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Abstract: Online content is consumed by most Americans and is a primary source of their news
information. It impacts millions’ perception of the world around them. Problematically, individuals
who seek to deceive or manipulate the public can use targeted online content to do so and this
content is readily consumed and believed by many. The use of labeling as a way to alert consumers of
potential deceptive content has been proposed. This paper looks at factors which impact its perceived
trustworthiness and, thus, potential use by Americans and analyzes these factors based on age,
education level and gender. This analysis shows that, while labeling and all label types enjoy broad
support, the level of support and uncertainty about labeling varies by age and education level with
different labels outperforming for given age and education levels. Gender, alternately, was not shown
to have a tremendous impact on respondents’ perspectives regarding labeling; however, females
where shown to support labeling more, on average, but also report more uncertainty.

Keywords: deceptive online content; age; education; gender; fake news; content labeling; efficacy

1. Introduction

The internet has been a powerful force to connect the world. It has provided a voice
for those without access to traditional forms of mass communications and a means for
dissidents to organize against governments that they consider to be oppressive. It provides
everyone connected to it the potential to communicate with the masses. However, the
same mechanisms that provide these benefits also can create problems, when used for
nefarious means.

A growing number of incidents show the power of online content to manipulate
the public—for political and other purposes—with misinformation and disinformation.
Deceptive online content has been blamed for interference with the 2016 U.S. presidential
election [1], the Brexit vote [2] and elections in other countries around the world [3]. It has
driven physical violence, such as an armed standoff in a pizza parlor [4], and has been used
by multiple foreign influence campaigns [5].

The threat here is significant. Keys [6] has termed the current era as being one of
“post-truth” while Lee [7] has described fake news as a “sinister force” that is a threat to
democracy. Tong et al. [8] contend that a “weaponization of fake news” has occurred. With
55% of Americans indicating that they get at least some of their news from social media [9]
and 75% indicating that they have believed fake headlines [10,11], the scope of the problem
is pronounced.

Labeling has been proposed as a possible solution to this issue. Fuhr et al. [12] proposed
a nutrition-style label which Lespagnol et al. [13], Vincentius et al. [14], and others have
proposed additions to. Prior work has analyzed the need for online content labeling [15] and
the perception of labeling data by university community members [16]. A broader study,
using a United States population representative sample, has also been analyzed to assess
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American’s perspectives with regard to online labeling [17]. U.S. population representative
data has also been analyzed to assess consumers’ perception of labeling efficacy, based on
their income level, party affiliation and level of internet usage [18] and to assess how factors
impact content trustworthiness differently, based on age, education and gender [19].

This paper builds on this prior work by looking at how age, education and gender
impact the perception of online content labeling efficacy. It continues, in Section 2, with a
discussion of prior work that informs the work presented herein. Section 3 presents data
regarding the study instrument used to collect the data analyzed herein and respondents’
demographics. Sections 4–6 present analysis for three types of labels (informational, warn-
ing and supplemental information) and Section 7 analyzes broader trends across the data
presented for specific labels. The paper concludes and discusses potential areas of future
work, in Section 8.

2. Background

This section provides a review of prior work in three areas which serve as a foundation
for the work presented herein. First, a discussion of online deceptive content and the
problems it poses is presented. Then, product labeling is discussed, in Section 2.2. Finally,
labeling’s potential use for combatting deceptive online content is reviewed, in Section 2.3.

2.1. Online Deceptive Content and Its Impact

At one point, the term ‘fake news’ was used to refer to content that publishers and
readers knew was comedically false [20]. While the content might have been presented in a
similar format to news content, it was not designed to fool people (though it sometimes
did [21]). More recently, the term has been used to refer to deliberately deceptive content
which is designed to be manipulative [22].

For many, the term fake news became well known during the 2016 U.S. presidential
election. Grinberg et al. [23] estimated that 6% of news content was fake during this time
period and Lazer et al. [24] estimated that Americans had, on average, consumed between
one and three fake articles. Bovet and Makse [25] determined that, during the election, a
quarter of tweets were “fake or extremely biased news” Fake news was also prevalent in
the Brexit movement [2,5] and in least 20 other countries [3].

The impact of fake news spans across society. College students, for example, indi-
cated that they expected social media news to be inaccurate [26]; however, despite this,
individuals in the 18 to 29 year-old age group use social media more frequently than others
and indicate trusting it more [26,27]. Fake news can confuse members of the public of all
ages [28], has started an armed standoff [29] and has even been used to circulate inaccurate
and potentially dangerous health information [30].

2.2. Product Labeling

Warning and information labels are used on numerous products. Information labels,
such as the nutrition facts labels placed on food items (shown in Figure 1a) and energy
labels (shown in Figure 1b) placed on electronic devices, seek to provide consumers with
information in a standardized format to allow them to make decisions and comparisons be-
tween products. Warning labels are also placed on products, such as alcohol and tobacco, to
promote healthy consumption decisions. However, the goal of warning labels is typically to
limit consumption of the product, either in general or by a potentially vulnerable subgroup.
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Figure 1. (a) Nutrition Facts label format (modified from [31]), left, and (b) energy guide label
format [32], right.

Tobacco warning labels have been shown to be effective at communicating how
dangerous the product is and preventing youth from starting smoking [33]. The current
cigarette packaging labels in the United States date back to 1984 [34] and carry a text-
based surgeon general’s warning [35]. Labels containing images have been shown to have
more impact than text warnings. The FDA proposed “graphic” labels [36] (an example
of which is shown in Figure 2); however, these labels were not implemented due to
objections from tobacco companies [37], which were upheld by the courts [37,38] which
found that the packaging requirements violated the First Amendment of the United States
Constitution [39].
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The FDA proposed new labels, in 2019 [39] (examples of which are shown in Figure 3),
which were planned to launch in June of 2021. These labels build upon the graphical
approach shown in Figure 1. Their required use has been delayed several times [41]. Similar
efforts have been undertaken by other countries. New Zealand’s Smoke-free Environments
Regulations of 1999, for example, require tobacco products to include a graphic health
warning [42]. While the law was challenged by the tobacco industry, it was ultimately
adopted and had significant support from the public [42].
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Labeling has also been implemented, in the United States, for movies, television and
music. MPAA rating labels are placed on movies and V-Chip ratings [44–46] are assigned
to television programs. Some music, with explicit lyrics, carries a warning label to that
effect [47]. Many movies also carry an anti-piracy warning from the U.S. Federal Bureau of
Investigation which warns consumers about the risks of piracy to attempt to deter it [48].
All of these content labeling systems involved government coordination and collaboration
with industry, to varying degrees.

2.3. Online Content Labeling

Labeling may be similarly valuable for online content to aid in information consump-
tion decision-making. Lazer et al. [24] suggested that consumers could be aided by both
preventing their exposure to deceptive content and helping them evaluate it.

Deceptive content hosting websites, though, may be uninterested in self-regulation
and resistant to industry and government labeling. These sites may prefer that consumers
consume their misinformation due to ideological [49] or advertising revenue generation [50]
goals. Government mandated online content labeling, in the United States, may face
considerable legal challenges. The decision preventing the FDA from requiring graphic
health cigarette warnings was due to free speech concerns [39] of a potentially less protected
nature (product sales [51]) than online content.

U.S. law is not the only consideration, of course, as online deceptive content is in-
herently an international challenge. In the United States, government required content
labeling may face constitutional challenges as an infringement upon publishers’ free speech
rights [52]. Numerous other countries have their own regulations that must also be con-
sidered. The People’s Republic of China, for example, has a law, the Information Network
and Internet Security, Protection and Management Regulations of 1997, which proscribes
“making falsehoods or distorting the truth, spreading rumors, destroying the order of
society” which may dictate the removal of misinformation. If information is censored
by the government content labeling may be unneeded as the content will no longer be
available for others’ viewing [53].

Ethiopia, Cote d’Ivoire and Malawi also have laws that proscribe publishing false
information [54]. Bangladesh created a law “to control the spread of online misinforma-
tion” [55] and Indonesian laws threaten jail sentences, of up to a decade, for “spreading
false information or news that intentionally causes public disorder” [56]. Alternately, the
European Union has created a framework for “digital platforms’ self-regulation” [56]. Other
countries’ laws vary. Yadav et al. [57] identified and analyzed over 100 national laws which
have different requirements and scopes.
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While online content labeling can draw from several sources, it presents numerous
challenges. A key challenge is how to determine what label to assign to a given article.

Deceptive content must first be identified before it can be labeled with a warning.
Numerous techniques are possible (see [58,59]). Approaches can be manual, automatic or
combine both. Articles’ style, authors and distributors, and even network analysis can be
used to identify deceptive content [60]. Wang demonstrated an automated approach, using
machine learning with manually annotations. Automated technique examples include
machine learning techniques with and without manual annotations [61], natural language
processing [62], deep [63], mixed graph [64] and graph-attention [65] neural networks and
neural stacking [66]. Techniques which analyze social networks [67], signal detection [68],
and emotion cognizance [69] have also been proposed. Shao et al. suggested [70] that a
multi-modal ensemble approach may provide the benefits of both single mode and multi-
modal analysis and outperform other approaches. Rapti et al. [71], have also proposed
a model for considering fake news using a “disinformation blueprint” which may allow
deceptive content to be identified more holistically.

Approaches to identifying deceptive content using influence analysis [72,73] have
been proposed, such as Budak, Agrawal and Abbadi’s [74] “competing cascades dissi-
pating in a network” method, and the use of a heuristic based on degree centrality [74].
Suchia et al. [75] proposed an approach to detect rumors that piggyback alongside legiti-
mate news stories but add incorrect information. Fairbanks et al. [76], noting the prevalence
of politically charged deceptive content, created a technique that classifies text as contain-
ing “liberal words”, “conservative words”, and “fake news words”. The fake news words
category, though, was shown to be unreliable.

Taxonomies for labeling have been proposed by Tandoc, Lim and Ling [10] (who
developed a system including “satire”, “parody”, “fabrication”, “manipulation”, “propa-
ganda”, and “advertising”) and Bakir and McStay [77]. Online content publishers have
also created their own systems. Twitter introduced Birdwatch, which is based on manual
evaluation of Twitter posts by other users [78]. Wikipedia has published a list of news
sources that includes reliability information (https://en.wikipedia.org/wiki/Wikipedia:
Reliable_sources/Perennial_sources) (accessed on 26 October 2022).

3. Survey and Respondents

A survey was conducted with a goal of understanding Americans’ news content
consumption decision making perceptions. The survey instrument and the data collec-
tion process are discussed in Section 3.1 and the labels whose efficacy was evaluated are
discussed in Section 3.2. Respondent demographics are discussed in Section 3.3. Finally,
Section 3.4 discusses the analysis methodology used herein.

3.1. Survey Instrument and Data Collection

The survey utilized in [16] was modified for use for this study. It was edited to
reduce the target response time to 15 min and to combine the three surveys, which were
administered independently for [16]. Questions which were redundant between the surveys
were removed and the revised survey was reviewed by the authors and Qualtrics staff. As
part of Qualtrics standard procedure, a limited pilot was used to validate the instrument.
As no issues were detected during the pilot study, the pilot responses were included in the
dataset, based on Qualtrics’ standard practices.

For each proposed label type, respondents were presented with the label and descrip-
tion of how it would appear when browsing social media. For each label, participants were
asked the same five questions regarding the its helpfulness: whether or not they found
it annoying, whether they would use it, whether they believed other people would use
it, and whether they believed it would be helpful in judging the trustworthiness of news
articles. These question categories and the text of the questions from the survey instrument
are presented in Table 1.

https://en.wikipedia.org/wiki/Wikipedia:Reliable_sources/Perennial_sources
https://en.wikipedia.org/wiki/Wikipedia:Reliable_sources/Perennial_sources
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Table 1. Survey instrument questions for each label instrument. Respondents were presented with
each proposed label instrument and were asked the following questions.

Question Category Text from Survey Instrument

Helpfulness Would you find this label helpful?
Annoyingness Would you find this label annoying?

Usefulness Would you review this label when viewing news articles on social media?
Others’ usefulness Would others review this label when viewing news articles on social media?

Trustworthiness judging Would it be useful for judging the trustworthiness of news articles?

By asking “would you find this label helpful”, the survey identified the general
positive or negative attitude of the participant towards using the label, without asking
specifically where this sentiment comments from. The remaining questions help to establish
the source of this perception. For example, a participant may find the label to be useful for
judging trustworthiness yet find it annoying and unlikely to be utilized in practice. This
could suggest a problem with the design of the label rather than the type of information
being presented in it. Some label styles present a larger amount of information than others,
providing more details at the cost of being larger. Responses regarding “usefulness for
judging trustworthiness” can be compared to perceptions of “annoyingness” to observe
trade-off between brevity and verbosity. All of this information helps to inform the design
of future labeling mechanisms.

The specific topic presented in the labels, “Trouble at High Speed West Middle School”,
was chosen to be an apolitical topic which would not influence respondents’ attitude toward
the label. While sounding news-like, it avoids addressing a real-world issue and uses a
fictitious school name. The headline is meant to avoid distracting from the label design
itself and thus biasing responses. Were the headline to focus on a particular news item
(for example, about the 2020 US presidential election), respondents’ responses may be
confounded by being based on both their opinions regarding the topic and the label design.
A key area for future work will involve testing the efficacy of labels in a real-world setting
with real instances of legitimate news and misinformation. This study seeks to characterize
attitudes towards the label instruments themselves without such confounding concerns.

The data analyzed herein was collected by Qualtrics International Inc. using a quota-
based stratified sampling technique using the survey instrument modified from [16]. The
recruiting plan was targeted to obtain population proportionate participation, based on
gender, age, income level and political affiliation.

The survey was administered in October of 2021 and approximately 550 responses
were collected. Of these, 500 are part of the population representative sample. As respon-
dents were offered a completion-based incentive, most responses are complete. In this
paper, all responses which answer the relevant demographic and response questions are
included in the analysis.

3.2. News Article Labels

The informational labels in the study, which are discussed in Section 4, utilize the
labeling categories (title, author, authority, etc.) originally proposed by Fuhr et al. [12], as
discussed in [16]. Informational labels 1 and 2 each provide the label categories and their
values without any further explanation. These can be seen as ‘pure’ informational labels,
where the user must interpret the information, as no interpretation is provided by the label.

Informational labels 1 and 3 also include the article’s original headline, image, and
introductory text. This preserves more of the original article’s elements which are intended
to be attractive to the user and draw them into clicking the link and viewing the article. This
is similar to how nutrition facts are added to the side of a container while still including
the product’s branding information and imagery. Informational label 3 provides additional
supporting information for each label category, helping the user to interpret it.

Unlike informational labels 1 and 3, informational label 2 appears as a pop-up, cover-
ing some of the original article’s elements. Relevant information, such as the title is retained;
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but the article’s image and summary text are not visible. Like the cigarette labeling design,
shown in Figure 2, this style of label blocks potentially attractive advertising elements for
the article, such as the image. The goal of this is to allow the user to make a decision without
being emotionally persuaded by factors other than the information about the article.

Warning labels 1, 2, and 3 alert the user that “The information in this article is adver-
tised as fact. However, the information has not been verified by any trustworthy sources”.
This goes further than the informational labels, warning the user to be on guard, should
they decide to view the article. In each case, the user can still allowed to proceed by clicking
the forward button.

Warning label 1 appears as a pop-up, preventing the user from seeing the article’s
elements (similar to how the cigarette warnings in Figure 2 block half of the front of the
carton). Warning label 2 appears beneath the normal headline elements of the article,
making it less intrusive. Warning label 3 is presented as an intermediary webpage which is
displayed after clicking on an article but before viewing its contents. This is similar to the
intermediary page generated by some web browsers when clicking an unsafe link (e.g., one
which may lead to computer viruses).

Finally, a supplemental informational label is presented. This style of label provides
specific supporting fact-checked information which is directly related to the claims of the
article. Rather than making any statement as to the veracity of the article’s claims, it simply
makes it easier for the user to compare those claims to facts from trusted sources. This style
of label is similar to those used by Twitter and YouTube during the 2020 US presidential
election, where tweets or videos making claims about the election results would sometimes
be augmented with links to supplementary information from well-known news sources [15].

3.3. Respondent Demographics

Due to the population representativeness goal, respondents are well distributed across
demographic groups. Approximately 51% were female and 49% were male. Only a small
number of respondents indicated a non-binary gender (less than 1%). Because of the small
sample size, non-binary gender’s impact could not be analyzed further.

Respondents from ten age groups (starting at 18 years of age) were included in the
study. The breakdown of respondents amongst these age groups is presented in Table 2.

Table 2. Respondents’ age distribution [17].

18–24 25–29 30–34 35–39 40–44 45–49 50–54 55–59 60–64 65 and Older

10.57% 10.93% 11.29% 10.04% 8.96% 6.63% 6.09% 12.54% 12.19% 10.75%
59 61 63 56 50 37 34 70 68 60

Respondents from seven educational levels participated in this study. The distribution
of respondents between education levels is presented in Table 3. High school graduates,
who have not completed a college degree, comprised just under 50% of the study population.
Nearly a quarter of respondents held a bachelor’s degree. Associate’s and master’s degree
holders each comprised just over 10% of respondents. High school graduates without
collegiate education and doctoral degree holders also comprised small parts (less than 5%
each) of the survey population.

Table 3. Respondents’ education distribution [17].

Some High School
(No Degree) High School Degree Some College

(No Degree) Associate’s Degree Bachelor’s Degree Master’s Degree Doctoral Degree

4.68% 25.72% 23.20% 11.51% 22.12% 10.25% 2.52%
26 143 129 64 123 57 14

3.4. Analysis Methodology

The Qualtrics online system and Microsoft Excel software were used to perform data
analysis. Each question was analyzed in terms of three demographic characteristics (age,
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education and gender) to ascertain the extent to which each demographic characteristic
impacted respondents’ perceptions of each label. This data is presented and analyzed in
Sections 4–6. Section 7 considers trends present across the multiple demographic groups
and questions.

4. Informational Label Related Data and Analysis

This section presents and analyzes data regarding informational labels. These labels
present details in a manner similar to food nutrition fact labels and are designed to allow
viewers to consider the relevant information and then to decide whether they want to
consume the content or not. For each label, five types of data were collected and are
analyzed in terms of three metrics. Respondents were asked about each label’s helpfulness,
annoyingness, whether they would use the label, whether others would use the label and
whether the label would help in assessing article trustworthiness. Respondents could
answer yes, no or unsure. The data from these questions is analyzed, in this section, in
terms of respondents’ age, education level and gender.

The helpfulness of informational label 1 (shown in Figure 4), when it appears under-
neath a news article automatically, is considered in Figures 5–7. Respondents answered the
question “would you find this label helpful?”.
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In terms of age, there is a decline in perceived helpfulness as age increases. There
are slight spikes in yes responses at the 40–44, 55–59, and 65 and older age groups. The
number of uncertain responses shows no discernible pattern. Age groups other than 35–39,
45–49, and 60–64 show at least 50% answering yes even when uncertainty is factored in.
When uncertainty is not considered, only the 60–64 age group maintains less than 50%
yes responses.

By education level, there is a larger decline as education level increases from the
some high school up to the bachelor’s degree education levels. There is a spike at the
master’s degree level, which is maintained at the doctoral degree level, when uncertainty
is not factored in. When uncertainty is introduced, doctoral degree holders’ support is less
pronounced than master’s degree holders, due to a higher level of uncertainty amongst
doctoral degree holders. Education groups, other than associate’s and bachelor’s degree
holders, have at least 50% answering yes, even when uncertainty is factored in. Both of
these groups show at least 50% answering “yes” when uncertainty is not considered.

By gender, there are more yes answers among females than male respondents and
nearly equal levels of uncertainty. Both groups have at least 50% of respondents answering
yes, even when uncertainty is factored in.
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Figure 5. Label helpfulness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 6. Label helpfulness, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 7. Label helpfulness, by gender: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).

Figures 8–10 consider annoyingness of informational label 1, with respondents an-
swering the question “would you find this label annoying?”.
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Figure 8. Label annoyingness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 9. Label annoyingness, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 10. Label annoyingness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

In terms of age, there is no clear pattern of decline or increase in perceived annoying-
ness as age increases. There are drops in yes responses at the 25–29, 50–54, and 55–59 age
groups and an increase at the 60–64 age group. The number of uncertain responses also
shows no discernable pattern. All age groups have less than 50% answering yes, when
uncertainty is factored in. Only the 60–64 age group has greater than 50% yes responses,
when uncertainty is not considered. This indicates a low level of annoyingness overall,
amongst most age groups.

By education level, there is an increase in perceived annoyingness up to the associate’s
degree level, then a decline up to the master’s degree level. Finally, there is a spike at
the doctoral degree level. The spike at the doctoral degree level is less pronounced, once
uncertainty is factored in, as doctoral degree holders show the largest level of uncertainty.
All education groups have less than 50% of respondents answering yes, with uncertainty
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factored in. Only doctoral degree holders have at least 50% yes responses, when uncer-
tainty is not considered. This indicates a low level of annoyingness overall, amongst most
education groups.

By gender, there are more yes responses among males than females and more un-
certainty among female respondents. Both groups have less than 50% of respondents
answering yes, even when uncertainty is not considered. This indicates a low level of
annoyingness overall, amongst both gender groups.

Figures 11–13 consider likelihood that respondents will personally use informational
label 1, with respondents answering the question “would you review this label when
viewing news articles on social media?”.
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Figure 11. Label use, by age group: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).
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Figure 12. Label use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 13. Label use, by gender: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).

In terms of age, there is no clear pattern of decline or increase in perceived personal
usage as age increases. There are spikes in yes responses at the 30–34, 35–39, and 50–54 age
groups. The number of uncertain responses also shows no discernible pattern. All age
groups, other than 40–44, 45–49 and 55–59, have at least 50% of respondents answering
yes, even when uncertainty is factored in. All groups have at least 50% yes responses when
uncertainty is not considered.

By education level, there is an overall increase in yes responses, as education level
increases. The lowest percentage of yes responses is at the some high school education level,
and while the percentage of yes responses declines from the some college to bachelor’s
degree levels, it increases again up to its peak at the doctoral degree level. Only three of the
seven education groups (some college, master’s degree, and doctoral degree) have at least
50% yes responses, when uncertainty is factored in. All groups have at least a 50% level of
yes responses, when uncertainty is not considered.

By gender, there are more yes responses among females than males and slightly higher
uncertainty among females. Both groups have greater than 50% answering yes, even
with uncertainty.

Figures 14–16 consider respondents’ perception of the likelihood of others to use
informational label 1, with respondents answering the question “would others review this
label when viewing news articles on social media?”.

In terms of age, there is no clear pattern of decline or increase in perceived use by
others as age increases. There is a notable drop in yes responses for the 45–49 age group. The
number of uncertain responses also shows no discernible pattern, but there is a high level
of uncertainty amongst all groups. All age groups other than the 25–29 and 30–34 groups
have less than 50% answering yes, when factoring in uncertainty. When uncertainty is not
considered, only the 45–49 age group answers yes less than 50% of the time.

By education level, there is an increase in uncertainty level as education level increases.
The number of yes responses declined from the some college to the Bachelor’s degree levels,
but then it increases up to the doctoral degree level. While only two education groups,
the some high school and some college groups, have at least 50% yes responses, when
uncertainty is factored in, all groups show at least 50% yes responses when uncertainty is
not considered.

By gender, there are slightly more yes responses among female respondents and a
nearly identical level of uncertainty between males and females. Both groups have less
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than 50% yes responses, with uncertainty factored in and greater than 50% yes responses,
when uncertainty is not considered.
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Figure 14. Label others’ use, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 15. Label others’ use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 16. Label others’ use, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Figures 17–19 consider the value of informational label 1 in gauging trustworthiness,
with respondents answering the question “would it be useful for judging the trustworthi-
ness of news articles?”.

In terms of age, there is a decline in yes responses from the 25–29 age group, up to the
60–64 age group. Against this trend, there is a downward spike at the 18–24 age group and
an upward spike at the 65 and older age group. The uncertainty level shows no discernible
pattern. The only four age groups to have at least 50% yes responses, when uncertainty is
factored in, are the 18–24, 25–29, 30–34, and 65 and older groups. All age groups have at
least 50% yes responses, when uncertainty is not considered.
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Figure 17. Label trustworthiness judging use, by age group: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).
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Figure 18. Label trustworthiness judging use, by education level: (a) with uncertain respondents
(left) and (b) without uncertain respondents (right).
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Figure 19. Label trustworthiness judging use, by gender: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).

By education level, there is a decline in yes responses from the high school degree to
the bachelor’s degree levels followed by a spike at the master’s degree and doctoral degree
levels. Much of the increase in yes responses at the doctoral degree level is not present
when uncertainty is factored in. While only three groups (high school, master’s degree,
and doctoral degree) have at least 50% yes responses, when uncertainty is factored in, all
groups have at least 50% yes responses, when uncertainty is not considered.

By gender, females have an increase in the number of yes responses and are the only
group to have at least 50% yes responses, even when uncertainty is considered. Both groups
have at least 50% yes responses, when uncertainty is not factored in.

The helpfulness of informational label 2 (shown in Figure 20), when it pops up in front
of a news article automatically, is considered in Figures 21–23. Respondents answered the
question “would you find this label helpful?”.
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Figure 20. Informational label 2 [16].
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Figure 21. Label helpfulness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

In terms of age, there are two waves of decline in yes responses, as age decreases. The
first is from the 18–24 age group to the 35–39 age group. This is followed by a spike, and
then another decline from the 40–44 to 60–64 age groups, followed by another spike. These
waves remain consistent, even with uncertainty considered. While the 55–59 and 60–64 age
groups have less than 50% yes responses, when uncertainty is considered, even these two
groups have at least 50% yes responses when uncertainty is not factored in.

By education level, there is a gradual decline in yes responses as education level
increases. There is a slight increase at the master’s degree level, and a very high level of
uncertainty in the some high school group. The doctoral degree holders group reports less
than 50% yes responses, when uncertainty is considered. When uncertainty is removed, all
groups have at least 50% yes responses.

By gender, females have more yes responses, as well as a higher uncertainty level.
Both gender groups have at least 50% yes responses, even when uncertainty is factored in.
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Figure 22. Label helpfulness, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Information 2022, 13, x FOR PEER REVIEW 20 of 84 
 

 

 

 

 

 
(a) (b) 

Figure 23. Label helpfulness, by gender: (a) with uncertain respondents (left) and (b) without un-

certain respondents (right). 

Figures 24–26 consider annoyingness of informational label 2, with respondents an-

swering the question “would you find this label annoying?”. 

In terms of age, there are three peaks of yes responses. There is an increase from ages 

18–24 to 35–39, followed by a decline to the 45–49 age group. Then, oscillating increases 

and decreases are present, up to the 65 and older age group. The uncertainty responses 

show no discernible pattern. Only the 30–34, 35–39 and 60–64 age groups have at least 

50% yes responses, when uncertainty is considered. Without uncertainty factored in, the 

50–54 age group additionally has at least 50% yes responses. This indicates a low level of 

annoyingness, amongst most age groups. 

When considering education level, there is a spike in perceived annoyingness at the 

some high school education level. Amongst other education levels, the number of yes re-

sponses peaks at the associate’s degree level. Uncertainty levels, similarly, have a valley 

at the associate’s degree level, with fewer than 5% of associate’s degree respondents re-

porting uncertainty. When uncertainty is factored in, only the some high school and asso-

ciate’s degree education levels have at least 50% yes responses. Bachelor’s degree holders 

also report 50% yes responses, when uncertainty is not considered. This indicates a low 

level of annoyingness amongst most education groups. 

By gender, females have less yes responses, as well as a greater uncertainty level. 

Both gender groups report less than 50% yes responses, when uncertainty is considered, 

though male respondents report greater than 50% yes responses, when uncertainty is not 

factored in. This indicates that males find the label more annoying than females. 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Male Female

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Male Female

Figure 23. Label helpfulness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Figures 24–26 consider annoyingness of informational label 2, with respondents an-
swering the question “would you find this label annoying?”.

In terms of age, there are three peaks of yes responses. There is an increase from ages
18–24 to 35–39, followed by a decline to the 45–49 age group. Then, oscillating increases
and decreases are present, up to the 65 and older age group. The uncertainty responses
show no discernible pattern. Only the 30–34, 35–39 and 60–64 age groups have at least
50% yes responses, when uncertainty is considered. Without uncertainty factored in, the
50–54 age group additionally has at least 50% yes responses. This indicates a low level of
annoyingness, amongst most age groups.
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Figure 24. Label annoyingness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 25. Label annoyingness, by education level: (a) with uncertain respondents (left) and (b) with-
out uncertain respondents (right).
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Figure 26. Label annoyingness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

When considering education level, there is a spike in perceived annoyingness at the
some high school education level. Amongst other education levels, the number of yes
responses peaks at the associate’s degree level. Uncertainty levels, similarly, have a valley at
the associate’s degree level, with fewer than 5% of associate’s degree respondents reporting
uncertainty. When uncertainty is factored in, only the some high school and associate’s
degree education levels have at least 50% yes responses. Bachelor’s degree holders also
report 50% yes responses, when uncertainty is not considered. This indicates a low level of
annoyingness amongst most education groups.

By gender, females have less yes responses, as well as a greater uncertainty level. Both
gender groups report less than 50% yes responses, when uncertainty is considered, though
male respondents report greater than 50% yes responses, when uncertainty is not factored
in. This indicates that males find the label more annoying than females.

Figures 27–29 consider respondents likelihood to personally use informational label
2, with respondents answering the question “would you review this label when viewing
news articles on social media?”.

In terms of age, there are two peaks of yes responses. There is an increase from the
18–24 to 30–34 age groups, followed by a decline to the 35–39 age group. Then, there is an
increase, at the 40–44 age group, followed by a general decline. The decline at higher age
groups, becomes an increase, when uncertainty is factored in. The 65 and older age group’s
level of uncertainty accounts for this shift. All age groups, other than 18–24, answered at
least 50% yes, even when uncertainty is factored in. The 18–24 age group remains below
50%, even without uncertainty considered.

By education level, the number of yes responses remains relatively consistent, when
uncertainty is not considered. Uncertainty decreases as education level increases, up to the
master’s degree level, then it increases sharply at the doctoral degree level. All groups other
than the some high school and doctoral degree levels have at least 50% yes responses, when
uncertainty is factored in. Without uncertainty, all groups have at least 50% yes responses.

By gender, the levels of support are almost equal, except for a higher level of uncer-
tainty being reported among female respondents. Both groups have at least a 50% level of
yes responses, even with uncertainty factored in.
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Figure 27. Label use, by age group: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).
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Figure 28. Label use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 29. Label use, by gender: (a) with uncertain respondents (left) and (b) without uncertain 
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Figure 29. Label use, by gender: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).

Figures 30–32 consider respondents’ perception of likelihood of others to use informa-
tional label 2, with respondents answering the question “would others review this label
when viewing news articles on social media?”.

There is no clear pattern of increasing or decreasing support as age increases. There
are spikes in the number of yes responses at the 30–34, 40–44, and 50–54 age groups,
which are apparent even with uncertainty factored in. Overall, the level of uncertainty is
relatively high. While only three age groups (30–34, 40–44, and 50–54) have at least 50%
yes responses, when uncertainty is factored in, all groups have at least 50% yes responses,
when uncertainty is not considered.
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Figure 30. Label others’ use, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 31. Label others’ use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 32. Label others’ use, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

By education level, responses are relatively consistent, except for a surprising level (100%)
of support in the some high school group, when uncertainty is not considered. It should be
noted, however, that the some high school group reports approximately 40% uncertainty, so
the apparent level of enthusiasm is not as strong, given the higher level of uncertainty
surrounding this question. While only the some high school group has at least 50% yes
responses, with uncertainty factored in, all education level groups have at least 50% yes
responses, without considering uncertainty.

By gender, the levels of support are almost equal, even with uncertainty considered.
While both genders have less than 50% yes responses, when uncertainty is considered, both
groups have greater than 50% yes responses, when uncertainty is removed.



Information 2022, 13, 516 24 of 75

Figures 33–35 consider the value of informational label 2 for gauging trustworthiness,
with respondents answering the question “would it be useful for judging the trustworthi-
ness of news articles?”.

In terms of age, there are three peaks in yes responses: one is at the 25–29 and 30–34 age
groups. A second is at the 45–49 age group. A final peak is at the 65 and older age group.
There is a spike in uncertainty for the 35–39 age group and an increase in uncertainty
from the 40–44 to 60–64 age groups. The uncertainty level for this question is relatively
high. When uncertainty is factored in, only the 18–24, 35–39, 55–59 and 60–64 age groups
have less than 50% yes responses. Without uncertainty, all age groups report at least 50%
yes responses.
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Figure 33. Label trustworthiness judging use, by age group: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).
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Figure 34. Label trustworthiness judging use, by education level: (a) with uncertain respondents
(left) and (b) without uncertain respondents (right).
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Figure 35. Label trustworthiness judging use, by gender: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).

By education level, yes responses are consistent, except for a spike at the master’s de-
gree level, followed by a drop at the doctoral degree level. Uncertainty exhibits two valleys,
with one low point at the associate’s degree level and a second at the master’s degree level.
Only the some college, associate’s degree, and master’s degree education levels report at
least 50% yes responses, when uncertainty is considered. Without uncertainty, all but the
doctoral degree group report at least 50% yes responses.

By gender, female respondents have a higher number of yes responses than makes but
also a higher level of uncertainty. With uncertainty factored in, only the female respondents
have at least 50% yes responses. Without uncertainty, both groups reach this threshold.

The helpfulness of informational label 3 (shown in Figure 36), when it appears under-
neath a news article automatically, is considered in Figures 37–39. Respondents answered
the question “would you find this label helpful?”.

In terms of age, there are two plateaus in yes responses, with a drop at the 35–39 age
group. These plateaus remain consistent even when uncertainty is included. All age groups
report at least 50% yes responses even when uncertainty is considered.

By education level, there is a spike in support by the some high school group, when
uncertainty is not considered. When uncertainty is factored in, this spike is not present,
due to a high level of uncertainty at the some high school education group; however, a new
spike appears at the master’s degree group, due to their relatively low uncertainty. Even
when uncertainty is included, all education groups report at least 50% yes responses.

By gender, female respondents report a significantly higher level of yes responses,
while uncertainty is similar for both groups. Both groups have at least 50% yes responses,
even when including uncertainty.
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Figure 36. Informational label 3 [16].
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Figure 37. Label helpfulness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 38. Label helpfulness, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 39. Label helpfulness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Figures 40–42 consider annoyingness of informational label 3, with respondents an-
swering the question “would you find this label annoying?”.

In terms of age, there is a decline in yes responses from the 18–24 to 30–34 age groups.
This is followed by an increase from the 30–34 to 50–54 age groups. Support oscillates
over the 55–59, 60–64 and 65 and older age groups. Only four age groups (45–49, 50–54,
60–64, and 65 and older) have at least 50% yes responses, when uncertainty is factored in.
When uncertainty is not considered, the 35–39, 40–44, and 55–59 age groups also reach this
threshold. This indicates that there is a moderate feeling of annoyance towards the label,
across the 35–39 and older age groups.

By education level, there is no clear pattern of increase or decrease as education level
increases. The highest level of uncertainty is seen amongst those with some high school
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education, while the master’s degree education level group reports no uncertainty. When
uncertainty is factored in, only the associate’s degree education level group has at least
50% yes responses. Without uncertainty, the high school degree, bachelor’s degree, and
doctoral degree groups also report at least 50% yes responses. This shows no clear pattern
of increasing or decreasing levels of annoyance, with changing education levels.

By gender, males report a slightly higher level of annoyance, while females report a
higher level of uncertainty. Neither group reports at least a 50% yes response level, when
uncertainty is considered; however, male respondents meet this threshold when uncertainty
is removed.
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Figure 40. Label annoyingness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 41. Label annoyingness, by education level: (a) with uncertain respondents (left) and (b) with-
out uncertain respondents (right).
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Figure 42. Label annoyingness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Figures 43–45 consider the likelihood of respondents personally using informational
label 3, with respondents answering the question “would you review this label when
viewing news articles on social media?”.

In terms of age, there is no clear pattern of increase or decrease, as age increases. The
most noticeable drops in yes responses occurs with the 18–24, 35–39, and 45–49 age groups.
Amongst these, while the 18–24 and 35–39 groups report a high level of uncertainty, the
45–49 age group reports almost no uncertainty. All but the 18–24 and 35–39 age groups re-
port at least 50% yes responses when uncertainty is considered. With uncertainty removed,
every age group meets the 50% yes threshold.
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Figure 43. Label use, by age group: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).
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Figure 44. Label use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 45. Label use, by gender: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).

By education level, responses are relatively consistent, when uncertainty is not consid-
ered except for another surprising 100% yes response from the some high school education
level group. Again, the uncertainty level of this education group tends to place it closer to
the other groups, while the master’s degree education group spikes, due to a low level of
uncertainty. Recalling Figure 31, which considered the likelihood of others to use informa-
tional label 2, an almost identical dynamic of responses was found amongst age groups.
However, in this case in Figure 44, the question is regarding personal use, rather than the
usage of others. When uncertainty is considered, only the associate’s degree education level
group has fewer than 50% yes responses. With uncertainty eliminated, even this group
reaches above the 50% yes response level threshold.

By gender, females report more yes responses than males, as well as a higher level
of uncertainty. Both groups report at least 50% yes responses, even when uncertainty
is included.
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Figures 46–48 consider respondents’ perception of the likelihood of others to use
informational label 3, with respondents answering the question “would others review this
label when viewing news articles on social media?”.

In terms of age, when uncertainty is not factored in, there is a gradual decline in
yes responses from the 25–29 to 65 and over age groups, with the exception of a spike at
the 40–44 age group and a slight recovery at 50–54 age group. The lowest point for yes
responses, though, is at the 18–24 age group. When uncertainty is included, the percentage
of yes responses shows the same pattern of decline, but with no spike at the 40–44 age
group, a steep drop at the 35–39 age group, and some recovery at the 65 and older age
group. The uncertainty level for this question is relatively high. When uncertainty is
considered, only four age groups (25–29, 30–34, 40–44, and 45–49) report at least a 50% level
of yes responses. When uncertainty is removed, all but the 18–24 age group reach the 50%
yes threshold.
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Figure 46. Label others’ use, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 47. Label others’ use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 48. Label others’ use, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

By education level, there is a consistent decline in yes responses, as education level
increases. As one exception, there is a sharper drop at the high school degree age group.
Uncertainty levels are mostly consistent across education groups. While only the some
high school and some college (no degree) groups report at least 50% “yes” responses, when
uncertainty is factored in. All groups reach this threshold, when uncertainty is removed.

By gender, female respondents report yes more frequently than males, while the two
groups share approximately the same level of uncertainty. Neither group exceeds 50% yes
responses, when uncertainty is included; however, both groups reach this threshold when
uncertainty is removed.

Figures 49–51 consider the value of informational label 3 for gauging articles’ trust-
worthiness, with respondents answering the question “would it be useful for judging the
trustworthiness of news articles?”.

In terms of age, there is no clear pattern of yes responses increasing or decreasing as
age increases. There are noticeable drops in yes responses at the 18–24, 35–39 and 50–54 age
groups and a spike in uncertainty for the 35–39 age group. Only the 30–34 and 50–54 age
groups report fewer than 50% yes responses, when uncertainty is included. Without
uncertainty factored in, all age groups report at least 50% yes responses.

By education level, there is a consistent decline in yes responses, as education level
increases, except for a slight recovery at the master’s degree level. Uncertainty levels are
highest for the some high school group and lowest for the associate’s degree and master’s
degree groups. However, they are otherwise relatively consistent. All groups, other than
the doctoral degree holders, report at least 50% yes responses, even when uncertainty is
considered. With uncertainty removed, even the doctoral degree holders reach the 50%
yes threshold.

By gender, there are significantly greater yes responses among female respondents,
as well as slightly higher uncertainty, among females. Both groups report at least 50% yes
responses, even when uncertainty is considered.
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Figure 49. Label trustworthiness judging use, by age group: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).
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Figure 50. Label trustworthiness judging use, by education level: (a) with uncertain respondents
(left) and (b) without uncertain respondents (right).
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Figure 51. Label trustworthiness judging use, by gender: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).

5. Warning Label Related Data and Analysis

In addition to the informational labels, which present salient details in a neutral
manner, labels which provide a specific caution or warning statement to viewers were also
considered. Respondents’ perspectives regarding these labels are discussed in this section.
Again, respondents were asked about the helpfulness, annoyingness, whether they would
use the label, whether they thought others would use the label and whether they thought
that the label would aid in assessing article trustworthiness. The data from these questions
was analyzed in terms of respondents’ age, education level and gender.

The helpfulness of warning label 1 (Figure 52), when it appears on top of an article
that is deemed unsafe, is considered in Figures 53–55. Respondents were asked to answer
the question “would you find this label helpful?”.
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Figure 52. Warning label 1 [16].

In terms of age, there is a sudden drop in yes responses at the 35–39 age group, fol-
lowed by a steady increase. Otherwise, responses are generally consistent when uncertainty
is not considered. Even when uncertainty is not considered, all age groups report at least
50% yes responses.

By education level, there is a slow decline in yes responses as education level increases.
Uncertainty is most pronounced at the lowest and highest education levels. However, even
with uncertainty factored in, all age groups report at least 50% yes responses.
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By gender, female respondents have both the highest yes response rate and the high-
est uncertainty level. Both gender groups have at least 50% yes responses, even when
uncertainty is included.
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Figure 53. Label helpfulness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 54. Label helpfulness, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 55. Label helpfulness, by gender: (a) with uncertain respondents (left) and (b) without un-
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Figure 55. Label helpfulness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Figures 56–58 consider respondents’ perceptions of the annoyingness of warning label
1, with respondents answering the question “would you find this label annoying?”.

In terms of age, there is a peak in yes responses at the 40–44 age group, with yes
responses rising steadily from the 18–24 to 40–44 age groups and then dropping again to
the 55–59 age group. There is then a second, smaller peak from the 55–59 age group to
the 65 and older age group. Whether uncertainty is included or not, the only age group
to exceed 50% yes responses is the 40–44 age group. This indicates an overall low level of
annoyance across most age groups.
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Figure 56. Label annoyingness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 57. Label annoyingness, by education level: (a) with uncertain respondents (left) and (b)
without uncertain respondents (right).
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Figure 58. Label annoyingness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

By education level, yes responses spike slightly for the some high school (no degree)
and doctoral degree groups, when uncertainty is not considered, and otherwise remains
relatively consistent. Results are consistent, even for these groups, when uncertainty is
considered, as there are spikes in uncertainty for both groups. The percentage of respon-
dents answering yes exceeds 50% only for these two groups, and only when uncertainty is
not considered.

By gender, male and female yes response levels are nearly equal, with a slightly
higher yes response and uncertainty level for females. Both groups remain under 50% yes
responses, even without uncertainty included.

Figures 59–61 consider respondents’ likelihood of personally using warning label 1,
with respondents answering the question “would you review this label when viewing news
articles on social media?”.
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In terms of age, there are peaks at the 25–29, 50–54, and 60–64 age groups. The steepest
decline in yes responses occurs between the 30–34 and 35–39 age groups. This drop is even
more pronounced, when uncertainty is also included. Only the 40–44 age group has below
50% yes responses, and then only when uncertainty is included.

By education level, there is a small peak at the associate’s degree education level. Due
to a higher-than-average level of uncertainty, the some high school (no degree) group drops
under 50% yes, when uncertainty is included. Without uncertainty considered, all groups
report above 50% yes responses.

By gender, there is an increase in the number of yes responses among female respon-
dents in addition to a higher level of uncertainty. Both groups report greater than 50% yes
responses, even when uncertainty is included.
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Figure 59. Label use, by age group: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).
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Figure 60. Label use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 61. Label use, by gender: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).

Figures 62–64 consider respondents’ perspective as to the likelihood of others to use
warning label 1, with respondents answering the question “would others review this label
when viewing news articles on social media?”.

In terms of age, results appear somewhat consistent, when uncertainty is not consid-
ered. There is a plateau from the 45–49 to 65 and older age groups. There is a slow decline
from the 25–29 to 40–44 age groups, and a drop at the 18–24 age group. Uncertainty levels
are generally high. Once uncertainty is introduced, the results change significantly, with
three waves of increase at 18–24 to 30–34, 35–39 to 45–49, and 50–54 to 65 and older. Each of
these waves bottoms out either just above or just below 50% yes responses, with only two
(35–39 and 50–54) dropping below 50%, with uncertainty included. Without uncertainty,
all age groups exceed 50% yes responses.
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Figure 62. Label others’ use, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 63. Label others’ use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 64. Label others’ use, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

By education level, there is a decline in the level of yes responses, as education level
increases, when uncertainty is not considered. With the consideration of uncertainty, results
are instead relatively consistent. The exceptions, in both cases, are spikes at the some
college (no degree) and bachelor’s degree education level groups. All education groups
meet or exceed 50% yes responses, even when uncertainty is considered.

By gender, females report a higher level of uncertainty and slightly lower level of yes
responses; though female yes responses are a higher proportion when uncertainty is not
considered. Both groups exceed 50% yes responses, even when uncertainty is included.

Figures 65–67 consider the value of warning label 1 for gauging article trustwor-
thiness, with respondents answering the question “would it be useful for judging the
trustworthiness of news articles?”.
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In terms of age, there are three waves of increasing yes responses, when uncertainty is
considered, at the 18–24 to 30–34, 35–39 to 45–49, and 40–54 to 65 and older age groups.
Similar waves exist, when uncertainty is removed, though there is a spike at the 25–29 age
group which is due to a higher level of uncertainty for that group. Only the 35–39 age
group has under 50% yes responses, and then only when uncertainty is included.
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Figure 65. Label trustworthiness judging use, by age group: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).
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Figure 66. Label trustworthiness judging use, by education level: (a) with uncertain respondents
(left) and (b) without uncertain respondents (right).
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Figure 67. Label trustworthiness judging use, by gender: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).

By education level, the some high school (no degree) group and doctoral degree
group show higher than average uncertainty levels. As a result, while there appears to be a
gradual decrease in yes responses, when uncertainty is not included, this becomes a gradual
increase (not including doctoral degree holders), when uncertainty is introduced. Only
doctoral degree holders have less than 50% yes responses, and then only when uncertainty
is included.

By gender, females have a higher percentage of yes responses, while both groups
have approximately the same level of uncertainty. Both groups report higher than 50% yes
responses, even when uncertainty is included.

The helpfulness of warning label 2 (shown in Figure 68), when it appears underneath
a news article that is deemed unsafe, is considered in Figures 69–71. Respondents answer
the question “would you find this label helpful?”.
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Figure 68. Warning label 2 [16].

In terms of age, results are relatively consistent, except for drops in yes response levels
at the 35–39, 45–49, 60–64 and 65 and older age groups. These drops appear even when
uncertainty is considered, though only the 45–49 age group drops below 50% yes response
levels. When uncertainty is not included, all age groups exceed 50% yes responses.
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By education level, there is a gradual decline in yes responses, as education level
increases and a graduate decrease in uncertainty from the some high school (no degree)
level up to the associate’s degree holders education level. All education levels report a
greater than 50% yes response rate, even when uncertainty is included.

By gender, female respondents report higher both a higher number of yes responses
and a higher level of uncertainty. Both groups have a greater than 50% yes response rate,
even when uncertainty is considered.
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Figure 69. Label helpfulness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 70. Label helpfulness, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 71. Label helpfulness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Figures 72–74 consider the annoyingness of warning label 2, with respondents answer-
ing the question “would you find this label annoying?”.

In terms of age, there is no apparent general pattern of increase or decrease as age
increases. There is a decline from the 18–24 to 35–39 age groups, when uncertainty is not
included; however, this decline is less notable, when uncertainty is introduced. There is
a spike at the 40–44 age group, a drop at the 50–54 age group, and another spike at the
60–64 age group. All groups report less than 50% yes responses, even when uncertainty is
not included, meaning that annoyance is relatively low, across all age groups.
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Figure 72. Label annoyingness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 73. Label annoyingness, by education level: (a) with uncertain respondents (left) and (b)
without uncertain respondents (right).
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Figure 74. Label annoyingness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

By education level, there is a decline in yes responses from the high school degree
educational level up to master’s degree holders, with a drop at the some high school (no
degree) level and a spike for doctoral degree holders. Uncertainty is highest for the some
high school (no degree) and doctoral degree groups as well. While yes responses remain
below 50% for all education groups, when uncertainty is included, doctoral degree holders
exceed 50% yes responses, when uncertainty is removed. This indicates a low level of
annoyance, across most education levels.

By gender, male respondents report a higher percentage of yes responses and a higher
uncertainty level than females. Neither group exceeds 50% yes responses, even when
uncertainty is not included, meaning that annoyance is relatively low regardless of gender.

Figures 75–77 consider likelihood of respondents’ to personally use warning label 2,
with respondents answering the question “would you review this label when viewing news
articles on social media?”.
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In terms of age, there is no apparent general pattern of increase or decrease as age
increases. There are sharp drops at the 18–24, 35–39 and 45–49 age groups, even when
uncertainty is included; however, no age group drops below 50% yes responses, even
considering uncertainty.

By education level, the some high school (no degree) and doctoral degree levels have
the highest uncertainty. When uncertainty is not considered, there is a large spike in yes
responses for the some high school (no degree) group. Otherwise, the results are relatively
consistent across education levels. Yes responses remain at or above 50% for all education
levels, even when uncertainty is considered.
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Figure 75. Label use, by age group: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).

Information 2022, 13, x FOR PEER REVIEW 52 of 84 
 

 

 

 

 

 
(a) (b) 

Figure 75. Label use, by age group: (a) with uncertain respondents (left) and (b) without uncertain 

respondents (right). 

 

 

 

 
(a) (b) 

Figure 76. Label use, by education level: (a) with uncertain respondents (left) and (b) without un-

certain respondents (right). 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Some high
school (no

degree)

High
school
degree

Some
college (no

degree)

Associate's
degree

Bachelor's
degree

Master's
degree

Doctoral
degree

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Some high
school (no

degree)

High
school
degree

Some
college (no

degree)

Associate's
degree

Bachelor's
degree

Master's
degree

Doctoral
degree

Figure 76. Label use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 77. Label use, by gender: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).

By gender, females report a higher percentage of yes responses and a higher uncer-
tainty level than males. Both groups have over 50% yes responses, even when uncertainty
is included.

Figures 78–80 consider respondents’ perception of the likelihood of others to use
warning label 2, with respondents answering the question “would others review this label
when viewing news articles on social media?”.
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Figure 78. Label others’ use, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 79. Label others’ use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 80. Label others’ use, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

In terms of age, there are three peaks in yes responses at the 30–34, 40–44, and
55–59 age groups. These are apparent whether uncertainty is considered or not. The peaks
are more gradual, though, when uncertainty is included. There are high levels of uncer-
tainty for the 50–54 and 55–59 age groups, which smooth the curve from the 45–49 to
the 65 and older age groups. Uncertainty is relatively high across all age groups. With
uncertainty considered, the 35–39, 45–49, 50–54, 60–64 and 65 and older age groups all have
below 50% yes responses. When uncertainty is not included, all age groups exceed 50% yes
responses, indicating the magnitude of uncertainty present.

By education level, yes responses are relatively consistent, when uncertainty is con-
sidered. This is due to an exceptionally high level of uncertainty amongst doctoral degree
holders. When uncertainty is omitted, yes responses for doctoral degree holders appear to
spike. All education levels other than high school degree and master’s degree have at least
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a 50% yes response rate, even when uncertainty is included. When uncertainty is omitted,
all education levels exceed 50% yes responses.

By gender, female respondents report a higher percentage of yes responses, while
male respondents report a higher level of uncertainty. Consequently, male respondents
fall below 50% yes responses, when uncertainty is included. Both groups exceed 50% yes
responses, when uncertainty is ignored.

Figures 81–83 consider the value of warning label 2 for gauging article trustwor-
thiness, with respondents answering the question “would it be useful for judging the
trustworthiness of news articles?”.
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Figure 81. Label trustworthiness judging use, by age group: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).
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Figure 82. Label trustworthiness judging use, by education level: (a) with uncertain respondents
(left) and (b) without uncertain respondents (right).
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Figure 83. Label trustworthiness judging use, by gender: (a) with uncertain respondents (left) and 
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Figure 83. Label trustworthiness judging use, by gender: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).

In terms of age, there is no apparent pattern of increase or decrease as age increases.
The percentage of yes responses drops for the 35–39 age group, while it spikes at the 25–29,
30–34, and 55–59 age groups. Only the 35–39 age group has below 50% yes responses, and
this is only when uncertainty is included. Without uncertainty’s inclusion, all age groups
exceed 50% yes responses.

By education level, there is a general decline in uncertainty from the some high school
(no degree) level to the master’s degree level, followed by a sharp increase at the doctoral
degree level which matches the peak seen at the some high school (no degree) level. Like
prior results in this study, it may be inferred that, for most label styles, doctoral degree
holders reach a point in their education where they are more likely to question their own
beliefs, and that otherwise certainty tends to increase as education level increases. There is
a spike in yes responses for the some high school (no degree) group, when uncertainty is
not included. Only doctoral degree holders have below 50% yes responses, and then only
when uncertainty is included.

By gender, females report a higher percentage of yes responses, while uncertainty
levels are similar for both groups. Both groups exceed 50% yes responses, even when
uncertainty is included.

The helpfulness of warning label 3 (shown in Figure 84), when it appears after clicking a
link to an article but before the article’s contents are displayed, is considered in Figures 85–87.
Respondents answer the question would you find this label helpful?

In terms of age, there are three waves of decline: from 18–24 to 25–29, from 30–34 to
45–49, and from 50–54 to 65 and older. There is a slight recovery at the 65 and older group,
when uncertainty is considered, due to a very low level of uncertainty for that age group.
Only the 45–49 age group has below 50% yes responses, and then only when uncertainty is
included.

By education level, yes response levels are relatively consistent, when uncertainty
is included, other than a drop for doctoral degree holders. Due to a very high level of
uncertainty, the some high school (no degree) education level has an apparent spike in the
proportion of yes responses, when uncertainty is not considered. Only doctoral degree
holders drop below 50% yes responses, and then only when uncertainty is included.

By gender, female respondents are far more likely to report yes despite similar uncer-
tainty levels for both genders. Both genders report above 50% yes responses, even with
uncertainty included.
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Figure 84. Warning label 3 [16].
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Figure 85. Label helpfulness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).



Information 2022, 13, 516 52 of 75

Information 2022, 13, x FOR PEER REVIEW 58 of 84 
 

 

Only the 45–49 age group has below 50% yes responses, and then only when uncertainty 

is included. 

By education level, yes response levels are relatively consistent, when uncertainty is 

included, other than a drop for doctoral degree holders. Due to a very high level of uncer-

tainty, the some high school (no degree) education level has an apparent spike in the pro-

portion of yes responses, when uncertainty is not considered. Only doctoral degree hold-

ers drop below 50% yes responses, and then only when uncertainty is included. 

By gender, female respondents are far more likely to report yes despite similar un-

certainty levels for both genders. Both genders report above 50% yes responses, even with 

uncertainty included. 

 

 

 

 
(a) (b) 

Figure 85. Label helpfulness, by age group: (a) with uncertain respondents (left) and (b) without 

uncertain respondents (right). 

 

 

 

 
(a) (b) 

Figure 86. Label helpfulness, by education level: (a) with uncertain respondents (left) and (b) with-

out uncertain respondents (right). 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Some high
school (no

degree)

High
school
degree

Some
college (no

degree)

Associate's
degree

Bachelor's
degree

Master's
degree

Doctoral
degree

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Some high
school (no

degree)

High
school
degree

Some
college (no

degree)

Associate's
degree

Bachelor's
degree

Master's
degree

Doctoral
degree

Figure 86. Label helpfulness, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 87. Label helpfulness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Figures 88–90 consider annoyingness of warning label 3, with respondents answering
the question “would you find this label annoying?”.

In terms of age, there is a clear curve peaking at the 40–44 age group, whether uncer-
tainty is included or not. Only the 40–44 and 45–49 age groups exceed 50% yes responses,
when uncertainty is included. When uncertainty is not included, only these two groups
and the 35–39 age group exceed a 50% yes response level. As such, for most age groups the
level of annoyance is relatively low.

By education level, there are two peaks at the some college (no degree) and master’s
degree levels, whether uncertainty is included or otherwise. Uncertainty peaks at the
some high school (no degree) group. All groups have below a 50% yes response level,
when uncertainty is included. When uncertainty is not included, only the some college (no
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degree) group exceeds a 50% proportion of yes responses. This shows that the annoyance
level is relatively low, across education levels.

By gender, female and male responses are nearly identical, both in terms of the
proportion of yes responses and the level of uncertainty. Both have under 50% yes responses,
whether uncertainty is considered or not.
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Figure 88. Label annoyingness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 89. Label annoyingness, by education level: (a) with uncertain respondents (left) and (b)
without uncertain respondents (right).
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Figure 90. Label annoyingness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Figures 91–93 consider likelihood of respondents to personally use warning label 3,
with respondents answering the question “would you review this label when viewing news
articles on social media?”.

In terms of age, there is no clear pattern of increase or decrease in yes responses, as age
increases. Uncertainty tends to increase from the 30–34 to 50–54 age groups. It then declines
up to the 65 and older age group. There are spikes in yes responses for the 30–34, 40–44,
and 50–54 age groups, with a gradual decline from the 50–54 to 65 and older age groups.
Only the 35–39 and 45–49 age groups have below 50% yes responses, when uncertainty is
included. When uncertainty is not included, the proportion of yes responses remains over
50% for all age groups.
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Figure 91. Label use, by age group: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).
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Figure 92. Label use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 93. Label use, by gender: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).

By education level, there results are relatively consistent, when uncertainty is included
except for a decline from the bachelor’s degree to doctoral degree education levels. There
is a spike in the proportion of yes responses for the some high school (no degree) group,
when this group’s high level of uncertainty is included. Only the doctoral degree holders
have below 50% yes responses, and then only when uncertainty is included.

By gender, there are more yes responses among females, while uncertainty remains
similar for both groups. Both groups have above 50% yes responses, even when uncertainty
is included.

Figures 94–96 consider respondents’ perception of the likelihood of others to use
warning label 3, with respondents answering the question “would others review this label
when viewing news articles on social media?”.
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In terms of age, there is no clear pattern of consistent increase or decrease in yes
responses, as age increases. Uncertainty tends to decrease as age increases, with sharp
spikes in uncertainty at the 35–39 and 50–54 age groups. Despite the similarly in uncertainty
levels, the 35–39 age group shows a sharp drop in the proportion of yes responses, relative
to most age groups, while the 50–54 age group shows a sharp increase. Another sharp drop
in yes responses is seen at the 18–24 age group. Uncertainty levels are relatively high across
all age groups. When uncertainty is included, only a subset of age groups (25–29, 30–34,
40–44, 50–54, and 60–64) have at least 50% yes responses. When uncertainty is removed,
only the 18–25 age group has a proportion of yes responses below 50%.
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Figure 94. Label others’ use, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 95. Label others’ use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 96. Label others’ use, by gender: (a) with uncertain respondents (left) and (b) without uncer-
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Figure 96. Label others’ use, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

By education level, there is a slight peak in support at the bachelor’s degree level,
when uncertainty is included. Uncertainty is at its highest for the some high school (no
degree) and doctoral degree groups. The some high school (no degree) group has an
apparent spike in the proportion of yes responses, when uncertainty is omitted. With
uncertainty included, only the some college (no degree) and bachelor’s degree education
groups have at least 50% yes responses. When uncertainty is removed, all groups exceed a
50% proportion of yes responses.

By gender, there are more yes responses among females and slightly greater uncer-
tainty among males. Males report less than 50% yes responses, when uncertainty is included.
Both groups exceed a 50% proportion of yes responses, when uncertainty is removed.

Figures 97–99 consider the value of warning label 3 for gauging articles’ trustwor-
thiness, with respondents answering the question “would it be useful for judging the
trustworthiness of news articles?”.

In terms of age, there are three peaks in yes responses: at the 25–29, 40–44, and
50–54 age groups. The 35–39 age group has a particularly pronounced drop in yes responses,
in addition to a higher-than-average level of uncertainty. Only the 35–39 and 45–49 age
groups have below 50% yes responses, when uncertainty is included. Only the 35–39 age
group has a proportion of yes responses below 50%, when uncertainty is not considered.

By education level, results are relatively consistent, with a drop in yes responses for
doctoral degree holders. The some high school (no degree) group has a higher proportion
of yes responses, when uncertainty is not considered. The some high school (no degree) and
doctoral degree groups have the highest uncertainty levels. With uncertainty considered,
only these two groups have below 50% yes responses. Without uncertainty, the proportion
of yes responses is at or above 50% for all education levels.

By gender, females have a higher percentage of “yes” responses, while uncertainty
levels are similar for both groups. Both groups have a percentage of yes responses at or
above 50%, even when uncertainty is included.
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Figure 97. Label trustworthiness judging use, by age group: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).
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Figure 98. Label trustworthiness judging use, by education level: (a) with uncertain respondents
(left) and (b) without uncertain respondents (right).
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Figure 99. Label trustworthiness judging use, by gender: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).

6. Supplemental Information Label Related Data and Analysis

Finally, a third type of labels—supplemental information labels—are considered. These
labels provide additional details about the content of a page and a link to a location where
more details can be obtained from a trusted news source. Again, respondents were asked
about the helpfulness, annoyingness, whether they would use the label, whether they
thought others would use the label and whether they thought the label would be helpful for
assessing articles’ trustworthiness. Respondents’ answers to these questions were analyzed
in terms of their age, education level and gender in this section.

The helpfulness of the supplemental information label (shown in Figure 100), when
it is appended to any article, regardless of its accuracy, is considered in Figures 101–103.
Respondents answered the question “would you find this label helpful?”.
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Figure 100. Supplemental information label [16].

In terms of age, there are two clear curves, with the larger curve peaking at the
30–34 age group and the smaller curve peaking at the 50–54 and 55–59 age groups. Uncer-
tainty levels show no clear pattern, as age increases. It reaches its the highest level at the
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40–44 age group and is at the 50–54 age group. The 40–44 and 45–49 age groups have under
50% yes responses, when uncertainty is included. All groups exceed a 50% proportion of
yes responses, when uncertainty is not included.

By education level, yes responses remain relatively consistent with a slight spike at
the associate’s degree level and a decline at the doctoral degree level. Uncertainty spikes
for the some high school (no degree) education level, though all groups have at least a 50%
level of yes responses, even when uncertainty is included.

By gender, there is a significantly higher level of yes responses for female responses,
as well as a slightly higher level of uncertainty. Both groups have over 50% yes responses,
even when considering uncertainty.
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Figure 101. Label helpfulness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 102. Label helpfulness, by education level: (a) with uncertain respondents (left) and (b)
without uncertain respondents (right).
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Figure 103. Label helpfulness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

Figures 104–106 consider the annoyingness of the supplemental information label,
with respondents answering the question “would you find this label annoying?”.

In terms of age, there is a peak at the 40–44 age group followed by a decline and con-
sistency, at higher age groups. Uncertainty is particularly low for the 30–34 and 50–54 age
groups, while uncertainty is highest for the 18–24 and 55–59 age groups. Only the 40–44 age
group exceeds 50% yes responses, with uncertainty included. The proportion of yes re-
sponses also reaches 50% for the 55–59 age group, when uncertainty is excluded. This
demonstrates that the level of annoyance is low across most age groups.
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Figure 104. Label annoyingness, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 105. Label annoyingness, by education level: (a) with uncertain respondents (left) and (b)
without uncertain respondents (right).
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Figure 106. Label annoyingness, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

By education level, there is a gradual decline in yes responses, as education level
increases. There is a spike at the some college (no degree) group. As with most prior
questions, the some high school (no degree) group shows the highest level of uncertainty.
Interestingly, the master’s degree group reports 0% uncertainty. No group reaches the
threshold of 50% yes responses, when uncertainty is considered. When uncertainty is
removed, only the some high school (no degree) and some college (no degree) groups
exceed a 50% proportion of yes responses. This indicates a low level of annoyance across
most education levels.

By gender, males have a higher percentage of yes responses, while females have a
slightly higher level of uncertainty. Neither group exceeds 50% yes responses, even when
uncertainty is not included.
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Figures 107–109 consider respondents’ likelihood to personally use the supplemental
information label, with respondents answering the question “would you review this label
when viewing news articles on social media?”.

In terms of age, there is a clear curve with yes responses peaking at the 30–34 age
group. This group also has the lowest level of uncertainty. When uncertainty is considered,
four groups fail to reach the 50% threshold for yes responses: 18–24, 45–49, 55–59, and
65 and older. Without uncertainty, only the 65 and older age group falls below a 50%
proportion of yes responses.
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Figure 107. Label use, by age group: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).
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Figure 108. Label use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 109. Label use, by gender: (a) with uncertain respondents (left) and (b) without uncertain
respondents (right).

Responses are relatively flat across education levels, though uncertainty is again
highest for the some high school (no degree) group. Three groups (some high school (no
degree), bachelor’s degree, and master’s degree) have below a 50% yes response level,
when uncertainty is included. When uncertainty is excluded, all educational levels exceed
a 50% proportion of yes responses.

By gender, females respond yes more frequently than males, in addition to reporting a
higher level of uncertainty. The male respondents have below 50% yes responses, when
uncertainty is included. Both groups exceed a 50% proportion of yes responses, when
uncertainty is not considered.

Figures 110–112 consider respondents’ perception of the likelihood of others to use the
supplemental information label, with respondents answering the question “would others
review this label when viewing news articles on social media?”.
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Figure 110. Label others’ use, by age group: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 111. Label others’ use, by education level: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).
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Figure 112. Label others’ use, by gender: (a) with uncertain respondents (left) and (b) without
uncertain respondents (right).

In terms of age, there are spikes at three age groups, when uncertainty is included:
the 25–29 and 30–34 age groups (jointly forming one peak), the 40–44 age group, and the
50–54 age group. These same peaks exist when uncertainty is removed, though the 55–59
age group also shows a peak in this case, due to it’s higher-than-average uncertainty. In
general, uncertainty across all groups is relatively high for this question. Consequently,
while only two groups (25–29 and 30–34) exceed 50% yes responses when considering
uncertainty, all groups—other than the 65 and older age group—exceed a 50% proportion
of yes responses, when uncertainty is excluded.

Responses are relatively consistent across education levels, with the lowest point at the
doctoral degree level. Unlike most other questions, where the some high school (no degree)
and doctoral degree education levels are frequently the high points for uncertainty, on this
question uncertainty is relatively consistent (but pronounced) across all education levels.
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Only the some college (no degree) group exceeds 50% yes responses, when uncertainty is
included. All groups have at least a 50% proportion of yes responses, when uncertainty
is removed.

By gender, females more frequently respond with yes than males, while males report
a higher level of uncertainty. Males have below 50% yes responses when uncertainty is
included. Both gender groups exceed a 50% proportion of yes responses, when uncertainty
is eliminated.

Figures 113–115 consider the value of the supplemental information label for gauging
article trustworthiness, with respondents answering the question “would it be useful for
judging the trustworthiness of news articles?”.
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Figure 113. Label trustworthiness judging use, by age group: (a) with uncertain respondents (left)
and (b) without uncertain respondents (right).
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Figure 114. Label trustworthiness judging use, by education level: (a) with uncertain respondents
(left) and (b) without uncertain respondents (right).
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Figure 115. Label trustworthiness judging use, by gender: (a) with uncertain respondents (left) and
(b) without uncertain respondents (right).

In terms of age, the level of yes responses is relatively consistent, except for a spike at
the 25–29 and 30–34 age groups. Uncertainty is at its lowest level at the 50–54 age group
but seems to vary unpredictably as age increases. Less than half of age groups report at
least 50% yes responses, when uncertainty is included. These groups tend to be younger,
including the 18–24, 25–29, 30–34 and 40–44 age groups. When uncertainty is eliminated,
all age groups other than 65 and older exceed a 50% proportion of “yes” responses.

Responses are relatively consistent across education levels when uncertainty is in-
cluded. The proportion of yes responses trends downward, as education level increases,
when uncertainty is ignored. The highest uncertainty level is exhibited by the some high
school (no degree) education level, once again, while associate’s degree holders express the
lowest level of uncertainty, in this case. Only two education levels (bachelor’s degree and
doctoral degree) have below 50% yes responses, when uncertainty is included. All groups
exceed a 50% proportion of yes responses, when uncertainty is not considered.

By gender, females respond far more frequently with yes than do males, while males
reported a higher level of uncertainty. Males have less than 50% yes responses, when
uncertainty is included. Both groups exceed a 50% proportion of yes responses, when
uncertainty is excluded.

7. Broader Analysis and Analysis of Implications

This section discusses trends across the different label types, demographics and ques-
tions. Notably, respondents were overall very positive about the use of labels. In most
cases, the majority of respondents indicated answers supportive of the use of labels, such
finding them helpful, not annoying, indicating that they and others would use them and
saying that they would be useful for evaluating articles’ trustworthiness.

Of course, some labels were better received than others. In the informational labels, for
example, the third informational label was the best received by the youngest age groups,
with approximately 70% of those between 18 and 34 finding the first informational label
helpful (not considering those indicating uncertainty), versus an average of approximately
75% for the second informational label and 85% for the third. Notably, different trends
existed between these labels as well, for these groups. The first had relative similarity
between the three age groups (18–24, 25–29 and 30–34), while the second exhibited a
downward trend with age and the third had an increase between the first two age groups,
followed by a decline between the second and third labels. Most labels exhibited a drop in
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support at the 35–39 demographic; however, this was notably less pronounced for warning
label 3, which has only a small difference between the 30–34 and 35–39 age groups and
continues falling from the 35–39 vale at the 40–49 age levels. The supplemental information
label shows a drop at 35–39; however, it continues dropping at 40–44, while—in many
other cases, such as warning label 2—the support rebounds in the next age level up.

Table 4 provides an overview of the trends present, by demographic, for all of the label
types and questions. Notably, there is not a consistent theme of declining or increasing by
age or education level. In some cases, no clear trend is present. In others, conflicting trends
are seen for a given metric at different age or education levels. Differences in trend type are
also present across the different labels and questions.

Overall, the age-correlated responses show the most variability between responses.
The education level data (which, of course, does have an implicit but imperfect correlation
with age), shows a more moderate level of fluctuations. The gender-correlated data, on
the other hand, shows that there is a limited amount of difference between genders, for
most questions, with several label-question combinations having results between males
and females which differ between them.

Uncertainty is also measured and, in many cases, decreases—at least partially across
the range—with additional age or education. Males and females exhibit different levels
of uncertainty across various label and question combinations; however, there is not a
consistent pattern to which gender is more or less uncertain that perfectly correlates with
specific labels or question types. In general, though, females indicate greater levels of un-
certainty (having greater uncertainty reported in 25 out of 35 label question combinations).
Females also indicate stronger support for labeling (indicated by greater yes responses for
all questions, except annoyingness, and no for annoyingness), responding with support in
28 out 35 label-question combinations.

For all labeling categories, the annoyingness level is either the same for both males
and females or higher for males than females. Conversely, the reverse is observed with
regard to helpfulness, across all label styles.

There are also gender differences by label style. More males than females indicated
that they would use informational label 2, while females indicated this more with respect
to all of the other label styles. Females also indicated being more confident than males that
others would use each labeling style (including informational label 2). Finally, except for
informational label 1, more females than males indicated that each label style would be
useful in judging the trustworthiness of a news article.

While some gender-difference is shown in specific label preference, the trend is broader
than being related to any single label. This demonstrates that the higher level of support
shown by females is likely unrelated to specific elements of the design of particular labels.

The lack of a clear pattern of responses or the presence of conflicting patterns is
present for many of the demographic-analyzed individual label question responses. Of
the 105 demographic-question-label combinations, just under a third (33) have no clear
pattern or evidence of conflicting trends. Slightly more (36) of the combinations have no
clear pattern or conflicting trends related to uncertainty. In approximately two-thirds (22)
of these, there is a lack of a clear pattern (or conflicting trends) in both the demographic
responses and the uncertainty.

Considering the four categories that are associated with label support (all except
annoyingness), 24 demographic-question-label combinations have a decreasing association
of support with increased age or education level. Four of the annoyingness demographic-
question-label combinations show an increase with age/education, a similar indication of
support-declining with increasing age or education. Alternately, only six combinations
(outside of the annoyingness question, which has three support-increasing decrease re-
sponse combinations) show a trend of increasing with greater age or education. Only
one demographic-question-label combination (informational label 2′s self-use) has only
minimal change amongst levels.
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Table 4. Overview of trends in responses and respondents’ demographics.

Helpfulness Annoyingness Use Others’ Use Trustworthiness

Informational 1 Age Decreases No clear
pattern

No clear
pattern No clear pattern Partial decrease

(UNCT) No clear pattern No clear
pattern

No clear
pattern No clear pattern No clear pattern

Education Partial
decrease

No clear
pattern

Two partial
increases No clear pattern Partial decrease

(UNCT) No clear
pattern Partial slight decrease Partial

decrease Decrease No clear pattern

Gender Female slightly higher Male slightly higher Female slightly higher Same Male slightly higher

(UNCT) Same Female slightly higher Female slightly higher Same Female slightly higher

Informational 2 Age Two partial decreases No clear
pattern

Partial
increase No clear pattern No clear pattern

(UNCT) Partial
increase

No clear
pattern

No clear
pattern No clear pattern No clear pattern

Education Decreases Partial
increase Minimal change No clear pattern No clear pattern

(UNCT) No clear
pattern

Partial
decrease

Partial
decrease No clear pattern Partial decrease

Gender Female higher Male higher Male slightly higher Same Female slightly higher

(UNCT) Female higher Male higher Female higher Male slightly higher Female higher

Informational 3 Age No clear
pattern

Partial
increase Two partial increases No clear pattern No clear pattern

(UNCT) No clear
pattern

Partial
decrease

No clear
pattern

Two partial
decreases No clear pattern

Education Partial
decrease

Partial
increase

No clear
pattern Partial decrease Decrease

(UNCT) Partial
decrease

Partial
decrease

No clear
pattern Partial decrease Partial decrease

Gender Female higher Male higher Female slightly higher Female higher Female higher

(UNCT) Female slightly higher Female higher Female slightly higher Same Female higher
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Table 4. Cont.

Helpfulness Annoyingness Use Others’ Use Trustworthiness

Warning 1 Age Partial
increase Conflicting trends Conflicting trends No clear pattern Partial increase

(UNCT) No clear
pattern No clear pattern No clear

pattern
Two partial
decreases Conflicting Trends

Education Decreases Two partial decreases Partial slight increase Decrease Decrease

(UNCT) Partial
decrease

No clear
pattern

Partial
decrease Partial decrease Partial decrease

Gender Female higher Same Female higher Female slightly higher Female higher

(UNCT) Female higher Female slightly higher Female higher Female higher Female higher

Warning 2 Age No clear
pattern

No clear
pattern

No clear
pattern No clear pattern No clear pattern

(UNCT) No clear
pattern

No clear
pattern Conflicting trends No clear pattern Conflicting Trends

Education Decreases Partial
decrease

No clear
pattern No clear pattern Conflicting Trends

(UNCT) Partial
decrease

Partial
decrease

Partial
decrease No clear pattern Partial decrease

Gender Female higher Male higher Female higher Female higher Female higher

(UNCT) Female higher Male higher Female higher Female slightly higher Female slightly higher

Warning 3 Age Two partial decreases Conflicting trends Partial
decrease Partial decrease No clear pattern

(UNCT) No clear
pattern

No clear
pattern Conflicting trends No clear pattern No clear pattern

Education Decreases Conflicting trends Partial
decrease No clear pattern Two partial

decreases

(UNCT) Partial
decrease

Partial
decrease Two partial decreases Partial decrease Partial decrease

Gender Female higher Same Female higher Female higher Female higher

(UNCT) Male slightly higher Female slightly higher Female slightly higher Male higher Female slightly higher
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Table 4. Cont.

Helpfulness Annoyingness Use Others’ Use Trustworthiness

Supplemental Information

Age Two partial decreases Two partial increases Conflicting trends No clear pattern Conflicting Trends

(UNCT) Conflicting trends Conflicting trends No clear
pattern

Two partial
decreases No clear pattern

Education Partial
decrease Decrease No clear

pattern Partial decrease Partial decrease

(UNCT) Partial
decrease

Partial
decrease

Partial
decrease No clear pattern Partial decrease

Gender Female higher Male higher Female higher Female higher Female higher

(UNCT) Female slightly higher Female slightly higher Female higher Male higher Male higher
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This data suggests that the age and education demographics of an online content
labeling system user are very important, when choosing the type of label to use, to maximize
the efficacy of the system. However, the limited number of overarching trends, which
run the entire spectrum of the age or education range, mean that system designers and
administrators will need to make nuanced decisions based on specific users’ demographics.
The data presented herein, when multiple label types’ absolute values are compared for
particular demographic values, can inform these decisions. Of course, these initial heuristic
decisions should also be refined based on the behavior of a given user, learned over
time, as any given user’s behaviors may not align perfectly with others in the particular
demographic group being assessed.

8. Conclusions and Future Work

This paper has analyzed data from a national study of American’s attitudes towards
online content labels, in terms of age, education level and gender. It has shown that fe-
males are more supportive of labels, generally, than males; however, they also indicate
greater confusion regarding their efficacy. Additionally, while females show more sup-
port, the difference in support levels between the two genders is—for many labels and
considerations—relatively limited. The impact of gender on label efficacy appears to be
broader than an association with specific label styles and elements, as females evidence
stronger support than males across label styles and survey questions, with a very limited
number of exceptions.

In terms of education level and age, it has been shown that the perceived efficacy of la-
bels and support for them generally decreases with age; however, a majority of respondents
at all ages and education levels indicated support for the labels (when excluding responses
indicating uncertainty). Label annoyingness, was shown to have a positive correlation,
for four labels. This perhaps indicates that some respondents found the information to
be unneeded for their age and experience. A few labels were shown to have a positive
correlation between age/education and support.

As youth have been identified as a key demographic that may benefit from online
content labeling, it is beneficial that this study shows that the labels may be particularly
useful for this demographic. Furthermore, the study has identified certain labels that may
be particularly beneficial for younger users, such as informational label 3. Other age and
education levels, though, may be better served with other labels.

It is clear that age and education level have a significant impact on label efficacy;
however, the impact is more nuanced than an overarching trend. In some cases, conflicting
trends are shown at different points along the age or education level spectrum, which
may indicate gaining more (or less) benefit, up until a point, and then having that benefit
decline. There may also be generational and lifestyle factors that are responsible for some
of the discontinuous changes within the data. There is also a possibility of unknown
confounding variables being present. In any case, the data presented and analyzed herein
can inform label-selection decision making, based on the demographics of the individual
being targeted to use the label.

Building upon this work, needed future work includes conducting observations
of respondent’s decision making when using a simulated system to ascertain whether
individuals predicted behaviors and their actual ones align, with regard to the topic of
this study. A variety of activities are also needed in the broader context of online content
labeling. These include the development of new and enhanced technologies to detect
intentionally deceptive content, new labels designs to assess the efficacy of and policy
analysis to consider how content labeling can be most effectively implemented in real-
world environments.
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