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Abstract

Marine microplastic pollution is a persistent global issue that has gained scientific attention for over two decades. Nev-
ertheless, knowledge gaps remain, particularly in how inconsistencies in communicating scientific evidence can lead to
misinformation. A systematic review was conducted to identify how previous research has examined miscommunication
about microplastics in the public sphere. Of the 274 scientific publications identified, 15 were found eligible for inclusion
in the study. These publications were analysed to establish (i) the methodologies employed to investigate microplastic
communication in the public sphere, (ii) how existing information contributes to microplastic miscommunication, and
(iii) what level of awareness and knowledge around microplastic pollution has been established. Our analysis revealed
two primary study types: participant-based (e.g., via surveys, focus groups) and text-based studies of media content (e.g.,
newspapers, digital platforms). The participant-based studies showed misperceptions about impacts on human health
and their pathways into the natural environment, even among well-informed or professionally involved individuals. The
text-based studies revealed inexact media reporting involving scientific referencing, content accuracy, representation
of microplastic pollution, and sensationalist tones. The findings highlight the need for further research into the miscom-
munication of microplastic pollution to facilitate best practice in the communication of scientifically accurate information
across audiences.

1 Introduction

Human life and the oceans are intricately connected and understanding this complex relationship plays a crucial role
in recognising and maintaining the balanced and sustainable use of ocean resources without causing harm [1, 2].
Microplastic pollution is caused by human activity—mainly the production, consumption, and waste management
processes of plastics and microplastics—and plays a significant part in the decline in overall ocean health [3-6]. Many
of the current concerns about microplastics relate to their potential negative impacts on environmental and human
health, their transboundary and persistent traits, and the lack of available mechanisms to remove them from the
environment [7-11]. As a result of these growing concerns, microplastic pollution research has been steadily increas-
ing over the past two decades [12], with scientific findings also receiving significant attention across society [13-17].
Despite this extensive research, there are still many information gaps that require further scientific assessment, for
example, knowledge around the risks of exposure to microplastics on human and environmental health still remains
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inconclusive [18-20]. This proliferation in microplastic pollution research combined with persistent knowledge gaps
has given rise to concerns particularly in relation to how scientific information is being communicated beyond spe-
cialist or academic communities to the general public [21].

While research has highlighted that microplastics are perceived by the public as harmful to human, environmental,
and marine health, public awareness of the sources and ways to mitigate microplastic pollution is low [11, 17, 22].
Scientists have voiced concerns regarding misinformation highlighting the magnitude of public debate in relation to
the potential risks associated with microplastics pollution [12, 18, 21, 23, 24]. These concerns are not without merit, as
current research has recorded inconsistencies, confusion, and a perceived lack of transparency when communicating
evidence-based scientific findings regarding microplastic pollution [21] to the public. Here, science communication
plays an important role in mitigating for information gaps and misinformation.

The science communication landscape has undergone substantial transformations over the past two decades with
the emergence of new technologies, innovative methodologies, digital mediums, as well as shifts in social and cultural
behaviours and attitudes [25-27]. The media, in its various formats—for example documentaries, news reports, and
social media—is the main pathway in the communication of evidence-based knowledge to audiences [28, 29], and
traditional media such as television, radio, and newspapers remain important in informing the public and have the
potential to influence public opinion and drive social action [30, 31].

Changes in communication norms, such as the proliferation of social media channels, allows for scientific informa-
tion to be more accessible, interactive and immediate [21, 32], generating better connectivity and dialogue between
communities, amplifying scientific content (e.g. retweeting, sharing functionality) and bridging gaps of scientific
representation beyond the scientific domain and academic circles [21, 26, 32-34]. However, the increasing digitalised
ways in which information is communicated and digested is occurring in tandem with an overall decline in special-
ist scientific journalism [35]. Associated research points to less reliance on official sources and notable ambiguity
between scientific fact and unverified information reported by non-professional journalists in social media content
[36,37].

Scientific research is characteristically complex and often communicated in academic journals and lengthy tech-
nical reports, which can be challenging to translate in a comprehensive and understandable way for different audi-
ences [10, 21, 34, 38]. Evidence based science communication therefore plays a crucial role in communicating about
microplastic pollution by raising awareness, facilitating informed decision making, and ensuring that associated
mitigation measures, environmental policy, and legislation are supported throughout society [21, 34]. Due to the
opposing characteristics of scientific inquiry and modern media, where science is a slow process with frequent fram-
ing of uncertainties compared to digital media which characteristically seeks to convey more immediate and certain
information [39], modern media has the potential to spread erroneous or incomplete information [12].

In relation to microplastics pollution, ongoing research and the changing science communication landscape
presents numerous opportunities for education and information exchange, but the notable uncertainties in scien-
tific research also pose a risk for miscommunication and misinformation along with non-fact-based assumptions to
spread rapidly across digital media channels [16, 40, 41]. There are many causes for misinformation within scientific
communication all of which can have negative repercussion such as emphasis given to a particular element of an
issue without regard for the entire context of the evidence [42].

Research into the communication and perceptions of microplastic pollution across different audiences is on-going
and diverse [13, 17, 43, 44]. Although nascent research findings reveal ambiguity in public understanding of scientific
information in relation to microplastic pollution [21], there is limited research exploring how the issue of misinforma-
tion on microplastic pollution is being scientifically examined. To address this knowledge gap, this systematic review
focuses on studies addressing miscommunication, misperception and misinformation around microplastic pollution.
To our knowledge there is no existing systematic review conducted on the miscommunication of microplastics in
the public sphere. Systematic reviews are particularly useful to gauge existing research and to identify knowledge
gaps concerning a topic in the relevant peer reviewed literature, while minimising bias [45] and are applied in diverse
research areas such as medical and health sciences, social sciences, environmental management, and policy [46, 47].

For this study ‘misinformation’is defined as “publicly available information that is misleading or deceptive relative to
the best available scientific evidence and that runs contrary to statements by actors or institutions who adhere to scientific
principles” [48]. This study also draws on the work of Burns et al. [49] which defines ‘public’as every person in society.
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2 Methods

This systematic review has followed the PRISMA guidelines (Preferred Reporting Items for Systematic Reviews and Meta-
Analysis) [50], and is guided by three main research questions:

2.1 Research questions

1. Which methodologies have been used in the studies investigating microplastic communication in the public sphere?
2. In which ways does information in the public sphere contribute to miscommunication of microplastics?
3. What level of awareness and knowledge around microplastic pollution emerged in the eligible studies?

2.2 Data collection

Data collection for this systematic review was conducted in a three-stage process underpinned (see Fig. 1) by the PRISMA
guidelines.

Stage one involved the identification of appropriate keywords and the development of key search terms to conduct a
comprehensive search of publications available on the Web of Science (WoS) database to gather available literature on
communication and miscommunication regarding microplastics. WoS was chosen as it is a reputable and comprehensive
database of research across disciplines. The keywords identified as relevant for the search were ALL = ((microplastic*)
AND ((miscommunicat* OR perception OR misperception OR misinform*) OR communicat*)). This initial search was
undertaken on June 14th, 2023, and generated a dataset of 278 publications. The publications were then filtered for
‘English language’only, resulting in 274 articles which were then exported by excel for analysis. There was no restriction
on publication date of the articles or the geographical location of articles in the database search.

Identification of studies via databases and registers

Records removed before screening:

Recortsiceniiiled,for: Non-English language publications

Identification WoS Database (n =278) —

(n=4)
R Records excluded for
Records screened: -Non empirical studies
(Title and Abstract) (n = 274) -Focus on wider plastic only and
—* | inadequate focus on microplastics
(n=241)
Screening l
Reports sought for retrieval and Reports excluded: (n=18)
eligibility (n = 33) —» | -Inadequate focus relevant to
communication of microplastics
E—
Incliided (Sntu=d1|g§ included in review:

Fig. 1 PRISMA flow diagram of selection process [50]
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The second stage involved the screening of the titles and abstracts of the 274 publications for any existing duplica-
tions, and the remaining publications were assessed in July 2023 using the following systematic exclusion criteria: (i)
publications that did not focus on the communication of microplastics, (ii) publications dealing with broader aspects
of plastics but did not focus on microplastics, and (iii) publications with insufficient focus given to microplastics. This
process resulted in a dataset of 33 publications.

The third and final stage took place in August 2023 and involved a full textual analysis of the remaining publications
(n=33) to ascertain inclusion or exclusion. To meet the inclusion criteria, only peer-reviewed, primary research publica-
tions that explicitly included the inquiry into communication of microplastics in the public domain in the study’s methods
or results were included in the final dataset (n=15).

3 Results

The eligible studies with original data addressing the subject of communication of microplastics in the public domain
(n=15), were published between 2016-2023 (see Fig. 2 in Supporting Materials). Of these studies 66.7% (n=10) collated
and assessed direct participant involvement and survey responses (n =3500) [20, 51-59] while the remaining 27.3% (n=5)
focused on reviewing digital and print media [4, 16, 60-62]. Based on these criteria, the studies have been categorised
as participant-based and text-based studies.

Of the ten participant-based studies, eight (n =8) were conducted in Europe and included: Germany (n =2), Sweden
(n=2), and the UK (n=2), Italy (n=1), and one comparative study (n=1) involving participants in Germany and Italy. Of
the remaining studies, one (n=1) was undertaken in Asia (Shanghai) while the remaining study (n=1) involved a global
survey. With regards to the textual-based studies (n=5) text content was collated from Japanese, Danish, US, UK, and
German digital and print media sources.

The demographics varied across the eligible participant-based studies (n=10) and involved direct participant involve-
ment (n=3500) in the form of surveys, questionnaires, interviews and focus groups. Six (n=6) of the studies targeted
members of the general public/citizens, while others focussed on specific groups of individuals professionally involved
in some capacity with microplastics (n=2), and a further two studies (n =2) involved students. Some 91.5% (n=3201) of
the study respondents were identified as members of the public, more specifically students, citizens, or lay people while
the remaining 8.5% (n=299) respondents were categorised as experts or individuals professionally engaged with the
topic of microplastics. In the studies involving professionally engaged participants these included journalists, representa-
tives from SEPA (Swedish Environmental Protection Agency), local politicians, industry representatives, and experts [58],
politicians and representatives from the waste management sector, governmental organisations and interest groups
(e.g. environmental NGOs) [57] and those who were or had previously worked on the topic or conducted research ‘with
plastic as an environmental contaminant’ [56].

In 90% of the participant-based studies (n=9) participant gender was explored (see Fig. 3 in Supporting Materials).
Seven studies (n =7) gathered metrics on participant age. Three of these studies (n=3) provided a mean age: 40.1 years
[59], 20.3 years [55] and 22.5 years [52]. A further four studies (n =4) organised participants into age ranges. Within these
studies, the largest number of participants (68%, n=15) in Anderson et al. [51] fell into the 18-25 age group, in Kramm
et al. [20] the largest age group was the 60+ age group, (33.8%, n=277.8), in Deng et al. [53] almost half of the participant
belonged in the 18-30 age group and in the study from Thiele and Hudson [56], the largest age group representation
fell into the 25-44-year bracket.

3.1 Results in context of research questions

3.1.1 Research Question 1: Which methodologies have been used in the studies investigating microplastic communication
in the public sphere?

The data collection methods used in these studies were varied (see Tables 1 & 2), but could be broadly placed within two
distinct categories, namely participant-based and text-based data collection.

The text-based studies on microplastics (n=5) included methodologies combining the identification and collation
of: scientific peer reviewed publications and online media articles (n=2), spanning 2006-2018 [61] and 2016-2020 [60];
national newspaper content (n=2) published between 2004-2018 [16], and between 2010-2019 [4]; and edit history
information on one Wikipedia web page (n=1) between 2014-2020 [62]. The text-based studies included the examination
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of scientific articles (n=654), print media articles (n=317) from different published newspapers (n=17), online news
articles (n=186), and a temporal study of a non-peer reviewed online information website (n=1). In the text-based stud-
ies the analysis methods employed were varied (see Table 1). Two studies (n =2) used inductive approaches to establish
themes from the media content such as grounded theory [4] and constructivist grounded theory [16]. Similarly, a quali-
tative approach was taken by Fu et al. [62] with a comparative content analysis of the Japanese Wikipedia’s edit history
page. The study by Volker et al. [60] used statistical methods to analyse the data gathered and conducted thematic and
interpretive analysis of both the scientific and media text-based data. The text- based study conducted by Fu et al. [61]
also applied statistical methods to their analyses.

The participant studies (n=10) used a range of methods to analyse the collected participant data (see Table 2). Five
studies (n=5) employed a range of statistical approaches and included: an in- person questionnaire (n= 1) with single
and multiple choice questions conducted in June 2019 [53]; an online survey (n=1) with closed questions and one open
question conducted in March 2020 [20], and two (n=2) consisting of all closed questions, with one (n=1) conducted
between September 2018- May 2019 [56] and one study (n=1) employed a questionnaire conducted on three different
days within the same academic year [52], and one study (n=1) including open, multiple choice and single choice ques-
tions[55]. Two of the eligible studies (n=2) [53, 56] presented participants with hypothetical inquiries, the first focused
on microplastics and human health problems and ask participants to identify which statements about microplastics were
perceived to be true or false, while Deng et al. [53] included hypothetical scenarios concerning seafood and participant
behaviour as well as common use products and participant knowledge if those contained microplastics.

Different qualitative methods were employed in five of the participants studies (n=5), where online interview formats
were used in two studies (n=2) including one comparative study of citizens in German and Italy [59] and an online and
in-person interview approach (n=1) [58]. The remaining two studies worked with focus groups (n=2) [51, 541.

Four (n=4) of the eligible studies [51-54] used supporting materials or information about microplastics in their
approaches such as an information brochure [52] or images, video recordings and a film trailer of a Plastic Ocean docu-
mentary [54]. Anderson et al. [51] presented products containing microbeads and extracted samples of microbeads from
these products to focus group participants and the fourth study [53] offered text-based information about microplastics
including a definition of microplastics and how they are generated.

Two studies (n=2) employed a pre- and post-participation evaluation [52, 54]), to establish baselines prior to using
supporting materials and to gauge if participants perceptions changed around microplastic pollution. Cammalleri et al.
[52] showed that the supporting material increased participants concerns about microplastic pollution and Henderson
& Green [54] highlighted participants’ surprise at the scale of the microplastic pollution problem.

3.1.1.1 Summary conclusion: research question 1 The review identified a broad scope of approaches which reflect the
specific purpose and target audience of the research that was being conducted. This highlights that not one method
fits all and presents researchers with the opportunity to apply diverse methodological frameworks to their research
questions, however, it also presents difficulties in providing comparative analysis of the results. It also indicates that the
existing diverse methodological approaches can be built upon to gain insights concerning miscommunication around
microplastics in the public domain.

3.1.2 Research Question 2: In which ways does information in the public sphere contribute to miscommunication
of microplastics?

The eligible text-based studies (n=5), as shown in Table 1, all involved analysis of media news content and included
both digital and print sourced articles [4, 16, 60-62]. Several themes emerged from analysis of the eligible text-based
studies as follows: (i) scientific reference in text-based content; (ii) content accuracy; (iii) representation and (iv) the tone
of the media content.
i. Scientific reference in text-based studies

All the text-based (n=5) studies considered the inclusion of scientific publications, sources, and information in digital
and print media datasets, albeit in different ways [4, 16, 60-62]. Volker et al. [60] found that reference was made to 63 dif-
ferent scientific publications in their analysis of media articles (n = 186). These media articles also contained direct quotes
from a range of commentators including scientists, NGO and industry representatives, and politicians [60]. Schonbauer
and Miller [16] found examples of statements from scientists and highlighted that over time the inclusion of scientific
references and commentator statements and perspectives shifted from the scientific community to involve more diverse
perspectives from policymakers and public officials, NGOs, and representatives of lobby groups. The examination of
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content on the Japanese microplastics Wikipedia page, showed various inconsistencies from original scientific source
material due to the editing of the original text [62]. Ballantyne et al. [4] assessed the inclusion of references to scientific
publications in the media content examined, however it was stated that very few references were found.

Fu et al. [61] assessed the stages at which scientific information is communicated to different stakeholder groups and
by whom, and subsequently categorised the textual material included in their study into three stages of communication
based on audience accessibility and specialisation: intra-specialist stage (information shared among peer specialists in
one discipline); inter-specialist stage (information published for specialists by journals across multiple disciplines) and
popular stage (information published in journals open to the public). It was found that the most influential authors of
scientific publications published across all three stages indicating that they communicate directly with the public (the
popular stage) [61].

ii. Contentaccuracy

There were several notable findings in the eligible text-based studies highlighting inaccuracy in the reporting of
microplastics in news media [4, 16, 60-62]. Two studies showed that the terminology used to describe microplastics
was often inconsistent across media articles and switched between scientific and lay definitions [4, 62]. Three studies
identified examples of hypothetical risks associated with microplastics (i.e. the potential impacts of microplastics on
human health) being communicated as scientifically proven risks [16, 60, 621, and the framing of scientific ‘estimation’
as scientific‘exactness’[62]. Further examples of inaccuracies in media content related to the inclusion of subjective and
incorrect text, the omission of relevant and contextual information, and the insufficient updating and dissemination of
emerging scientific evidence [62]

Schoénbauer and Miller’s [16] study highlighted changes in the characteristics of microplastic reporting in German
media over time and categorised the articles into three phases. Here, phase one (2004-2010) was characterised by sci-
entific findings of microplastic pollution, sources of microplastics were linked to household products, their ‘invisibility’
in the environment and their role as conduits for toxic contaminants. In the second phase (2010-2015) the articles often
framed the hypothetical risks of microplastics as scientifically proven, included an increase of reporting to the ‘sinks’ where
microplastics had been found (e.g. streams, lakes, and consumer products such as food and beer) and often included
commentary from scientists. The third phase (2015-2018) was marked by debate on the actual risk of microplastics, the
focus on the role of consumers and increased ‘calls for political action’ [16]. Fu et al. [61] also revealed changes in how
the issue of microplastics was communicated over time—namely, how the scope of microplastic related information
broadened in both online media and scientific sources. Here, research showed that topic breadth in online media was
limited and peaked in 2019 before declining, while in contrast, the content in scientific literature continued to increase
both in topic scope and publication quantity until 2020 (end of data collection phase) [61].

iii. Representation

The eligible studies also revealed instances where narratives about microplastics were represented in an unbalanced
way in media reports. Schénbauer and Miiller [16] study highlighted that consumer choices along with policy inaction
are often reported as major contributors to microplastic pollution. The study highlights how consumer is frequently
portrayed as being central in driving change regarding policy, leading to an inordinate focus on the citizen and their
responsibility in tackling the microplastic problem [16]. Here, both the Ballantyne et al. [4] and Schénbauer and Miiller
[16] studies stress that the misaligned balance in media content points to the omission of an encompassing discourse to
other drivers of microplastic pollution such as the lack of commentary from industry stakeholders such as those involved
in cosmetic, textile or car tyre production. This emphasis on the role of the consumer the contribution of consumer
consumption practices as a major source of microplastic pollution compared to discourse around the role of industry
in media was also highlighted in Ballantyne et al. [4]. Over representation of microbeads in media reporting was high-
lighted as an example for creating an unbalanced narrative, where they may be perceived as more than a contributary
factor of microplastic pollution [4, 16].

iv. Tone

Three of the eligible studies (n=3) referred to the tone of the narrative text used in the media to describe microplastics
[4, 16, 60]. Two studies (n=2) [4, 16] highlighted an ‘alarmist’ tone in the media content of their studies, which pointed
to the potential impacts of microplastics in an exaggerated way. When focusing on the expressions of concern in media
articles, Volker et al. [60] found that in 32% of the articles examined (n=97), negative terminology such as ‘hazard,
‘threat;, ‘toxic, ‘bad’ was used, alongside commentary from experts who expressed worry or concern. Interestingly, it was
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found that articles reporting on scientific findings on the presence of microplastics in seafood were ‘more likely’ to be
communicated with higher levels of concern [60]. Moreover, their analysis also revealed that only 7% of those articles
examined focused solely on the factual reporting of the available scientific information and did not include any further
interpretation or speculation [60].

3.1.2.1 Summary conclusion: research question 2 The eligible text-based studies revealed four main characteristics which
may contribute to the miscommunication of microplastics: (i) missing and inaccurate scientific references in text-based
content; (i) insufficient content accuracy; (i) unbalanced representation and (iv) misleading tone of the media content.

3.1.3 Research Question 3. What level of awareness and knowledge around microplastic pollution emerged in the eligible
studies?

The third research question aimed to establish people’s awareness and knowledge of microplastics pollution. Ten (n =10)
of the final eligible studies (n=15) involved participant-based inquiry—all of which investigated participant awareness
of microplastics, albeit in diverse ways [20, 51-59].

Three (n=3) studies involved participants associated with microplastics in a professional capacity. Of these, two
studies (n=2) [57, 58] included participants connected with microplastics in a professional capacity only, while the third
(n=1) combined both experts and lay people in its participant sample [56]. The first study [58] conducted interviews
with journalists, editors, public officials, politicians, industry representatives and experts (n=15), that were all associated
with artificial turf. A certain prior level of knowledge around microplastics could be assumed with those participants,
considering artificial turf had featured in the media. The second study [57] involved a range of stakeholders (n=33) and
included politicians, and representatives from government authorities, the industry sector, environmental and research
organisations, NGOs, and a farming association. Here, it is important to note that the participants in the study were sought
out because of their engagement with organizations ‘with an interest in the broad field of sludge management from
wastewater treatment plants’ Nevertheless 15% of the participants stated they lacked knowledge regarding microplas-
tics. The study also found that some participants (12%) were unaware of existing guidelines (these were all politicians).
A further study carried out an online questionnaire with the final sample (n=1681) including both expert (n=251) and
lay (n=1430) participant’s responses. The expert participants were identified in the survey as either currently or having
previously worked ‘on the topic of plastics as an environmental contaminant (e.g. microplastics, plastic pollution);, or if they
were previously or currently involved in research activity on the issue [56].

Two studies (n=2) [20, 59] involved screening to include participants with prior knowledge only. The first study [59]
included‘only participants who felt they had an idea what microplastics were' and the second with participants (n =822) that
had “ever heard of microplastics before this survey' [20]. Similarly, in another study [51] consideration was given to involve
participants with some prior awareness regarding microplastics, for example, members of a local marine environment
group, university students who were ‘anticipated to have a range of knowledge’and beauty therapy trainees who work
with products containing microbeads.

Four (n=4) of the participant-based studies explored if participants had prior knowledge of microplastics [52-55]. One
study involving members of the public (n=437) established that less than one third of respondents (26%) had heard of
microplastics, with 67% unaware of microplastics and the remaining 7% of respondents unsure [53]. In contrast, a study
of undergraduate and recently graduated students established that two thirds of participants had prior knowledge [52].
A further study [55] asked the participants (students) what they understood about the term microplastics. Due to the
open-ended nature of the question the responses were varied, and analysis showed that most students (78%) described
them as small plastic particles and some references were made by participants to the source (i.e. primary or secondary)
as well as to the effects of microplastics. The study does not include data on whether any participant did not have prior
knowledge about microplastics [55].

Three of these studies (n=3) all of which with a survey/questionnaire type methodological design, specifically
addressed the participant’s source of information on microplastics [52, 53, 55]. These studies established that the most
popular sources of information were media formats such as the internet, and television [52, 53, 55]. The study by Raab
and Bogner [55] also found that formats such as television documentaries, film, as well as print media and radio were
also popular among participants. The fourth study, by Henderson & Green [54] found that the most accessed sources
for environmental news were media formats including the internet, television, and newspapers. This focus group
study [54] also revealed more detail on specific sources and included national broadcasting channels (BBC), news-
papers and magazines (e.g. The Guardian, Independent), NGOs (e.g. Greenpeace), radio, and social media platforms
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(e.g. Facebook, Reddit), light entertainment programmes (e.g. Ql), documentaries (e.g. David Attenborough), reality
television (e.g. Bear Grylls, The Island), and fictional film (e.g. plastic pollution in the film Happy Feet). A further study
[51] did not explore the source of information on microplastics directly but did reveal that social media platforms
(i.e. Facebook) were a useful way for participants to connect with like-minded individuals and organisations to learn
more about microbeads.

Three main themes emerged in the analysis of the eligible sample studies about the accuracy of perceptions held
by respondents particularly in relation to the impacts of microplastics on human and environmental health, the
source and sinks, and the perception of responsibility in relation to microplastic pollution.

i) Inaccurate perceptions

In relation to participants who felt they were informed about microplastics, results showed that participants
thought that microplastics are carcinogenic (e.g. skin and intestinal tumours), cause damage to internal organs, lead
to genetic mutation, and would accumulate in the body because they cannot be metabolised and could eventually
interfere with biological processes and form larger entities and damage internal organs [59]. Further examples of
perceptions linking microplastics and cancer were expressed by both experienced (33%) and lay (37%) respondents
with both cohorts (28% and 31% respectively) of the opinion that this had been scientifically proven, with over half
of each cohort uncertain if this had been scientifically confirmed [56]. This study also revealed the most stated health
effect from survey options chosen by lay and second-most by experienced respondents was that respiratory problems
are linked to microplastics [56]. In turn one study revealed that participants who stated they had good awareness
regarding the topic, expressed uncertainties regarding the accuracy of their knowledge during the study itself [59].

Four (n=4) participant-based studies revealed respondents’ concerns about the impacts on human health from
eating fish and seafood due to the presence of microplastics in the marine environment [20, 51, 53, 59]. Three (n=3)
studies highlighted that participants perceived that fish consumption was one of the main ways microplastics enter
the human body and to reduce or to stop eating fish altogether would be a way to avoid consuming microplastics
[20, 53, 59]. This aligns with findings from similar research with experts within the scientific community [21].

ii) Perceptions of microplastics- source to sink

In addition to misperceptions about human and environmental impacts of microplastics, studies revealed a lack
of awareness among participants about the source of secondary microplastics. Here, one study found that most par-
ticipants identified items such as drinks bottles and computer components (69.11%) as products made from plastic
but less than 20% thought that synthetic fibres (13.73%), plastic paint (15.56%) and plexiglass (12.81%) were made
from plastic [53]. Results also pinpointed a lack of awareness among participants of the connection between using
plastics in everyday situations and how they end up in the marine environment [54].

A further example concerned microbeads, highlighted that participants thought microbeads dissolved and did
not persist in the environment after use [51]. Similarly, the study by Abalo and Olasson [58] found that both jour-
nalists and politicians (identified as professionals engaged in the area of microplastics in the study) were unsure of
what happened to granules from artificial turf and suggested that if they became attached to clothing, microplastic
pollution could be minimised by vacuuming the clothing as it would ‘disappear’ and not end up in the water system.
Inaccuracies were also revealed by participants about the ‘Great Pacific Garbage Patch’ as they said they had seen
footage on television programmes and referred to it as ‘a giant mass of plastic [54]. In certain instances, the studies
also described respondent knowledge of microplastics as ‘superficial’ with evident ‘blind spots’' [55] or indicated that
respondents had ‘vivid ideas’ and ‘assumptions’ [59] surrounding the issue of microplastics.

iii) Responsibility

The study by Janzik et al. [59] revealed participants perceived microplastic pollution as an issue over which they
had little power and measures undertaken at individual level would have negligible impact. A further study mir-
rored this sentiment although participants commented that to avoid personal exposure to microplastics they could
change their behaviour (e.g. avoiding sea food or by using organic and biodegradable products) [54]. This study
also highlighted participant perception that larger companies would change if there were different demands made
on them, although it was unclear if this indicated public or political demand or both [54]. There was also the idea of
‘top-down responsibility’ conveyed by participants suggesting that action should be taken by the government, in
terms of regulation, and that specific actors, including industry, are pushing the use of packaging and plastic use
onto the consumer [54]. Another study revealed that participants had reservations that industry would take volun-
tary mitigation measures (e.g. regarding microbeads) and thought NGOs and the government should play a role in
enforcing change and that public awareness would also influence change but to a lesser extent [51].
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3.1.3.1 Summary conclusion: research question 3 It was found that all participant-based studies considered prior know!-
edge of participant knowledge of microplastics in some way. All participant-based studies revealed examples of uncer-
tainty and inaccurate understanding regarding scientific-based knowledge—including those studies with participants
who are professionally involved in some capacity with microplastics.

Although not all studies inquired about the source of participant information, the review of eligible studies points to
the internet and television as the main sources of information on microplastics for participants albeit with variations.

4 Discussion and conclusion

The aim of this systematic review was to establish the extent of knowledge regarding misinformation of microplastic
pollution in the public sphere. The structure of Research Question 1 allowed the authors to distinguish which studies
could be used to answer Research Questions 2 and 3. The text-based studies critically analysed available sources of public
information, which allowed the authors to directly seek answers to Research Question 2, while participant-based stud-
ies evaluated the level of awareness and knowledge respondents had in relation to miscommunication of microplastic
pollution and therefore allowed for more analyses in relation to Research Question 3.

Overall, the review found that none of the eligible studies focused solely on miscommunication around microplastic
pollution. Whilst the diversity of methodologies and research objectives adopted across the studies presented difficul-
ties regarding conducting comparative analysis, nevertheless examination of the publications has provided a deeper
understanding of the methods of inquiry, knowledge and perspectives of diverse audiences, the sources of information
accessed by participants, and the characteristics of the information on microplastics in the public sphere. The participant-
based studies revealed a broad scope of respondents involving qualitative approaches such as focus groups [51, 54]
and structured-type interviews [57-59], and whilst not statistically representative, are characterised by conversational
and open-type questions facilitating deeper exploration about participant experience of microplastic pollution [21, 63,
64]. On the other hand, the questionnaire and online survey approaches allowed for the inclusion of large numbers of
participants which were in some cases specific public groups such as students, lay people, or topic experienced [20, 52,
53, 53, 55]. For example, whilst the focus group conducted by Henderson and Green [54] did not explicitly examine the
source of participant information on microplastics (Table 3), the conversational and informal structure of this form of
inquiry afforded an insight into more nuanced information emerging from group conversation (e.g. reality television and
fantasy film), providing a valuable insight into the different mediums of communication which may influence percep-
tions of microplastics in some way.

All participant-based studies in the final sample exposed uncertainties and gaps in knowledge in some form including
those conducted with participants deemed as experts and those engaged within a professional capacity with micro-
plastics (Table 3). Whilst the text-based studies involved examination of a broad geographical range of content, the final
sample subject data was limited to news media, a non-peer reviewed online information platform and included analysis
of scientific publications indicating there is a lack of knowledge regarding potential inaccurate information in other
formats of microplastic communication in the public sphere.

The studies that identified the sources of participant information on microplastics [51-55] and other environmental
issues found that the media including internet and television as well as radio and print media were the main mediums
for accessing scientific information, mirroring other research findings in the US and Europe [30, 65, 66]. Moreover, they
highlighted that television broadcasts, documentaries, reality programmes, social media platforms, and film formats
are used by the public to get information about microplastics and other environmental issues. This is not necessarily
surprising considering the rise in popularity of environmental and ecologically themed documentaries, such as the 2017
BBC Blue Planet Il series in recent years [67]. Whilst such formats help to highlight the impacts of marine plastic pollu-
tion across public, media, and political spheres [67-69], there are concerns regarding the validity, objectiveness, and
accuracy of ‘factual’ content in some documentary programmes. For example, the recent‘Seaspiracy’ documentary has
called into question the need for more stringent ethical standards to ensure the reliability of the information presented
in documentaries [69, 70].

This review highlighted prevailing perceptions among participants which diverge from current scientific evidence—
such as the opinion that microplastics may lead to genetic mutation [59] and that it has been scientifically proven that
microplastics are carcinogenic [56]. These findings align with other research that there is a notable disconnect between
scientific evidence and public debate [18, 21, 23, 24]. Representations and perspectives of microplastic related topics
in the media can be misdirected by, for example, the inaccurate reporting of, or misrepresentation of the uncertain or
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hypothetical impacts associated with microplastics instead of emphasising and clearly communicating the cause, use,
and waste streams of plastic pollution. This disproportionate emphasis on one thematic area or concern in microplas-
tics reporting, can give rise to inaccurate reporting of microplastic pollution in the public domain [16, 23, 42, 60, 61].
In addition, the over emphasis or representation of participant concerns on specific themes aligns with findings from
the text-based samples in the systematic analysis, such as the over representation of cosmetics (i.e. microbeads), when
compared to other microplastic pollution in media reports as to the causes of microplastic pollution, and media articles
reporting scientific uncertainty as fact e.g. the risk of consuming fish [60].

Scientific information does not automatically reach all audiences [71] and there has been increasing attention focus-
sing on improving the scope of communication i.e. encouraging researchers and scientists to engage directly with
audiences, as well as calls for addressing disconnects in communication between the science-policy-society interface,
improved mechanisms for communicating nuance in relation to risk and uncertainty, and addressing local and regional
aspects to the global issue of marine microplastic problem [21, 71, 72]. Moreover, the overall decline of specialist science
and environmental journalism in recent years is driven by increasing trends in desk-based journalistic research, less rigor
in using expert sources, issues of subjective funding and targeted writing for a particular readership, limited timeframes
for reporting, all of which contribute to a decrease in scientific’soundness’in media content [36]. The study by Abalo and
Olausson [58] involving journalists and newsroom editors revealed that they found it challenging when reporting scien-
tific information which included uncertainties or ‘fuzzy-data’and highlighted the difficulty in aligning scientific evidence
to media formats- leaving a vacuum for interpretation and inclusion of reporter’s own experience. Similarly in the study
by Fu et al. [62] the inaccuracies in the text on the Wikipedia webpage could also indicate subjective choice or lack of
understanding of the original scientific information by the editor. Furthermore, ambiguity and a lack of access to accurate
information or expert sources and inadequate training in communicating complex scientific information can result in
less than scientifically accurate interpretation [73] and therefore impacts on the scientific soundness of media content.

The changes in the communication landscape are also characterised by the proliferation of ambiguity between fact
and opinion [36], as it is becoming more common place for individuals and groups to experience and share unverified,
inaccurate, and non-scientifically sound information [37]. Whilst information and indeed misinformation can be spread
swiftly across digital platforms and geographical boundaries—challenges exist in correcting or retracting the content
once published or posted [74-76], especially when outdated and inaccurate information remains accessible in the public
sphere [62]. As highlighted in the text-based studies [16, 62], there is clear evidence that of out-of-date and inaccurate
information can continue to exist and be re-referenced in the media despite the increased availability of newer scientific
knowledge. The consequences of inaccurately reported or misrepresented information are varied—for example, can
negatively impact public trust and misinform decision making [77, 78]—and are not necessarily easy to reverse through
counteractive measures such as retraction of reported findings, promotion of detailed clarification or replacing the state-
ments with new scientific evidence [76].

The systematic review has highlighted numerous divergences between scientific evidence, reporting and understand-
ing of microplastic pollution in the public sphere. Whilst this systematic review does not necessarily represent a full
picture of the miscommunication of microplastic pollution, it indicates that while a body of research applying diverse
methodologies to gain more insight and knowledge exists, more research is needed to ascertain a best practice pathway
of communicating scientific-based evidence about microplastics to diverse audiences including specialist stakeholders
and decision and policymakers.
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