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Foreword

One of the key responsibilities of the Health Professionals Advisory Board (HPAB) is to
develop “recommendations concerning ways in which the communication of transboundary
environmental health knowledge and information could be made more effective”. This aspect
of knowledge translation and exchange (KTE) is critical to the work of HPAB as well as
other IJC boards. KTE refers to the use of targeted methods and tools to increase the uptake
and use of research findings among different audiences, including using evidence to support
increased public awareness and promotion of healthy behaviours.

The HPAB and 1JC already use several KTE approaches and tools, such as briefing booklets
and infographics, to share and disseminate the work of their boards to a wide variety of
audiences. However, as the literature on science communication continues to rapidly
advance, there was an identified opportunity to review best practices and identify additional
innovative methods and tools that may increase public awareness of the HPAB and the 1JC.
There is a particularly urgent need to understand how KTE efforts may support the needs of
diverse and historically under-representative communities and population groups such as
Indigenous communities, newcomers, racialized people, Black people, persons with
disabilities, and 2SLGBTQ+ people (hereafter referred to as equity-deserving groups).
Equity-deserving groups are much more likely to face numerous structural and other barriers
that negatively affect and impact their health. Effective and inclusive KTE with these groups
is critical to addressing these barriers.

To address these issues, HPAB embarked on a new project in 2024 called “Translating Great
Lakes Environmental and Health Science for Communities”. The first phase of the project
included a systematic review of the scientific literature on science communication and KTE
to produce a summary of promising methods and tools. This was conducted using a
structured, but rapid, approach from June to August 2024. The attached report is a summary
of the review findings. The insights from this review are being used to inform the second
stage of the project, which includes relationship building and learning conversations with
communities and stakeholders across the Great Lakes Watershed. Ultimately, this project
aims to improve HPAB’s efforts to communicate and translate Great Lakes environmental
health science and topics to new and diverse communities.
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Overview

Effective science communication is important to improve environmental and public health-
related outcomes. Numerous digital methods and tools facilitate science communication, with recent
novel advances, underscoring the value to environmental and public health organizations to synthesize
research on their utility. This article presents a rapid umbrella review conducted as part of an
International Joint Commission initiative to enhance the organisation’s science communication to the
general public and equity-deserving groups. A structured search for peer-reviewed systematic and
scoping reviews of novel communication methods published within the past 10 years was conducted
in Scopus and Web of Science databases in 2024. Records were screened for relevance, prioritised,
assessed for risks of bias, then characterized using structured methods. A total of 38 relevant articles
were prioritised, reporting results of up to 1,669 primary studies. The platforms, or methods, of
communication identified included YouTube (n=19), Facebook (n=17), Twitter/X (n=15), Instagram
(n=11), and blogs (n=9). The formats of communication, or tools, included videos (n=19),
gamification (n=8), narratives (n=7), and influencers (n=5). Video-based methods and tools had the
strongest evidence in support of their reach, utility, preference, and effectiveness for science
communication across different fields and contexts. Other methods and tools also showed promise
and potential within specific contexts, though limited evidence was identified that focused on specific
equity-deserving groups. The results support a multi-faceted approach to science communication that
uses multiple novel methods and tools, is equity-centred, and is guided by communication aims,

context, and priority populations.



Introduction and Background

Science communication refers to the direct and indirect activities by scientists and scientific
organisations and institutions to engage with members of the public (Bertemes et al., 2024). Various
studies have investigated the effectiveness of science communication using traditional (e.g., TV, print,
radio) or both traditional and novel (e.g., digital platforms, social media) methods and tools of
communication (Coon et al., 2022; Marsh et al., 2023; Marsili et al., 2023). Recent research has also
investigated science communication using exclusively novel methods and tools, such as social media
and online multimedia (Coon et al., 2022; Dahlstrom, 2014; Harrison and Loring, 2023; Marsh et al.,
2023; Rein, 2023). This research has considered the general public and specific equity-deserving
populations (Coon et al., 2022; Dahlstrom, 2014; Harrison and Loring, 2023; Marsh et al., 2023; Rein,
2023). There is increasing recognition that science communication efforts must centre more strongly
on equity, diversity, inclusion and intersectionality to address barriers to accessing and understanding
health information (Canfield et al., 2020; Dawson, 2014).

Equity-deserving groups can be defined as people who face societal, attitudinal, historic, and
environmental challenges due to their characteristics or demographics, such as age, ethnicity,
disability, economic status, gender, race, and sexual orientation (Government of Canada, 2024). These
groups are more likely to face structural disparities and other barriers negatively impacting their
health (Gémez et al., 2021). These populations have been historically excluded from scientific
research and have been underserved or marginalized in environmental and public health decision-
making processes and science communication efforts (Dawson, 2014; de Leon et al., 2023). Science
communication favours those who are college-educated, able-bodied, affluent, and scientifically
engaged (Marsh et al., 2023), and research on science communication prioritising equity-deserving
groups is necessary to determine these audiences’ specific needs, opportunities, and preferences for
the methods and tools of receiving messages about science.

The purpose of this review was to synthesize recent literature on the description and
evaluation of novel science communication methods and tools to the general public, with a specific
focus on equity-deserving groups. The review answers two research questions: ‘What are novel

communication methods and tools to communicate science to the public and equity-deserving



groups?’ and ‘What are the strengths and weaknesses of their feasibility, effectiveness, and
appropriateness including inclusivity?’. We defined communication “methods” as communication
channels or platforms, whereas “tools” are referred to as features that could be used within a method.
The review was conducted as part of an International Joint Commission (IJC) Health Professionals
Advisory Board (the Board) initiative to inform and enhance its science and environmental health

related communications with a focus on equity-deserving demographics in the Great Lakes watershed.

Methods and Approaches

The Board’s review had a rapid, three-month timeframe. Therefore, the authors conducted a
rapid umbrella review consistent with rapid review guidelines (Aromataris et al., 2015; Hamel et al.,
2021; Tricco et al., 2015). The manuscript is reported in accordance with the Preferred Reporting
Items for Systematic reviews and Meta-Analyses (PRISMA) Statement (Page et al., 2021). The
umbrella review is tertiary research that focuses on synthesizing systematic and scoping reviews
(Aromataris et al., 2015), with a rapid approach used in this case to expedite screening and extraction
of results with one reviewer. Authors defined methods in an iterative approach in lieu of developing a
protocol a priori given the short project timeframe.

Search Strategy

An initial search on the PROSPERO database of systematic reviews confirmed this review
was unique and not redundant. The authors developed an algorithm using the Condition, Context,
Population (CoCoPop) framework (Munn et al., 2018) to search for existing peer-reviewed systematic
and scoping reviews on the topic (Table 1). The conditions were the novel communication methods
and tools, including social media and gamification, while excluding traditional media like radio. The
context was communicating and educating about science and health-related outcomes, and the
population was the general public and equity-deserving groups. While the focus was on equity-
deserving groups, the authors also included reviews on methods and tools for the general public to
capture all novel methods and tools mentioned in the secondary literature. A search algorithm was
developed by reviewing example articles in the field for keywords and by referencing terms to

describe equity-deserving populations available on websites of English-speaking charities and



government agencies (Equity and Human Rights Commission, 2021; Government of Canada, 2024;
Office for National Statistics, 2024; The Law Society, 2023). The search algorithm was tested
iteratively, refined, and then implemented in Scopus and Web of Science on 10 July 2024. Full

algorithms are available in the Supplementary Material.

Table 1: Search algorithm terms in accordance with the “CoCoPop” framework categories

Framework Note Search Terms

Condition Social media; Digital; LinkedIn; Twitter; Facebook; Instagram;
TikTok; YouTube; Reddit; Pubcast®; Podcast*; Blog; Game;
Digital Storytelling; Stories; Image*; Video*; Interactiv*;
Gamification; Multimedia

Context Inclusive; Risk; Health; Innovative; Novel; Science; Environment*
Within Communication; Education; Outreach
3
words
of:
Population BAME; BIPOC; BME; Equity; Equitable; Tribe*; Indigenous;

Aboriginal; Immigrant®; Migrant*; Newcomer®*; Racial*;
Marginali*; Minorit*; Disabilit*; Disabled; diverse; 2SLGBTQ*;
LGBT*; Gay; Lesbian; Transgender; Queer; Bisexual; Ethnic;
Asian; Black; Hispanic; African American; People of Colour;
Refugee; Latin*; Biracial; Underrepresent*; Disadvantag*; Non-
white; First Nations; Metis; Inuit; Native; Socioeconomic; Low-
income; Public; People; Person; Lay*; Society; Population;
Community; Citizen

Research Systematic review; Scoping review
Type
Year Published after 2013

Note. Semicolons indicate an ‘OR’ Boolean operator. An ‘AND’ Boolean operator used

between the categories. The title, abstract, and keywords were searched for each component.

Relevance Screening and Prioritisation

The Covidence systematic review management program (Covidence 2024, Melbourne,
Australia) was used to facilitated screening of citations yielded by the search and automated
deduplication. The authors also manually removed duplicates throughout the screening process. Two

authors (BK and IY) independently screened 11.6% of titles and abstracts of the deduplicated searches



to check for inter-rater reliability. Before conflict resolution, the proportion agreement was 83.8%
with a Cohen’s kappa of 0.44. These authors discussed conflicts to reach a consensus on all studies
and reviewing proceeded once acceptable agreement was achieved (kappa >0.7). BK then reviewed
remaining titles and abstracts for alignment with the screening criteria, as shown in Table 2. After
completing screening of abstracts, BK (in consultation with IY) prioritised the full-text articles for
data extraction and synthesis. Reviews were prioritised based on their relevance to the review
questions and aims. Additionally, reviews were prioritised if they assessed the effectiveness,
feasibility, or appropriateness of the methods and tools (compared to a descriptive summary), and if

more than one study within the review fit the eligibility criteria.

Table 2: Inclusion and exclusion criteria when screening paper relevance

Inclusion Criteria Exclusion Criteria
Scoping reviews, systematic reviews or
integrated structured review of qualitative or Protocols; Primary research

quantitative or mixed-methods studies
Scientific and health communication to the Reviews that focused on communication to
general public technical, scientific, or political audiences
Reviews that focused on traditional
communication methods (e.g., radio,
newspapers)

Novel methods and/or tools not extensively
used by [JC

Published peer-reviewed papers in scientific
journals
Methods and/or tools to communicate scientific Reviews about the content of communication
and health information and results or to inform  through frameworks, indexes, or content
decisions and behaviours assessments
Community-based studies, or studies about Reviews and studies related to health
health prevention or awareness for specific ~ treatments, outcomes, interventions, patients
groups or the general public in non-clinical in the healthcare system, or students in the
settings educational system
Scientific and health communication to equity-
deserving audiences (e.g., 2SLGBTQ+, ethnic ~ Women and neurodivergent populations as
groups, people on low-income, people with equity-deserving populations
disabilities)

Grey literature

Papers with no published translation to
English
Papers published in the last 10 years Papers published more than 10 years ago

Papers published in English




Data Extraction and Synthesis

During the full-text suitability screening, BK used Microsoft Excel (Microsoft Corporation,
Washington, US, v.2407) to manually extract data from the prioritised reviews. The extracted data
included: author information, publication year, field of study, study setting, objectives,
communication methods and tools investigated, countries investigated, population and equity-
deserving groups investigated, study designs included, analysis type, and general population and
equity-deserving population communication findings. A narrative analysis was conducted to
synthesize key findings and insights from each prioritised review article (Lisy and Porritt, 2016). The
analysis looked at patterns and inconsistencies in the different communications methods and tools and

considered populations.

Quality Appraisal

Two authors (BK and 1Y) independently appraised the reporting quality of reviews using the
Assessment of Multiple Systematic Reviews second edition (AMSTAR 2) tool (Shea et al., 2017). No
weight was placed on question 10 about study funding. To reflect that the literature was not
intervention reviews, we modified question 1 to: ‘Did the research questions and inclusion criteria for
the review follow an appropriate and explicit typology or format (e.g., PICO, PECO, CoCoPop)?’ The
two authors discussed conflicts in quality appraisal and reached a consensus. No studies were

excluded due to quality appraisal.

Results and Discussion

Review Flow Chart

The search identified 919 unique references, of which 115 were considered potentially
relevant and underwent full-text screening (Figure 1). The Supplementary Material lists the studies
excluded during full-text review stage (n=40) and their justification, as well as the studies excluded
from prioritisation (n=37). Of the 75 studies that met the screening criteria, 38 were prioritised for

data extraction and narrative synthesis.
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Figure 1: Review flow chart

Identification of studies via databases
_§ Records removed before
© Records identified from: screening:
5.‘:_’ Scopus (n =812) > Duplicate records removed
€ Web of Science (n = 483) (n =392)
s
Records screened Records excluded
—»
(n =906) (n=761)
A4
Reports sought for retrieval | Reports not retrieved
(n=115) 1 (n=2)
ol
(=
c
@
o A
[*]
(7]
Reports assessed for eligibility | Reports excluded:
(n=113) » Out of scope/context (n = 24)
Ineligible study type (n =7)
Ineligible setting (n = 4)
v Other language (n = 3)
Reports assessed for prioritised
extraction and synthesis
=75
(n ) \ Studies not prioritised for
extraction and synthesis
(n=37)
§ Studies prioritised and included
3 in review
é’ (n=38)

Characteristics of Studies

Of the 38 prioritised reviews, 19 (50.0%) investigated both communication method(s) and
tool(s), while seven (18.4%) exclusively investigated at least one method of communication, and 12
(31.6%) exclusively investigated at least one communication tool. Twenty-two (57.9%) reviews
included one or more relevant studies that included one or more priority equity-deserving populations.

A summary of the extracted characteristics of the 38 prioritised reviews is presented in Appendix 1.
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The AMSTAR 2 quality criterion met most often by reviews in this study (n=36, 94.7%) related to
reporting conflicts of interest of the authors, followed by adequate description of studies (n=29,
76.3%). The least met quality criterion related to providing a list of excluded studies (10.5%),
followed by requiring an explanation of risk of bias in the discussion (15.8%). The Supplementary

Material includes full ratings.

Communication Methods Summary

Social media was the most reported communication method (n=25), inclusive of YouTube
(n=19), Facebook (n=17), Twitter (now X) (n=15), Instagram (n=11), LinkedIn (n=4), Snapchat
(n=3), TikTok (n=3) and Reddit (n=1). Of these 25 reviews, five exclusively examined YouTube as
the communication platform; the other 20 studies examined a combination of different platforms.
Blogs were another commonly reported communication method (n=9). Only do Nascimento et al.

(2023) investigated the platforms Spotify and Deezer.

Social media. Evidence generally supported social media communication as a driver for
increased website views and engagement (Ceretti et al., 2022; Dodd et al., 2023; Kudrati et al., 2021;
Taggart et al., 2015). Regarding YouTube, the evidence found it to be an appropriate channel for
science communication (Acuna et al., 2020; Claflin et al., 2022; Huggins et al., 2022), including for
young people and sexual and ethnic minorities (Ceretti et al., 2022; Kudrati et al., 2021). In particular,
reviews found that YouTube tended to have a strong reach in terms of frequency of use and uptake by
different population groups in different contexts (Claflin et al., 2022; Huggins et al., 2022; Kudrati et
al., 2021). However, there was limited evidence available on its ability to change knowledge,
attitudes, or behaviours (Claflin et al., 2022; Huggins et al., 2022; Kudrati et al., 2021). Two reviews
found that YouTube was a preferred method for the public to review educational messages about
cancer prevention than other social media platforms such as Twitter/X and Facebook (Acuna et al.,
2020; Han et al., 2018). In contrast, Ceretti et al. (2022) concluded that public health authorities’
efficacy communicating science is platform-agnostic, but also recommended YouTube and Instagram

specifically for public health crisis communication for young people.
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Evidence shows that Facebook is effective to reach and engage audiences for health
communication and health behaviour change, and for communicating to African American people
about sexual health and Hispanic people about public health (Berg et al., 2021; Ceretti et al., 2022;
Gabarron and Wynn, 2016; Kudrati et al., 2021; Maher et al., 2014; Teadt et al., 2020). Regarding
Facebook, Ceretti et al. (2022) found evidence that public health authorities generated engagement
most effectively with short text accompanying photos, and generally higher and longer engagement
with posts with media or links with a positive tone. Berg et al. (2021) found that public health
authorities’ personalized messages on Facebook were effective at communicating with Hispanic
people in the United States. YouTube and Instagram were found to be more appropriate than
Facebook in the context of healthy eating and physical activity (Luo et al., 2024). Kudrati et al. (2021)
found Facebook and Instagram advertisements effective at encouraging people to a linked website in
sexual health campaigns, and Dodd et al. (2023) found that Facebook, Twitter, and LinkedIn

campaigns can increase website visits.

Instagram was shown to be appropriate for young people in particular (Ceretti et al., 2022;
Kudrati et al., 2021). The most used platforms by Black and Hispanic homosexual and bisexual
people were Facebook or Instagram (Hudnut-Beumler et al., 2016; Kudrati et al., 2021). Research
findings show mixed results depending on the tools for content on the Twitter/X platform (Balogun et
al., 2023; Berg et al., 2021; Ceretti et al., 2022). Berg et al. (2021) found health authority tweets were
more likely to be retweeted with a video than without, yet Balogun et al. (2023) found public health
agencies had lower engagement on posts with a video. Ceretti et al. (2022) noted the importance of
coordinating communication efforts on Twitter/X, for example, by interacting with other health

agencies and developing a community of trusted users and followers.

Blogs. One review found that blog features, including clarity, visuals, and references were
important in nutrition communication (Rogers et al., 2022). This review also found that women
preferred and paid more attention to hyperlinks, and narrative blogging was the preferred style for
nutrition blogs (Rogers et al., 2022). In other reviews, blogs were shown to increase cancer

knowledge and change nutritional behaviour (Han et al., 2018; Luo et al., 2024).
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Communication Tools Summary

Videos were the most frequently reported communication tool (n=19). This includes reviews
where videography was a communication tool investigated by at least one relevant study, and five
reviews exclusively investigated videography as a communication tool (Table 3). Other reviews
investigated tools that included gamification (n=8), storytelling and narratives (n=7), influencers

(n=5), cartoons and animation (n=5), virtual reality (n=4), interactivity (n=3), and podcasts (n=2).

Videos. Robust evidence demonstrates that videos are an effective way to communicate
health information across multiple contexts and topic areas, including cancer prevention, child injury
prevention, mental health, infectious diseases, neonatal care, and sexual health (Acuna et al., 2020; Al
Mushaikhi et al., 2022; Boynito et al., 2024; Darmi et al., 2024; Dewart et al., 2019; Goodwin et al.,
2021; Lungu et al., 2021; Morisod et al., 2022; Petkovic et al., 2021; Walsh-Childers et al., 2018).
Inconsistent evidence was found in relation to the effectiveness of using a narrative (e.g., emotional)
compared to non-narrative (i.e., impersonal, informational) tone in video communication messaging
(Berg et al., 2021; Panickar et al., 2023; Zhu et al., 2023). When compared to text- and print-based
communication tools, reviews generally found that video interventions led to improved knowledge,
engagement, and behavioural outcomes across different health contexts (Acuna et al., 2020; Panickar
et al., 2023; Walsh-Childers et al., 2018). For example, in a review specifically examining
communication of cancer prevention information among Black men, Walsh-Childers et al. (2018)
found that videos were a preferred channel for communication especially compared to print-based
approaches. Claflin et al. (2021) found that video-related communication interventions tended to have

very strong reach and engagement among various population groups.

Videos were shown to influence health-related behaviours desirably in several contexts (e.g.,
cancer prevention and screening, mental health) (Acuna et al., 2020; Darmi et al., 2024; Dodd et al.,
2023; Goodwin et al., 2021; Petkovic et al., 2021; Tuong et al., 2014). However, this same behaviour
change from videos was not shown in relation to addiction, long-term nutrition, nor vaccination

(Boynito et al., 2024; Panickar et al., 2023; Tuong et al., 2014). Cartoons and animations were shown
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to be effective at increasing knowledge and changing behaviour in two reviews (Al Mushaikhi et al.,
2022; Darmi et al., 2024).

Gamification. Reviews found that gamification was effective at increasing knowledge and
behaviour across different health contexts and topics, including disease and injury prevention,
nutrition, and sexual and mental health (Al Mushaikhi et al., 2022; Darmi et al., 2024; Hakim et al.,
2024; Hervas et al., 2017; Hu, 2015; Panickar et al., 2023; Sharifzadeh et al., 2020; Teadt et al.,
2020). For example, gamification was found to be effective at increasing knowledge of vaccinations
and sexual health (Hakim et al., 2024; Panickar et al., 2023; Teadt et al., 2020). Gamification was also
found to increase corresponding behaviours of intention to vaccinate, sexual health behaviour, and
health screening behaviour (Hakim et al., 2024; Sharifzadeh et al., 2020; Teadt et al., 2020). However,
Hakim et al. (2024) noted that gamification should be combined with other methods to optimize
effects and that users should be included early in the development of games to ensure their

acceptability.

Influencers. Mixed evidence was identified on the effectiveness and trustworthiness of
influencers as a communication tool (Michel et al., 2024; Rabin and Kohler, 2025; Rogers et al.,
2022). Michel et al. (2024) found that influencers increase engagement for public health messages,
but the effectiveness of micro-influencers was mixed. Micro-influencers generally refer to influencers
with up to 100,000-150,000 followers, and they are seen as more connected to their audience than
those with hundreds of thousands of followers and celebrities (Michel et al., 2024). There is some
evidence, however, that communication delivered through micro-influencers may be more effective
than traditionally branded content among specific equity-deserving groups such as African American
and Hispanic populations (Michel et al., 2024). Another review found that health professionals were
more trusted than influencers (Rogers et al., 2022). However, Ceretti et al. (2022) also noted that
sponsored (i.e., paid) content by institutions may lead to more negativity than non-sponsored content,
which may be perceived as being more authentic. Additionally, influencers may be more expensive

and time intensive than advertising on social media (Michel et al., 2024).

Narratives. The literature on narrative messaging of stories compared to informational

messaging of instruction was mixed (Ceretti et al., 2022; Dudley et al., 2023; Fontaine et al., 2019;
15



Panickar et al., 2023). Dudley et al. (2023) found that use of narrative or didactic messaging should be
dependent on the audience, objective, and topic. For example, didactic information often had a
stronger influence on attitudes and beliefs, while narrative evidence often had a stronger influence on
intention and emotion (Dudley et al., 2023). Some reviews found evidence that narrative
communication methods were preferred by and potentially more effective with racially diverse and
marginalized populations, including African Americans, Indigenous people, and Hispanic people

(Dudley et al., 2023; Mojtahedzadeh et al., 2021).

Findings

This rapid umbrella review found that research extensively focused on the communication
methods of YouTube, Twitter/X, Facebook, Instagram, and blogs, and the tools of videos, influencers,
gamification and narratives. We identified overarching insights into how environmental and public
health authorities and practitioners could enhance their use and application of these novel

communication methods and tools, which are elaborated below.

Summary of Communication Method Findings

All communication methods identified in this review had evidence supporting their
feasibility, engagement, effectiveness, or appropriateness in some contexts, with the strongest
evidence available for YouTube. There was less evidence available, and less consistent evidence,
comparing different methods against each other. This could be due to the broad nature of the review
that considered a range of health-related topics and different contexts and population groups; it is
possible that within specific topic areas more consistent evidence and trends could be identified. For
example, effective methods for topics such as vaccination and smoking, which contain high levels of
misinformation on social media, may be different than environmental health topics such as water
quality (Suarez-Lledo and Alvarez-Galvez, 2021). Some evidence found that YouTube was more
effective than other platforms (e.g., Facebook, Twitter/X), which may be because it is video-based
(Yang et al., 2022). Alternatively, this may be due to YouTube being less aimed at social interaction
than other social networking sites, though social endorsement cues (e.g., number of video likes) have

been shown to influence viewing engagement (Yang et al., 2022). The evidence suggests that a single
16



method or platform is unlikely to be appropriate and effective for each topic and audience, and

multiple approaches are likely needed depending on the specific situation.

Summary of Communication Tools Findings

Videos were found to be a consistently effective communication tool across fields for
reaching a wide variety of audiences, and in some cases to affect individual outcomes. Among studies
that evaluated narrative (e.g., emotional messaging, storytelling) communication approaches,
evidence was mixed. However, there was evidence that these approaches could be particularly
effective and preferred among some equity-deserving groups, which could be related to their
participatory and engaging nature (Jager et al., 2017). Gamification showed promise as a
communication tool across settings. This includes development and use of “serious games”, which are
fully developed computer or video games for an educational purpose, as well as the broader term of
gamification which refers to incorporating game-related characteristics into an intervention or
program (e.g., rewards, badges) (Gentry et al., 2019). Gamification is still an emerging field that
requires additional research, but has potential to influence knowledge, attitudes, and behaviours
among various population groups (Gentry et al., 2019; Tesi et al., 2023). Influencers were also found
to be a potentially effective communication tool in this review, though they can have both positive

and negative communication effects depending on the context (Powell and Pring, 2024).

Summary of Equity-Deserving Findings

Limited evidence was identified specifically addressing the utility of novel methods and tools
among equity-deserving population groups. The most consistent evidence noted was the potential for
influencers and narrative tools to be preferred by certain demographics. Additional community-
engaged research is needed to determine which novel communication methods and tools are more
preferred and impactful for different equity-deserving groups and for different health-related issues

and contexts.
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Strengths and Limitations

A limitation of this research is that it may not be comprehensive of all novel communication
methods and tools given the umbrella review approach (Aromataris et al., 2015). Primary research
articles were not captured if they had not been previously synthesized within published systematic and
scoping reviews. For example, this may explain why we did not identify much literature on methods
like Snapchat and TikTok. It is also possible that some potentially relevant reviews could have been
missed by only searching two bibliographic databases. Another limitation is that we only considered
reviews published in English due to a lack of resources. Reviews focusing on the content of
communication were also excluded. This was necessary to focus the review and ensure it could be
completed in the available timeframe. Future research should review evidence on the language and
phrasing of science communication (e.g., how messaging should be framed and presented). Finally,
given the rapid approach and use of only one reviewer for most of screening and extraction, it is
possible that some errors in misclassification could have occurred. We attempted to mitigate these

risks through pre-testing.

Implications for Policy and Practice

There does not appear to be one communication method or tool that can be considered
sufficient on its own as a communication strategy for most contexts and focused populations.
However, videos as a tool appear to have a very high reach across multiple population groups, with
YouTube being the most frequently investigated video-based communications method in the
synthesized reviews. Therefore, it would seem prudent for environmental and public health authorities
to incorporate video-based approaches in their health and science communication strategy. In
addition, environmental and public health authorities and practitioners should consider at least one
other novel tool, such as gamification, influencers, or narratives, which all had promising effects and
potential to enhance science communication in different contexts and population groups. Other
methods and tools should also be incorporated based on the specific context and topic, aims, and
priority population groups. For example, Instagram may be a more appropriate platform than
Facebook for younger age groups. A multi-faceted approach should be used for environmental health
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science communication that goes beyond traditional and print/text-based methods, the specifics of
which should be guided by local context, resources, and communities. Such communication efforts

should follow equity-centred approaches and guidance (Calanan et al., 2023; Canfield et al., 2020).

Conclusion

The review findings suggest that various novel communication methods and tools can and
should be used by environmental and public health authorities and practitioners for science
communication, but that focused and dedicated efforts are needed to engage with and determine
appropriate approaches for priority equity-deserving groups in specific contexts. Practitioners require
evidence about the utility, acceptability, and appropriateness of communication methods and tools to
effectively and responsively reach equity-deserving groups and communities. A strong evidence-
based approach is particularly important given that these efforts are constrained by resources, funding,
and access to audiences’ time and attention. Video-based methods and tools had the strongest
evidence in support of their effectiveness and utility in science communication, with other methods
and tools also showing promise and potential within specific contexts. This review supports the need
for a prioritised and tailored approach to science communication that engages with focused

populations and adopts multiple novel communication methods and tools.
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attitude, and perceptions
Interactive social media
interventions on changing
health behaviours; Effects of
these interventions on those
who experience health
inequity
COVID-19 vaccination
information needs and
preferences; Communication
strategies among Black adults
in the USA

Community,
School

(Panickar et al.

2003) Immunology

Nutrition,
Sexual
Health

(Petkovic et al.,

2021) Digital

(Rabin and
Kohler, 2025)

Community,

Immunology Digital

Social media influencers
communicating nutrition
information and the factors
that influence the popularity
of messages

(Rogers et al.,

2022) Nutrition

Digital

None

None

YouTube

Facebook,
Twitter

Social media

Blogs,
Instagram,
Facebook,

Twitter,
Snapchat,
YouTube

Videos

Videos,
Gamification,
Cartoons
VR,
Gamification,
Videos,
Narratives,
Cartoons

Interactivity,
Videos

Influencers

Influencers

Rican Hispanic young

adults
More
Economical
ly Deaf people 13
Developed
Countries
Global None investigated 12
Korean American
college students that
Global could read or speak 22
English; African
American women
Global None investigated 88
Black people; People
Global with a low-income; 22
Native Americans
More
Economical
ly None investigated 11
Developed
Countries

29



(Sharifzadeh et Serious educational games for

al., 2020) Health Digital health targeting patients, and None Gamification Global None investigated 161
” public
Design, users, benefits, and People with low-
(Taggart et al Sexual limitations of using social Blogs, income; Homosexual
? Digital . . Facebook, Videos Global . > 35
2015) Health media to communicate about bisexual, and
. YouTube L
HIV prevention questioning men
Health promotion, prevention, Facebook
(Teadt et al., Sexual Digital education, and intervention Twitter ’ Gamification, Global Black people; 10
2020) Health & development aimed at African ’ VR Hispanic people
. Instagram
American young adults
Health, . . .
(Tuong etal., Health ~ Community, Effe.ctliveness of V1d€0§ n None Videos Global None investigated 28
2014) School modifying health behaviour
Channels, sources, and
(Walsh- content approaches for Black men; Black
Childers et al., Immunology Community communicating prostate None Videos Global women; Hispanic 41
2018) cancer prevention information people
to Black men
Immunology TikTok,
, Sexual . YouTube, .
(Zhu ctal, Health, Digital Health commumcat.lon Instagram, Vldegs, Global Black people 18
2023) . persuasion in short videos Narratives
Nutrition, Snapchat,
Pathology Facebook

Note. Where a review lists an equity-deserving group, that focus population/stated demographic was investigated by at least one relevant study, with
populations in different studies separated by semicolons. A total 1,669 studies are encompassed within the 38 reviews; our method did not check for

duplication of studies between reviews.
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