1) Check for updates

Regular Issue: Original Article

Journalism & Mass Communication Quarterly
1-24

Trusting the Facts: The ©2022 AEJMC
Role of Framing, News

Article reuse guidelines:

M ed i aasa (T ru ste d) SO urce R sagepub.com/journals-permissions

DOI: 10.1177/10776990221 117117

and Opinion Resonance for h“P:”""”r"“'&“gep“b""é’g;ec’g"g
Perceived Truth in Statistical
Statements

Elina Lindgren'(”), Torun Lindholm?,

Rens Vliegenthart®, Hajo G. Boomgaarden?,
Alyt Damstra?, Jesper Stromback'(),

and Yariv Tsfati®

Abstract

Scholars have raised concerns that on many issues, citizens are reluctant to trust
factual evidence and statistics. One factor that has been shown to impact the perceived
truth in statistics is how they are presented, where negatively framed statistics are
perceived as truer than positive. This study explores when this bias applies and not.
Results from a survey experiment confirm the presence of a negativity bias in truth
perceptions, but also that effects are heterogeneous and moderated by, in particular,
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Research indicates that skepticism toward scientific evidence—even when experts and
the scientific community largely agree—is widespread on many issues (Kraft et al.,
2015). These findings raise concerns, as rejections of factual evidence can have impor-
tant ramifications for people’s behavior and society at large. For example, if people
consider health statistics to be noncredible, this may lead to lower vaccination cover-
age (Wagner et al., 2020) and facilitate the spread of contagious diseases (Horne et al.,
2015), and if people doubt the credibility of climate statistics, this may reduce their
engagement in actions needed to prevent irreversible climate disasters (e.g., Masud
et al., 2015). A better understanding of the mechanisms explaining the extent to which
citizens trust scientific evidence is thus imperative.

A key question in this context concerns the role of framing and valence when
explaining people’s reactions to statistical information. On one hand, some studies
show that valence framing can influence the perceived truth in statistics, where people
tend to perceive statistical statements as truer if they highlight the positive share of
something (e.g., “40% of the world’s ecosystems are intact”) than if highlighting the
negative counterpart (“60% of the world’s ecosystems are damaged”; Hilbig, 2009,
2012a, 2012b; Koch & Peter, 2017). While these studies indicate “positive” effects of
“framing the negative” on the perceived credibility of the information, a vast body of
research on related outcomes suggests the opposite. For example, research has shown
that when the positive share is highlighted, people tend to rate the framed object more
favorably and express more positive attitudes than when the negative equivalent is
highlighted (Bigman et al., 2010; Gamliel & Peer, 2010)—something which indirectly
implicates that they also trust the (positively framed) statistics to be true. Hence, the
role of valence for citizens’ perceptions and reactions to statistical facts is not clear.

Another key but largely unresolved question is what factors can moderate framing
effects when it comes to the perceived truth in statistics. In related research on com-
munication effects on attitudes and behavior, two moderators stand out as important:
a credible source and prior opinions. Specifically, this research suggests that the
effects of message valence attenuate when the information challenges people’s exist-
ing views (e.g., Fatemi et al., 2008), and when it is provided by a perceived credible
source (e.g., Druckman, 2001; Kahan et al., 2010).! Whether these factors also moder-
ate the effects of equivalence framing on the perceived truth in facts is, however,
unclear.

The questions regarding mechanisms are important not only from an academic but
also from a societal perspective. For example, while negativity may serve as a cue to
credibility, it can have unfavorable consequences such as political cynicism (Soroka &
McAdams, 2015) and distrust in societal institutions. If, for example, citizens are pre-
sented with the proportion of crimes that are not cleared (rather than the proportion of
cleared crimes), this may lead to distrust in the police (Andreescu & Keeling, 2012),
and if people are presented with the proportion of people experiencing vaccine side
effects rather than the proportion of people who do not, this can create mistrust in
health authorities (Tafuri et al., 2014). Thus, different methods may be needed to for-
mulate information when communicating with citizens, and, especially when high-
lighting the negative is not desirable, knowledge of factors that can reduce skepticism
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to positively framed facts should be greatly useful. If the conditional role of source
credibility and prior views that are seen in research of, for example, behavioral inten-
tions applies also to people’s perceived truth in the statistics, actors responsible for
communicating factual information may be able to increase the public’s trust in the
same by tailoring the messages to different groups. For example, they could dissemi-
nate the information through channels trusted by different target groups (Vraga &
Bode, 2017) and formulate the messages in ways that would not come across as (too)
threatening to the values of individuals whose beliefs could be strongly challenged by
a particular frame (Garret & Weeks, 2013; Lewandowsky et al., 2012).

Against this background, the purpose of this study is to investigate the role of (trust
in) the source and issue-specific opinions when people evaluate the truth in positively
versus negatively framed statistical statements. Specifically, we investigate (a) whether
the effects of equivalence framing on people’s perceptions of the truth in statistics are
attenuated by information that the statements come from news media (the source
through which most people receive information about the society, Mitchell et al.,
2016), and if so, (b) whether this effect is conditional on the recipients’ trust in news
media. Second, we investigate whether the effects attenuate when the valence of the
frames challenges the recipient’s existing views. For analyses, we use data from a
survey experiment with Swedish citizens in which we varied the framing of logically
equivalent statistics (“framing the positive” vs. “framing the negative”) and the source
of the statistical statements (news media vs. no source), complemented with premea-
sures of the participants’ trust in news media and their issue-specific opinions.

Equivalence Framing and Its Effects

Broadly speaking, equivalence framing is concerned with how the presentation of
logically equivalent information affects people’s responses to this information
(Cacciatore et al., 2016; Levin, 1987; Levin et al., 1998; Tversky & Kahneman, 1981).
This can entail the alteration of logically equivalent words or phrases, such as replac-
ing the word “welfare” with the phrase “assistance to the poor” (Cacciatore et al.,
2016), but also the alteration of the valence of the same piece of fact by accentuating
a positive or negative equivalent (Levin, 1987; Levin et al., 1998; Tversky &
Kahneman, 1981). In this article, we focus on the manipulation of the valence of
equivalent information, which is henceforth what we refer to when we say equivalence
framing. In the context of equivalence framing, negative and positive equivalents of
facts refer to two counterparts of a property that have respectively negative and posi-
tive connotations (e.g., unemployed—employed, damaged—intact), and equivalence
framing means the presentation of this property in terms of the share that belongs to
either one or the other of these counterparts (Levin et al., 1998).

Consider, for example, that the clearance rate of crimes in society is 40%. This fact
can be presented as such, “40% of all crimes cleared,” but can also be presented in
terms of its negative counterpart (60% of crimes not cleared). Presuming that people
perceive cleared crimes as positive and noncleared crimes as negative, the first state-
ment would be considered a positive framing, and the latter a negative framing of the
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statistics. Equivalence framing is restricted to manipulating the valence of logically
equivalent information and whether a fact is perceived positive or negative in absolute
terms is not of concern. What matters is whether the fact presented has a negative and
positive counterpart that can be selectively highlighted (e.g., Levin et al., 1998;
Tversky & Kahneman, 1981). This form of framing should be distinguished from
“emphasis framing,” which refers to the manipulation of the content of a communica-
tion and can vary both valence and which sets of facts, considerations, and arguments
are presented (Cacciatore et al., 2016; D’ Angelo et al., 2019).

The type(s) of equivalence framing that targets the manipulation of the valence of
facts was originally developed to address the role of valence for risk preferences, par-
ticularly how presenting safe and risky options in terms of gains and losses (e.g., “40%
lives saved” vs. “60% lives lost”) could affect people’s willingness to take a risk
(Tversky & Kahneman, 1981). Since then, the concept has been developed into three
specific subtypes of (equiv)valence frames—risky-choice-, goal-, and attribute fram-
ing—that differ in terms of what is framed and what outcomes are measured (for a
typology, see Levin etal., 1998). While risky choice frames were developed in research
on risk psychology, goal framing is common in health communication research and is
concerned with how the framing of the consequences of an action or behavior influ-
ences the likelihood of adopting that behavior. The variation here concerns whether
the action is presented in terms of its benefits (e.g., the probability of detecting breast
cancer if participating in mammography screenings) compared with the risks of not
taking the same action (the probability of not detecting breast cancer), and its effects
are estimated by comparing the likelihood that the recipients adopt the behavior or not.

Attribute framing, finally, which is the type of equivalence framing we target in this
study, refers to the framing of single attributes or characteristics of an object by high-
lighting the share of a population that either exhibits the negative or positive equiva-
lent of this attribute (Levin et al., 1998). Research of this type of framing is typically
concerned with how valence affects the attitudes to the framed object and effects are
measured by comparing “favorability ratings,” such as the rating of a policy proposal
or consumer product on a scale from “bad—good,” “unfavorable—favorable,” or “unac-
ceptable—acceptable.” A typical attribute framing study is Levin (1987), which showed
that people evaluated a piece of steak more favorably when presented in terms of
percent “lean” compared with percent “fat.”” Other studies have yielded similar effects,
for example, that people evaluated vaccines more positively when described in terms
of'the share of successful cases compared with the share of unsuccessful cases (Bigman
et al., 2010), and that they evaluated health care allocations to be fairer when these
were framed as delivering resources to certain patients compared with not delivering
resources to other patients (Gamliel & Peer, 2010). These effects of attribute framing
have been explained in that highlighting the positive and negative share of an attribute
activates positively (and negatively) encoded information in people’s associative
memory that they, often unconsciously, apply in the process when they evaluate the
framed object (Levin, 1987; Levin et al., 1998).

When effects of equivalence framing are assessed, be it based on discrete choices
as in studies of risky choice, likelihood ratios as in goal framing, or favorability ratings
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as in attribute framing, they are estimated as the difference in outcome from each
frame. In research on attribute framing, this means that the effect is estimated by sub-
tracting the object evaluation from one (e.g., the negative) frame from that of the other
(the positive frame; Levin et al., 1998). Because the effects are evaluated in relative
terms, a statistical fact can be perceived negatively both under a positive and under a
negative frame and yet be influenced by valence—if one of the frames yields even
more negative ratings than the other.

The vast majority of attribute framing studies have targeted its effects on people’s
favorability of the framed objects. Overall, this research suggests that statements
that highlight the positive equivalent of a piece of fact yield higher favorability rat-
ings than statements that are framing the negative (Koch & Peter, 2017; Levin et al.,
1998), supporting the idea that valence frames are activating corresponding positive
and negative associations in the evaluation process (e.g., Levin, 1987). While most
research on attribute framing thus suggests a “positive” effect on attitudes when
statistics are presented in a positive light, the small, but highly relevant research on
the effects on perceived truth in the statistical statements themselves yields the
opposite results. Here, research so far suggests that negative framing produces the
most “favorable evaluations,” that is, negatively framed statistical statements are
perceived to be truer than their positive counterparts (Hilbig, 2009, 2012a, 2012b;
Koch & Peter, 2017).

Equivalence Framing and Perceived Truth in Statistical Statements

The finding that people tend to perceive negatively framed statistical statements as
truer than their positive counterparts has been explained, theoretically, in that people
have acculturated “a learned association between negative valence and subjective
validity” via news media consumption (Hilbig, 2009, p. 985). This “learning hypoth-
esis” draws on the widespread finding of news media being characterized by negativ-
ity bias and predominantly reporting on the negative aspects of events (e.g., Damstra
& Boukes, 2021; Soroka & McAdams, 2015). Because most people receive most of
their information about societal affairs from news media reports (Mitchell et al., 2016;
Shehata & Strombéck, 2014), and considering that news media are a generally highly
trusted source in many societies (Hanitzsch et al., 2018), the hypothesis is that people
learn that trustworthy information tends to be negative (Hilbig, 2009; Koch & Peter,
2017). Thus, while (positive and negative) valence framing may influence attitudes by
evoking corresponding (positive and negative) associations, the effect of (negative)
framing on perceived truth in statements is believed to occur by evoking associations
with source credibility, in particular, the credibility of news media. Furthermore, peo-
ple may simultaneously cultivate an association between positivity and untrustworthy
information (Koch & Peter, 2017). Advertisers and politicians, for example, typically
present their products and programs in a one-sided positive light. Because messages
like these, which aim at persuading rather than informing, are generally perceived to
be less trustworthy (e.g., McGraw et al., 2002), the association between negativity and
perceived truth in information may be reinforced (Koch & Peter, 2017).



6 Journalism & Mass Communication Quarterly 00(0)

Based on the above propositions, we expect that all else equal, people will rate a
statement that presents the share of a negative of a statistical fact as truer than a state-
ment that presents the share of its positive, logically equivalent, counterpart:

H1: Negatively framed statistical statements will yield higher truth ratings than
positively framed statistical statements.

Conditional Effects of News Media as a (Trusted) Source

As discussed, an underlying assumption in the existing literature is that negatively
framed statistics are perceived truer than positively framed ones because people have
learned to associate negative information with a perceived reliable source—news
media. This assumption presupposes that people (a) use information about the source
as a cue to whether a statistical statement can be considered true and (b) that people
find news media to be a trustworthy source. In an experimental study, Koch and Peter
(2017) found that when respondents were asked to guess whether statistical statements
came from a news report or a political speech, positively framed statements were more
likely to be judged as coming from a political speech, whereas negatively framed
statements were more likely to be judged as coming from a news report. These find-
ings support the hypothesis that people have learned to associate negative information
with news reporting. However, to the best of our knowledge, no studies have investi-
gated directly whether being informed that news media are the source can moderate
framing effects on the perceived truth in statistical statements. Neither do we know of
any studies in which heterogeneous effects among individuals who frust and do not
trust news media have been explored.

Whether there are such conditional effects of trust in news media as the source of a
statement is important to study for several reasons. First, if trusted sources of informa-
tion (like news media) directly or indirectly lead people to trust predominantly nega-
tively framed information, this can have negative consequences for society in terms of
increased political cynicism (Soroka & McAdams, 2015) and negative judgments of
political representatives (Naurin et al., 2019). Second, while news media seem to
remain a generally highly trusted source in many societies (Hanitzsch et al., 2018;
Weniger et al., 2019), studies suggest that media trust can be quite volatile (Gronke &
Cook, 2007; Hanitzsch et al., 2018) and that trust in news media has become increas-
ingly polarized between political groups (Barthel & Mitchell, 2017). These findings
suggest that the relationship between negative framing and truth perceptions may
change, at least among certain segments of the public. Studying the role of news media
as a source, and of news media trust, in the association between framing and perceived
truth can inform these important debates.

Furthermore, related research on emphasis framing has shown that trust in the
source can condition framing effects (Druckman, 2001) and research on the correction
of misperceptions has found that people are more likely to correct misperceptions
when they receive factually correct information from a credible source (Vraga & Bode,
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2017). By investigating whether these effects extend to people’s perceptions of the
truth in statistical statements, we can improve the understanding of the nature of
equivalence framing effects and how they may potentially be mitigated.

In this article, we expect that being informed that news media are the source of a
statistical statement will reduce the effects of valence as a cue to truth in the statement.
Given that people have come to trust facts that are negatively framed because they
associate it with a (trusted) source—news media—negative framing could be seen as
an indirect cue to source credibility, especially useful when information on the source
is absent. When a person is informed that a statement is disseminated by news media,
however, the perceived credibility of news media as a source may serve as an assur-
ance of the truth in the facts conveyed, making the (negative) valence cue less
“needed.” Hence, we formulate the following hypothesis:

H2a: If people are informed that news media are the source of a statistical state-
ment, the “positive” effect of negative (vs. positive) framing on perceived truth in
the statement will be weaker than when not informed about a source.

While we expect that being informed that news media are the source of a statistical
statement will reduce the impact of framing on truth perceptions, H2a should be
refined, taking into account the individual’s level of trust in the news media. Even if,
on an aggregate level, news media trust is quite high, for people with lower levels of
trust, being informed that news media are the source of a statement should provide a
rather weak cue to credibility, thereby reducing its moderating impact on framing
effects. Hence, we hypothesize that

H2b: The moderating effects of being informed that news media are the source will
be weaker for individuals with lower levels of news media trust compared with
individuals with higher levels of trust.

Conditional Effects of Existing Opinions

Besides (trust in) news media as the source of a statement, we expect that people’s
existing opinions on the issue will moderate the framing effects. Most communication
research that studies prior opinions as a moderator draws on a theoretical framework
derived from the psychology of information processing, which suggests that people
are “dissonance-averse” (Festinger, 1957) and strive to come to conclusions that con-
firm their existing opinions when processing information (Kunda, 1990). People are
often biased information processers and have an easier time accepting information that
aligns with their own opinions while being more likely to counter-argue and reject
information that challenges them. In support of this framework, earlier studies of
equivalence framing found no effects on behavioral intentions when the frames per-
tained to topics on which people already held strong beliefs (abortion; Marteau, 1989),
and that positive framing even had inverse (negative) effects on support for a policy



8 Journalism & Mass Communication Quarterly 00(0)

among respondents who had strong negative prior attitudes on the issue (estate taxes;
Fatemi et al., 2008). Similarly, related studies of emphasis framing have shown that
people’s preexisting beliefs can moderate framing effects on policy support (Brewer,
2002; Shen & Hatfield-Edwards, 2005) and voting intentions (Barker, 2005; Schemer
et al., 2012), with weaker effects among individuals whose preexisting beliefs are
challenged by the frames. Furthermore, research on misperceptions has shown that
corrective messages are less efficient in reducing misperceptions if the correct infor-
mation contradicts people’s political preferences (e.g., Nyhan & Reifler, 2010).

Based on the psychological theories that, when processing information, people will
be motivated to accept information that confirms their existing beliefs and reject infor-
mation that contradicts them, and previous findings supporting those expectations, we
anticipate that although people, on an aggregate level, may consider negatively framed
statistics truer than positive, these effects will be weaker among individuals whose
existing opinions are challenged by the (negative) frame. Consider, for example, a
person who believes that society is becoming more violent and wants tougher inter-
ventions to stop crime. If this person is exposed to statistics on violent crimes and is
motivated to “confirm” his or her existing belief that society is becoming more violent,
then she or he should be more likely to find a negatively framed statement saying that,
for example, “3% of violent crimes result in death” to be true, than a positively framed
statement saying that “97% of violent crimes are not resulting in death.” For a person
who holds the opposite views on violence (i.e., believes that society is becoming less
violent and wants to maintain the status quo), the difference in perceived truth between
the positively and negatively framed version of the statistics should be weaker. Hence,
we formulate the following hypothesis:

H3: The “positive” effects of negative (vs. positive) framing on the perceived truth
in statistical statements will be weaker among individuals whose issue-specific
opinions are challenged by the negative frame.

Method and Design

The hypotheses were tested through a survey experiment, fielded between October 26
and November 19, 2020. The experiment was embedded in a standing web survey
panel with members of the Swedish public, administered by the Laboratory of Opinion
Research (LORE) at the University of Gothenburg in Sweden. A subsample of 5,228
self-recruited members of the panel—prestratified on educational level, sex, and age
to resemble the Swedish population—was invited, of which 2,909 participated in the
study, giving a net participation rate of 53% (AAPOR RRR5 = 50%). When deciding
on the sample size, we aimed to maximize statistical power while avoiding respondent
fatigue. Considering these factors, we arrived at a sample of approximately 3,000
respondents and 15 statistical statements, giving us about 40,000 units of analyses in
total.? This large number of observations should minimize the risk of failing to detect
substantially important effects; however, it also enables the detection of potentially
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very minor effects at a high statistical confidence level. Hence, it is important to pay
attention to the substantive effect sizes.

To be included, the participants needed to be at least 18 years of age. A breakdown
of the sample on demographic variables is presented in Online Appendix A. The study
was approved by the Swedish National Ethics Review Board in September 2020
(Approval ID: 2020-03603) and a pre-analysis plan was registered before the data
were inspected by any of the researchers, in March 2021 (Lindgren et al., 2021).

The experiment had a 2 X 2 factorial mixed-subject design, with one within-sub-
jects factor (framing) with two levels (positive vs. negative) and one between-subjects
factor (source) with two levels (news media source vs. no source).

Treatments

To measure framing effects, we manipulated the framing of 15 statistical statements on
three salient societal issues: “climate change,” “vaccination,” and “immigration,” to
create formally equivalent positively and negatively framed versions of each state-
ment. All statements were factually correct and drawn from official sources such as the
United Nations, Swedish Statistics, and World Health Organization. The framing con-
dition was randomized within-subject and for each statement, leading to 15 repeated
trials in total for each respondent. It was counterbalanced by randomizing the order in
which the statements appeared to the subjects.’

In line with previous literature focusing on the type of equivalence framing that
targets the manipulation of valence (e.g., Hilbig, 2009; Koch & Peter, 2017; Levin
et al., 1998), we define equivalence framing as the manipulation of the valence of
information by presenting the share of a population that belongs to either a positive or
a negative equivalent of the same property. The factual statements were thus chosen
based on the rationale that the statistics presented should have one “positive” and one
“negative” equivalent that could be respectively highlighted. To exemplify, on the
climate domain, one statement presented statistics on the number of species that are
threatened by extinction. Here, we consider “being under threat of extinction” to be
negative and “not being under threat of extinction” as its logical positive counterpart.
Hence, the negative version of the statement read, “Today, about 25 percent of the
world’s animal and plant species are under threat of extinction,” and the positive coun-
terpart, “Today, about 75 percent of the world’s animal and plant species are under no
threat of extinction.” English translations of the statistical statements can be found in
Online Appendix B.

To reiterate, equivalence framing refers to the presentation of the same facts by
logical counterparts; hence, a frame can be considered negative (or positive) regard-
less of how the statistics are viewed in absolute terms (for example, most people may
perceive an unemployment rate of 60% as quite negative both when presented as such
and when presented in terms of its positive counterpart, 40% employed). While the
framing effects are assessed only in relative terms, however, it should be acknowl-
edged that if a statistical estimate is viewed extremely negatively, there may be a ceil-
ing effect where the negative connotations of the estimate will render the negative
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frame redundant. The fact that we use a within-subject design and average out the
framing effects over 15 statistical statements that to varying degrees may be perceived
as positive and negative in absolute terms should ease the risk of underestimating the
effects due to such ceiling effects. Another aspect that should be considered here is
that, although news media tend to be negatively biased in the reporting on and framing
of events (e.g., Damstra & Boukes, 2021; Soroka & McAdams, 2015), some issues
may be more predisposed to negative framing in the news than others; for example,
news media may be more likely to highlight the negative when presenting information
on climate change, whereas they may be more likely to frame information on vaccines
neutrally or even in positive terms. The risk that we find effects that depend heavily on
how media tend to frame a particular issue should be eased by the inclusion of state-
ments on several different issue domains.

We manipulated the source by informing some respondents that the statistical state-
ments came from “news media,” whereas the others received the statements with
source omitted (control group). This factor was manipulated between subjects and
occurred in two places: in the introduction to the study and in the questions measuring
perceived truth after each statement. In the introduction, one group was informed that
they would be presented statistical statements (control group) and the other saw the
same information but with news media added as the source: “You will now see a series
of statistical statements [presented by news media] regarding some societal issues.” In
the questions measuring perceived truth, which were repeated after each statement, the
control group consistently saw questions without a source, and the treatment group
consistently saw questions with news media added as the source: “To what extent do
you agree with the following statements [presented by news media]?”

When considering the operationalization of the news media factor, some choices
should be discussed. First, we use the generic term news media rather than quoting
specific media outlets. This operationalization fits theoretically with the learning
hypothesis, which stipulates that (trust in) news media as a general phenomenon has
created the association between negativity and perceived trustworthiness of infor-
mation (e.g., Hilbig, 2009); however, it does not account for the possibility that
some people yet differentiate between specific outlets and have more confidence in
some. While this may be a significant issue in countries like the United States, where
news media are politically polarized (Daniller et al., 2017), it should be less of a risk
in countries with less polarized media systems like Sweden. In Sweden, the polar-
ization of news media is low and the difference between traditional news media and
political alternative media is rather clear (all major media are for example traditional
news media, while political alternative media are largely confined to an online pres-
ence, Nord & Grusell, 2021). General news media trust is also quite high and stable
in Sweden (Andersson & Martinsson, 2021) and perceptions of the societal value of
different traditional news outlets are substantially correlated (Andersson, 2021).
Based on this, we assume that Swedes, in general, understand “news media” as
referring to traditional news media and that trust in one news outlet correlates with
trust in others.
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We also chose to only vary whether “news media” were referred to as the source
(not for example the original source quoted in the media reports) and to compare the
effects with a group that received no source information. This design offered an effec-
tive and internally valid way to investigate the part of the learning hypothesis that
targets the association between news media, negativity, and credibility. However, it
should be acknowledged that alternative designs, including more diverse sources, and/
or designs where sources that could be associated with positive framing (such as poli-
ticians, Koch & Peter, 2017) were used as the reference point, could yield stronger
effects of the news media cue. This should be considered when evaluating the findings
of this study.

Measures

To estimate the perceived truth in the statistical statements, we asked participants to,
for each statement, indicate to what extent they agreed with three items (previously
used by Koch & Peter, 2017): “I believe that the statistics are credible,” “T have trust
in the statistics,” and “I suppose the statistics are correct.” Respondents answered on
7-point scales ranging from 1 = do not agree at all to 7 = completely agree, with a
designated midpoint of 4 = neither agree nor disagree. The responses to the three
items were summed in additive indices and normalized to range from 0 = low per-
ceived truth to 1 = high perceived truth. Mean values for the 15 indices ranged
between M = .53 (SD = .30) and M = .66 (SD = .25), and Cronbach’s alpha ranged
between .96 and .98.

To investigate the moderating role of trust in the source (news media) for framing
effects (H2b), we used a multi-item question tapping into trust in news media proposed
by Strombaéck et al. (2020): “Generally speaking, to what extent do you agree or dis-
agree with the following statements about the news media in Sweden?”” with the items
being “The news media. . .” . . . are fair when covering the news,” . . . are unbiased
when covering the news,” “. . . tell the whole story when covering the news,” . . . are
accurate when covering the news,” and . . . separate facts from opinions when cover-
ing the news.” Respondents answered each item on a 7-point scale ranging from 1 = do
not agree at all to 7 = completely agree. For our analyses, the items were summed in
an additive index and normalized to range from 0 = low trust in news media to 1 = high
trust in news media (Cronbach’s oo = .95, M = .55, SD = .27).

To investigate the moderating role of issue-specific opinions (“opinion resonance”;
H3), we needed measures that indicate whether a participant’s preexisting opinion on
the issue domains covered would align with or be challenged by the valence of, respec-
tively, the positive and negative frames. For this, we used two randomized, multi-item
questions capturing participants’ views on the three issue domains. First, we asked a
question addressing attitudes to environmental, vaccine, and immigration policies,
starting with, “What do you think about the following political proposals?”” For each
item, respondents answered on a 7-point scale with designated endpoints of 1 = very
bad proposal and 7 = very good proposal, and a designated midpoint of 4 = neither
good nor bad proposal. Second, we asked a question tapping into beliefs on the same

EEINT3
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issue domains: “Thinking about society today, to what extent do you believe that the
following statements are true or false?” with response options of 1 = very certain it'’s
false, 2 = somewhat certain its false, 3 = uncertain whether it’s true or false, 4 =
somewhat certain it§ true, and 5 = very certain it’s true. Both question batteries
included two items tapping into each issue domain (including some fill-outs about
other issues), giving four items in total per issue domain.* The answers were used to
create indices comprising opinions on each domain. The items included in the respec-
tive index were coded based on the logic that a negative frame should correspond with
a low value on the opinion variable and a positive frame should correspond with a high
value. For example, in the case of vaccines, a negatively framed version of a statement
such as “the latest version of the human papillomavirus (HPV) vaccine does not pro-
tect against viral strains that cause about 10% of all cervical cancers” should resonate
with the opinions of a respondent with low values on the vaccine index (believe that
vaccines are bad, against pro-vaccine policies), whereas it should challenge the views
of an individual with high values (believe that vaccines are good, support pro-vaccine
policies). All indices were normalized to range from 0 = “high resonance with nega-
tive framing” to 1 = “high resonance with positive framing.” For the analyses, new
variables were created where respondents were assigned a fixed value for “climate
opinion,” “vaccine opinion,” and “immigration opinion.” These variables were used to
match the issue-specific opinion measures with the measures of truth perceptions on
corresponding issue domains.

All questions addressing the moderators were asked in the same survey, before the
experimental manipulations to ensure their independence.

Analytic Strategies

For analyses, we use linear mixed-effects models with restricted maximum likelihood
as the estimation procedure, and the Kenward—Roger approximation to compute
degrees of freedom. We have two manipulated independent variables, the within-sub-
ject dichotomous variable “framing,” and the between-subject dichotomous variable
“source.” The dependent variable is the “perceived truth index.” The first moderating
variable is the media trust index and the second is the issue opinion indices, for which
we use grand-mean-centered versions. To account for nonindependence in the truth
ratings caused by subjects, we include a by-subject random intercept and a by-subject
random slope for the within-subject predictor framing. Because all items are rated
multiple times, we also include a by-item random intercept to account for nonindepen-
dence caused by items. Whenever the models yield statistically significant interactions
(cutoff value p < .05), we assessed the marginal effects of framing at different values
of the variables included in the interaction terms. We had no exclusion criteria and data
from subjects with partially missing data were included in the analyses.

Results

Results from the analyses are presented in Table 1, which displays the fixed parts of
the mixed-effects regression models. Starting with H1 (Model 1), we found that, in



Y3y, =

1y311-3y9| [e2180|0BpI puUE “IS24IUI [BD

100" > G 110" > G 'S0° > i
"|oJ3uod Joy suonisodsipa.d

od ‘xas ‘93e ‘|9A3]| [BUONEINPS SE [|9M St ‘03 Suojaq swiall suoidadaad yanaa sya urewop anssi ydIym SuiIedIpul 3|qeLIBA B SSPN|DUI § [9POL].

'Pa.J93Uad-UBaWI-pUR.IS e $9|qRIIRA 4032IpaJd snonupuo) ,Isna3 Y3y, = | 03 ,ISNJ3 MO|, = ( WOy sd8ued  ISN) BIPS|,, PUB ,‘BWRl) 9A13ISOd U3IM SDUBUOSD

| 01 ,sweJ) 9AnESaU Yam ddueuosal Y3y, = o wody s3ued  duruosad uoluidQ,, ‘(suonenbs [ew.oy ays Joj D xipuaddy suluQ 99s) Suiwe.y 1oy 3dadJ93ul WopUE. WR-AQ B

pue ‘Suiwe.y 1oy adojs wopued 13[qns-Aq e ‘Suiwe.y 1oy 3dadus3ul Wopued 123[gns-Aq & 9pn|dul SPPOW ||y '$3999 Jo uonod paxiy (g) sauaIde0d BI9q PIZIpJepURIS PUE ‘SIsayIud.ed
Ul (3S) sJ40JJ2 pJepUEBIS UM (g) SIUDIDIYS0D ©I9G PIZIPJepURISUN e S3LI3UT "94nPad0Jd UONBWNSS SB POOYI[]I] WNWIXBW PIILIISI YIM ‘UOISSD.I3. $1D94)9-PaXIW Jeaul 210N

(922D 118'%¢ (922D 118'6¢ (922D 118'%¢ (922D 118'6¢ (922D 118'%¢ (924D 118'6¢ (s303[gng) suoneaszsqO
(#0) sexl & (00) 5559 (00) 5499 (00) 5459 (00) 5459 (00) 5499 uBISUOD
L0 (00") st 0 SaUIDDBA
- (007) sex1 0= uone.galu|
(s3eWI = Jou) anss|
uojudo x
10° (20) L0 1SN BIP3Y X 924N0S X ey
10— (50°) so- uojuildQ X 1snu] eIpaly X 924n0g
¥0 (S0") 40T uoluidQ X Isn.] eIpajy X dwe.y
¥0'- (€07) sossS 1= uoluidQ x 3IsnJ| eIpajy
00° (o) 10- 10— (z0) z0- uoluidQ X 9324n05 X dwiedq
10 (zo) 10 10 (10) 20’ uouido x 334nog
6l (107) soTE 8l (10) sl € LI (10°) s:0€” uouido x swedy
60— (10) s 80— (10) 4:60—  LO'- (10°) 4+80°= uodo
00 (z0) 00° 00-  (z0) 10- ISNJ | BIP3LY X 92JN0OS X dWeldy
¥0" (20") 90" v0° (20) 490" SN[ BIPAL X 934n0G
10 (10) 10° €0 (10) k0" SN BIPSJ X dWedy
61° (20") 40T 8l (20) 481" asna eipaly
[} (10) x10° w0 (10) 10 w0 (10) x100 0 (10) x10° 924n0g X dWe.y
(924nos ou = Jou)
[0} (10) «10° 0 (10) %10° 40} (10) 100 20 (10) «10° 934n0g
1T7- (00 s 0T- (00) sl I'= 6= (00) 4:01= 0T= (00 sl I'= 0T= (007 sl I'= 6 (00) s:01°= (8au = jou) Bwey
g @3s) g d @3s) g d (3s) 9 d @3s) g d @3s) g d @3s) g 3|qeLeA J012Ipalg
29 I2POI S I9POl ¥ [PPOW € I9POl T [PPOW | 19POW

[D13S1IBIS Ul YINJ] PAAISDJRY uo suoluidQ d1j129dg-anss| pue ‘Asn.J] elpaj, ‘©2.4n0g Se BIP3| SMIN ‘Sulwe. adudjeAinbg jo

“SIUBWIRIEIG
s1ay3 | d|qeL

13



14 Journalism & Mass Communication Quarterly 00(0)

1
L

9
L

8
L

7
L

6
L

A2 3 4
L ! ! L

Adij. predictions perceived truth in statistics (95% Cl)
0 5
! !

T T
No source Source
Source cue

1 ——— Negative frame Positive frame ]

Figure |. Marginal effects of framing on perceived truth in statistical statements when
exposed to source and not.
Note. Confidence bars illustrate 95% Cls. Cl = confidence interval.

support of the hypothesis, positively framed statistical statements were perceived as
less true than negatively framed statements (B = —.10, SE = .00, p < .001). These
results replicate findings from previous studies, indicating a negativity bias when peo-
ple evaluate the truth in statistical statements.

Turning to H2a, we expected that if people are informed that news media are the
source of a statistical statement, the positive effect of negative framing on perceived
truth will attenuate. The results (Model 2, Table 1) show a slight positive effect of
source on perceived truth (B = .01, SE = .01, p < .05), and, as expected, a positive
interaction between framing and source (B = .01, SE = .01, p < .05). The interaction
term indicates that the (positive) effect of being exposed to negative relative to posi-
tive framing differs due to the source condition, with the effects being smaller for
those who receive information that news media are the source. Pairwise comparisons
of the predicted marginal effects of being exposed to negative and positive framing
show that the negativity bias when evaluating statistics is present both among indi-
viduals not exposed (difference = —.11, SE = .00, p < .001) and among those exposed
to a source (difference = —.10, SE = .00, p < .001; for all pairwise comparisons, see
Online Appendix D). Because the interaction term was significant, the analyses sup-
port H2a, that the negativity bias in evaluating the truth in statistics can be attenuated
by informing recipients that the news media delivered the information. However,
because the difference in truth ratings was quite small (standardized = .02), the
results suggest that being informed that news media are the source has only a limited
impact on the “negativity bias” when people evaluate the truth in statistical statements.
The marginal effects of framing on perceived truth in the statements for individuals
presented and not presented with the news media source are illustrated in Figure 1.
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While the results suggest only minor moderating effects of the media source, the
effects may be larger for individuals with higher levels of media trust. To investigate
this possibility, we calculated a third model including the respondents’ self-estimated
media trust and a three-way interaction term for Framing X Source X Media Trust. We
expected that the moderating effects of being informed that news media were the
source would be weaker for individuals with lower levels of media trust than for indi-
viduals with higher levels of trust (H2b). The results (Model 3, Table 1) reveal that
media trust has a positive effect on the perceived truth in the statements when source
and framing are held constant at their base (negative frame, no source; B = .18, SE =
.02, p < .001). They also reveal a positive two-way interaction between media trust
and framing (B = .04, SE = .01, p < .01) and between media trust and source (B =
.06, SE = .02, p < .01). In contrast to our expectation, there is, however, no three-way
interaction between framing, source, and media trust (B = —.01, SE = .02, p > .05);
hence, H2b is not supported. Together with the fact that we only found a minor main
moderating effect of the source cue, these findings lead us to conclude that learning
that news media are the source makes little to reduce the tendency to trust negatively
framed statements more than positive ones in substantive terms.

Our final hypothesis (H3) stipulated that the positive effects of negative framing on
the perceived truth in statistical statements will be weaker among individuals whose
issue opinions are challenged by the negative frames. The results are presented in
Model 4, Table 1. Looking at the table, we can first see that people’s issue opinions
have a negative effect on the participants’ perceptions of the statements, where indi-
viduals whose opinions resonate with the positive framing are less likely to perceive
the statements to be true than those whose opinions resonate with the negative framing
(B =-.08, SE = .01, p < .001). Second, and more important, the results yield a posi-
tive interaction between framing and opinions (B = .30, SE = .01, p < .001). In line
with our expectations, the interaction term indicates that the more the respondents’
opinions resonate with the positive frames, the more likely they become to perceive
the positively framed statements to be true® and this interaction effect is noteworthy
larger (standardized B = .17) than the one for source.

To scrutinize the interaction further, we estimated the predicted marginal effects of
framing on perceived truth for individuals with different levels of resonance with the
negative and positive frames. The results, which are plotted in Figure 2, illustrate how
the differences in perceived truth when exposed to negative versus positive framing
shrink as individuals’ opinions become more resonant with the positive frames.

Pairwise comparisons of the predicted marginal effects of framing (see Table 2)
confirm that the differences in truth ratings between negative and positive framing are
substantively larger for individuals whose preexisting opinions resonate with the nega-
tive frames (10th percentile on opinion indices: difference = —.19, SE = .00, p <
.001), than for individuals whose opinions resonate with the positive framing (90th
percentile: difference = —.02, SE = .00, p < .001). In support of H3, this confirms that
the tendency to trust negatively framed versions of statistical statements more than
positive ones declines when the negative frame is contradictive of the recipient’s exist-
ing opinions. However, it should also be noted that, even among individuals with issue
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Figure 2. Marginal effects of framing on perceived truth in statistical statements at levels of
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Table 2. Differences in Predicted Marginal Effects of Framing on Perceived Truth in
Statistical Statements at Levels of Opinion Resonance.

Level of opinion resonance®  Comparison treatment groups  Difference SE z

|0th percentile Positive frame vs. Negative frame  —.19 .00 —47.59%
25th percentile Positive frame vs. Negative frame  —.15 .00 —48.61*+
50th percentile Positive frame vs. Negative frame  -.10 .00 —39.|7%*
75th percentile Positive frame vs. Negative frame  —.06 .00 —19.33%F*
90th percentile Positive frame vs. Negative frame  —.02 .00  —5.08%F*

*Lower percentiles on opinion resonance indicate resonance with negative framing; higher percentiles
indicate resonance with positive framing.
kD < .001.

opinions that can be considered strongly challenged by the negative framing (90th
percentile on opinion indices), those statements are rated truer than the positive ones.
This underscores that negativity bias is a powerful mechanism in explaining people’s
trust in statistical information.

Before concluding, we performed an exploratory probing of truth perceptions,
including all predictors simultaneously as well as “issue-domain” and some demo-
graphic variables for control. The results, which are presented in Table 1 (Model 6),
confirm those found when testing the hypotheses in separate models and with control
variables omitted. Interesting to note here is that while including the issue domain did
not change the main results, the issue domain was associated with the truth ratings,
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where statements on immigration were less likely, and statements about vaccines more
likely, to be perceived as true compared with climate change statements. As we dis-
cussed in the “Method and Design” section, climate change may be framed more one-
sidedly negative than vaccines. Familiarity with positive framing of vaccines in the
news could then perhaps explain the higher credibility of the vaccine statements rela-
tive to those on climate change. Although explaining these findings is beyond the
scope of this study, they could be explored in the future to find out the extent to which
framing effects may be sensitive to the topic and why.

Concluding Discussion

To conclude, this study offers the following key takeaways. First, the study confirms
earlier findings that all else being equal, negatively framed statistical statements are
perceived as truer than their positive counterparts. Second, it offers evidence that
those framing effects may be moderated by, in particular, people’s preexisting opin-
ions. Specifically, we found that the more the participants’ prior opinions resonated
with a positive framing of the statistical statements, the less effective were the nega-
tive framing in increasing perceived truth in the statements. Third, the study shows
that news media as the source only to a limited degree moderated the framing effects
and that individuals with lower levels of media trust were about equally susceptible
to this cue as those with higher levels of trust. These findings suggest that being
informed that news media are the source of a statistical statement has little substan-
tive power in reducing tendencies to trust negatively framed versions more than
positive ones.

A possible explanation for the limited effects of the media cue relates to the rela-
tively unconscious nature of framing effects. While previous research has found that
trust in news media plays a moderating role for relatively conscious media effects like
agenda-setting effects (Tsfati, 2003), such effects are weaker for less conscious effects
such as framing and priming (Miller & Krosnick, 2000; for similar discussion on the
role of trust in the context of misinformation retraction, see Stubenvoll & Matthes,
2022). Our findings that framing effects (while marginally sensitive to naming media
as a source) are not moderated by media trust align with such findings. Another aspect
to consider is that our source manipulation was relatively weak. First, we referred to
“news media” as a generic term instead of specific news outlets. Because the tradi-
tional media in Sweden are characterized by low polarization and the difference
between traditional news media and political alternative media is quite clear (Nord &
Grusell, 2021), we assume that our respondents understood the term news media as
referring to traditional news media. It should nevertheless be noted that studies of
more specific news outlets could result in more pronounced effects, as could a study
in contexts where the media system is more polarized. Second, we estimated the
effects of the media cue by comparing it with claims where the source was omitted.
This design offered an effective way to investigate the hypothesis that people use
negative framing as an indirect cue to fact credibility by associating it with a perceived
credible source (news media). However, one should bear in mind that a comparison
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with other (allegedly less) credible sources (such as politicians, Koch & Peter, 2017)
could yield larger effects than those we see here. This question lies outside the scope
of this article but may be explored in future research. Such future studies could also
include follow-up questions to respondents regarding what source they perceived to be
behind the statements, to ensure that they absorbed this information correctly.

In addition to the above, two further limitations of the study should be noted. First,
the experiment has limited external validity in the sense that news media typically
attribute statistical statements to a primary source (e.g., an expert report) and embed
the information in news stories that provide context to the same. The second limita-
tion concerns possible priming effects. To ensure the independence of the modera-
tors, we asked respondents those questions before the experiment. While measuring
the moderators a priori is vital for valid tests of their effects on the primary relation-
ship, however, this comes with the risk that the respondents are led to think about
these issues in a way that may affect their response to the experiment. This risk could
be addressed in future research by measuring the moderators in an independent,
preexperimental survey.

While the limited external validity of this experiment must be considered, it offers
initial insights into how the negativity bias in perceptions of statistical evidence can be
moderated by real-life factors. These findings can inform future research examining
how to communicate factual information to diverse publics. While the study confirmed
that negative framing was more effective in producing credibility when accounting for
the moderators, as noted in the introduction, there are situations when a negative fram-
ing can be undesirable, such as when it may lead to the avoidance of certain behavior
and political distrust (Bigman et al., 2010; Soroka & McAdams, 2015; Tafuri et al.,
2014). As the negativity bias in truth perceptions was clearly reduced among individu-
als with opinions that resonated with a positive framing, the potential losses in credi-
bility by using positive framing may be offset by the positive effects it can have on
other aspects like compliance with recommended measures (e.g., Bigman et al., 2010),
something which could make positive framing when communicating with these groups
advisable. However, when communicating information to individuals whose beliefs
are threatened by a positive framing—the ones most likely to display a “negativity
bias” when evaluating the statements’ credibility—additional strategies that could
alleviate rejection of facts if framed positively may be considered. There are different
ways in which this could be done. Research on motivated reasoning suggests that
affirming people’s values in relation to a counter-attitudinal message can reduce
message rejection and lead people to express more accurate factual beliefs (Garrett &
Weeks, 2013; Lewandowsky et al., 2012). Statistical information could thus be embed-
ded in a message that confirms a group’s values and/or commends the recipients for
considering alternative perspectives. For example, when health authorities are to
inform about the effectiveness of a vaccine to vaccine skeptics, those most at risk of
questioning the truth of vaccine information formulated in terms of its effectiveness
(relative to its ineffectiveness), they should make sure to respond to their concerns and
confirm the legitimacy of the same. They may also consider formulating the message
so that the recipients can distance themselves from a self-focused perspective
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(Lewandowsky et al., 2012), for example, by presenting what effects the vaccine can
have on global health rather than on the individual.

In conclusion, the present study offers insights into the processes underlying skepti-
cism toward statistical evidence and the power and limitations of equivalence framing
in these processes. While the findings suggest that the effects of a negative framing
were considerably weaker among individuals whose prior views were challenged by
these frames, it should be reiterated that the negativity bias was never fully eradicated
even among these individuals. Hence, while the study provides ground for future
research on the possibilities of tailoring factual messages to groups with different
viewpoints, it also serves as a reminder that negativity is a crucial mechanism for
explaining perceived truth in facts. More research on how this type of bias can be
reduced is therefore imperative. For example, studies of the effects of communicating
information through various sources (beyond news media) can be of great value, as
can studies of how people with different beliefs can be approached to become less
reluctant to accept information that is presented in a positive way.
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Notes

1. Similar results have been found in research on the correction of misperceptions (Nyhan &
Reifler, 2010; Vraga & Bode, 2017).

2. Because our data have a multilevel structure, the utility of power calculations was limited.
For example, corrections for hierarchical structure can give widely different estimates and
the fact that there are so many factors involved in multilevel analyses, scholars have argued,
makes it almost impossible to determine meaningful rules of thumb for the required sample
size (Field & Wright, 2011).

3. The order was randomized in two steps: first, between three blocks (one for each issue
domain) and, second, between items within the respective block.

4. Items tapping into issue attitudes resembled items from representative opinion sur-
veys conducted by the SOM Institute at the University of Gothenburg, Sweden. Items
addressing issue beliefs were formulated specifically for this study to fit the selected
issue domains.

5. The items included in the respective opinion index were the following. Climate index:
“Carbon dioxide taxes on fuel should be raised” (reversed), “We should invest more in an
environmentally friendly society” (reversed), “The global temperature is rising” (reversed),
and “Human activity is an important contributing factor to global warming” (reversed;
Cronbach’s o = .77, M = .29, SD = .22). Vaccine index: “Make the Swedish vaccination
program for children compulsory,” “Invest more resources in research to develop new
vaccines,” “Vaccines often have side-effects that are worse than the effects of the actual
disease” (reversed), and “By immunization, vaccines help protect societies from viral epi-
demics” (Cronbach’s a = .58, M = .80, SD = .17). Immigration index: “We should take in
fewer refugees in Sweden” (reversed), “Immigration policies should help immigrants pre-
serve their national culture and tradition,” ““A majority of crimes in Sweden are conducted
by individuals with an immigrant background” (reversed), and “Most immigrants who
come to Sweden are motivated to become a part of and contribute to society” (Cronbach’s
o=.82,M=47,58D = 27).

6. The results remain when the source factor is included in the model (Model 5, Table 1).
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