell community, or including personal stories from individuals who overcame vaccine

concerns.

Finally, Mehta et al.’s model can guide SCAGO in crisis communication.'* This model
emphasizes the importance of early detection, decision-making, offers response and correction
strategies, and systematic evaluation when addressing misinformation during crises such as
COVID-19. While they did not have much information at the start of the COVID-19 pandemic,
they could have implemented “crisis misinformation acknowledgement” using pre-approved,
culturally sensitive templates to quickly address misinformation, even when full details were
unavailable.'* This would help build trust and transparency. Additionally, although not part of
SCAGQO’s original scope, their strong community ties could be leveraged to detect
misinformation earlier, through WhatsApp, local networks, or community leaders, rather than
relying solely on public social media posts. Long-term sustainability should also be a
consideration. Misinformation is not just a crisis issue, and ongoing efforts are needed to keep

communities informed and protected.

4.3 Implications for future use

This thesis takes a meaningful step forward in bridging the gap between theoretical
misinformation MTFs and their practical use in real-world initiatives. Through a scoping review
and theory-informed interviews with SCAGO, we identified not only the variation and
limitations in existing misinformation MTFs but also demonstrated how aspects of these MTFs

can be applied, even implicitly, in community misinformation interventions.

Our findings suggest that future misinformation MTF development should more clearly
articulate which components (e.g., usability, implementability) are most applicable based on the
framework’s intended purpose. While implementability is an essential dimension to allow
implementation of these MTFs, it may not be relevant for all MTFs, especially those developed
solely for conceptual or diagnostic purposes. Rather than prioritizing any single construct
universally, future developers should consider clarifying an MTF's intended use and audience to

guide which elements to include or omit.
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The Wang et al. appraisal tool,® adapted from implementation science, proved effective for
highlighting strengths and gaps, suggesting it may be a valuable resource for both researchers
and public health practitioners seeking to navigate the misinformation MTF environment. While
this tool was effective in its current application, future research could refine this tool or our
adaptation of their criteria and formally validate it for selecting or adapting MTFs for practical
use. Developing a psychometrically defensible version of the appraisal tool may support more

consistent evaluation of future MTFs.

Additionally, the SCAGO case study revealed that community organizations may already use
elements of misinformation MTFs, such as emotional resonance, trusted messengers, and
message simplification, without formal guidance. This indicates an important opportunity, to co-
create or tailor MTFs with community partners so they are theoretically sound and actionable in
real-world settings. Incorporating PPI and iKT strategies into the development process may be
particularly valuable.”® Engaging practitioners, community leaders, and target populations
through co-design, early-stage collaboration, and feedback mechanisms can help produce MTFs
that are more useful, actionable, and sustainable. The next phase of research may involve
piloting these misinformation MTFs in real-time misinformation interventions to evaluate their

effectiveness, feasibility, and sustainability in diverse contexts.

4.4 Conclusion

Misinformation poses a significant threat to public health, particularly when it influences
behaviour. This thesis assessed the landscape of existing misinformation MTFs through a
scoping review and explored their real-world application in a misinformation initiative led by
SCAGO. The findings revealed that existing MTFs serve various purposes, ranging from
conceptual descriptions of misinformation to interventions, and consequently vary in their
usability, implementability, and testability. While many anti-misinformation efforts in practice,
such as SCAGO’s, are not formally guided by MTFs, they still engage in activities consistent

with some theoretical constructs.

In order to bridge the gap between theory and practice, we need to make misinformation MTFs

more actionable and reflective of real-world needs. Incorporating principles from PPI, such as
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engaging stakeholders in the early development of misinformation MTFs, along with efforts to
enhance usability, implementability, and testability in line with implementation science best
practices, could assist future MTFs in becoming more useful to practitioners. Ultimately, this
thesis provides a foundation for future research and the development of actionable, behaviour-
focused MTFs that can guide the development of more effective misinformation combatting

strategies.
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