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A B S T R A C T   

Although the COVID-19 pandemic was accompanied by an infodemic about the origin of the virus and effec
tiveness of vaccines, little is known about the causal effect of this disinformation on the economy. This article fills 
in this void by examining the effects of disinformation about COVID-19 vaccines on consumer confidence by 
means of an original survey experiment in Dutch speaking communities of Belgium. Our findings show that the 
information set that impacts consumer confidence is much broader than previously assumed. We show that 
disinformation changes the perception of the effectiveness of vaccines which in turn indirectly impacts the future 
economic outlook, measured by the metric consumer confidence. Moreover, we find that the above effects are 
larger for respondents exposed to disinformation that is framed as containing ‘scientific evidence’ compared to 
‘conspiracy frames’.   

1. Introduction 

The COVID-19 pandemic has revived scholarly interest in factors 
affecting consumer sentiments by providing an unprecedented oppor
tunity to examine the relevance of both macro and micro determinants. 
The pandemic allowed to study the effect of information on consumer 
sentiments in a new environment, while at the same time identifying 
health anxiety as an important, but previously overlooked factor 
affecting consumer economic outlook. This paper contributes to this 
rapidly growing literature by examining how consumers reacted to 
disinformation about the effectiveness of anti-COVID-19 vaccines in the 
midst of the lockdown in Belgium. Unlike the Great Recession or other 
economic downturns, the COVID-19 pandemic was accompanied by an 
infodemic that first spread confusion about the origins and conta
giousness of the virus and later questioned the effectiveness and safeness 
of vaccines. Surprisingly however, very little is known about the impact 
of this infodemic on consumer sentiments. Our study fills in this void by 
conducting an original online survey-embedded experiment involving a 
sample of Belgian consumers who were randomly exposed to a scien
tifically accurate assessment of vaccine effectiveness and two different 
treatments containing false information about the effectiveness of anti- 

COVID vaccines. The first treatment uses a scientific frame that mimics 
an academic jargon to question the effectiveness of the vaccine, whereas 
the second is framed in terms of a conspiracy theory, portraying vaccines 
as the means to covertly extend state control over the population. We 
find that both of these frames negatively affect respondents’ confidence 
in the effectiveness of the vaccine which subsequently negatively im
pacts their economic outlook. 

Our study is the first of its kind to bridge public health studies that 
focus on the impact of disinformation on vaccine acceptance, with the 
economics literature focusing on the determinants of consumer expec
tations. In doing so, we generate important policy implications by 
showing that during times of crises (characterized by increased con
sumer uncertainty), disinformation can create an additional impediment 
towards economic recovery. Our analysis shows that the information set 
relevant for economic expectations encompasses factors outside the 
economic domain. By increasing uncertainty and anxiety related to 
public and personal health, disinformation un-anchors economic ex
pectations from the traditional macroeconomic indicators that can be 
targeted by government policies and/or central bank communication, 
which subsequently weakens the effectiveness of targeted interventions. 

Our second contribution consists in comparing how framing changes 
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the effectiveness of disinformation on vaccine hesitancy. The infodemic 
about COVID-19 flooded the information environment with both con
spiracy theories about the man-made origin of the virus and false 
statements full of references to “scientific” evidence. Although our study 
falls short of providing causal mechanisms that discuss the cognitive 
processes triggered by these two manipulations the contribution is 
important. To the best of our knowledge, there’s only one other study 
that measures the effect of framing (Loomba, de Figueiredo, Piatek, de 
Graaf, & Larson, 2021), showing that disinformation that mimics sci
entific objectivity has a greater negative impact on vaccine hesitancy 
than other frames. 

Throughout this study we will refer to information that distorts sci
entific knowledge about the vaccine as “disinformation.” The political 
communication literature differentiates between “fake news”, “misin
formation” and “disinformation”, with the latter having a deliberate 
deception component with the intent to harm (Lazer, Baum, & Benkler, 
2018). We use the term “disinformation” throughout the paper to cap
ture the fact that the infodemic surrounding the pandemic had a malign 
intent. 

The article is organized as follows: we begin by reviewing the liter
ature on the effect of the pandemic on consumer confidence and the 
literature on disinformation (including a focus on the recent use of 
disinformation during the COVID-19 pandemic) in Section 2, followed 
by developing hypotheses about the effects of disinformation about 
vaccine effectiveness on consumer confidence in Section 3. We present 
our methodology and data collection in Section 4. Section 5 provides an 
overview of our main findings, followed by a discussion of the impli
cations of our study in Section 6. Section 7 concludes and provides di
rection for follow-up research. 

2. What influences consumer confidence? 

Consumer confidence is an important measure of the health of the 
economy because it captures individual prospective and retrospective 
evaluations of the state of the national economy and one’s personal 
financial situation (Katona;, 1951, 1975). The literature on consumer 
confidence generally reveals that it is strongly correlated with the evo
lution of GDP by acting as a driver of consumer spending (Ludvigson, 
2004; Perić & Sorić, 2017) and with other economic and financial var
iables (Nowzohour & Stracca, 2017).1 A decrease in consumer confi
dence can exert a substantial negative effect on the economy because it 
functions as an intervening variable between numerous pieces of in
formation and the final expenditure decision (Katona, 1951, 1975). It 
therefore conveys information about future economic behavior 
(Vuchelen, 2004). A decline in consumer confidence might subsequently 
lead to a decrease in consumption and the associated increase in savings 
(Hetsroni, Sheaffer, Ben Zion, & Rosenboim, 2014).2 

The pre-pandemic literature has focused on how economic news 
affects consumer confidence (Vliegenthart, Damstra, Boukes, & Jonk
man, 2021). Both observational (Blood & Phillips, 1995; Casey & Owen, 
2013; Doms & Morin, 2004; Hollanders & Vliegenthart, 2011) and 
experimental studies (Damstra, 2019; Vliegenthart et al., 2021) find that 

negative news about economic downturns undermine consumer confi
dence and that a negative tone has a greater impact on consumer con
fidence than positive reporting (Soroka, 2006). The literature explains 
this negativity bias either by priming theory (Vliegenthart et al., 2021) 
or by attention bias, which emerges due to the fact that individuals are 
generally risk-averse and as such read news about economic downturns 
with greater interest than news about economic growth. This subse
quently increases the negative impact of bad news (Damstra, 2019). 

The COVID-19 pandemic reinvigorated scholarly interest in the 
factors affecting consumer sentiments by providing an opportunity to 
examine the link between public and personal health concerns and 
economic expectations (see Table A1 in online annex for summary). 
Methodological approaches used to study this issue have encompassed 
big data analysis of Google search trends and Twitter feeds, survey- 
based observational studies, and survey-embedded experiments. The 
studies based on big data (van der Wielen & Barrios, 2021) compared 
Google search trends across the European Union countries and found 
that the growth of COVID-19 cases and COVID-19 related deaths 
contributed to the anxiety about the economy and jobs, while content 
analysis of Twitter feeds related to the post-lockdown plans exhibited 
cross-cultural differences in the preferred types of activities with 
individual-centric activities more frequently mentioned by users from 
individualistic cultures and collective activities by those from 
community-centric cultures (Pantano, Priporas, Devereux, & Pizzi, 
2021). Observational studies based on time series analysis of data from 
U.S. consumers show that the pandemic contributed to the surge in 
uncertainty about short-term inflation and greater polarization of con
sumer expectations between those who perceive pandemics as defla
tionary and those perceiving it as inflationary without at the same time 
affecting the expected level of inflation (Apergis & Apergis, 2021; 
Detmers, Ho, & Karagedikli, 2022). 

Others point to the differences in correlation pattern between 
COVID-19 cases and death vis-a-vis the consumer confidence index and 
producers’ economic expectations with the former being more pessi
mistic about the economy than the latter, particularly in Europe as 
compared to the United States or China (Teresiene et al., 2021). Others 
still note that the correlation between consumer sentiments and con
sumer spending was weaker than before the pandemic (Abosedra, Lao
podis, & Fakih, 2021). 

Two experimental studies conducted respectively by Binder (2020) 
and Fetzer et al. (2020) in the United States during the first months of 
the pandemic are particularly relevant to our analysis because they focus 
on how consumers react to the information about the severity of the 
pandemic and the risk of contagion. Binder (2020), using a sample of 
Mechanical Turk workers, tested how the exposure to the WHO decla
ration of COVID-19 as a global pandemic affected both the economic 
outlook and COVID-19 related anxiety and found that the treatment 
triggered higher health anxiety among participants who do not follow 
the news frequently, albeit she found no effects of this treatment on the 
expectations for the economy. Fetzer et al. (2020) test how U.S. con
sumers respond to the choice of frame about the mortality rates by 
exposure to different frames about mortality rates of the virus: “5 times 
lower than for SARS” vs. “20 time higher than for the flu” and find that 
high mortality frames increased anxiety about both the aggregate and 
personal economic situations. They also show that consumer sentiments 
are correlated with different mental models about the vector of conta
gion. Those consumers who understand the exponential nature of virus 
diffusion adjusted their economic expectations downward by a greater 
amount than those who assumed a linear trajectory for the spread of the 
virus. 

Our study extends the above literature by shifting the attention from 
the effects of accurate information to those of disinformation that 
deliberately distorts the facts with an intent to harm. Our analysis tests 
whether and how consumers react to disinformation that was presented 
using a frame that mimics an academic journal vis-a-vis a more politi
cized frame of conspiracy theory that has been used by populist parties. 

1 Most of the correlations are contemporaneous or forward-looking. Other 
studies even go further. Scholdra et al. (2022) for example study how the 
evolution of consumer confidence impacts consumer’s grocery shopping 
behavior (both in terms of purchase volume as the shopping basket 
composition).  

2 The variables consumption and financial saving are the most frequent 
studied. Other original research however demonstrates that consumer confi
dence can have a broader impact on economic behavior. Dhar and Weinberg 
(2016) for example show that a depressed consumer sentiment is countercy
clical to movie attendance. Hampson et al. (2018) find that decreased perceived 
financial well-being leads consumers to prefer domestic products compared to 
foreign products. 
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To the best of our knowledge this is the first study to examine the link 
between disinformation and consumer sentiments. Our analysis is based 
on a Belgian sample that allows us to evaluate generalizability of studies 
conducted in the United States. Unlike the previous two experiments 
that were conducted during the first months of the pandemic, our study 
took place almost a year after the first cases were reported in China, 
resulting in the loss of thousands of lives. 

3. Disinformation and Consumer Confidence: A Conceptual 
Model 

The importance of information for determining consumer sentiment 
has received attention from two strands of the literature: the media ef
fect theory that focused on the link between the content of economic 
news and economic confidence (Blood & Phillips, 1995; Damstra, 2019; 
Doms & Morin, 2004; Hollanders & Vliegenthart, 2011; Vliegenthart 
et al., 2021) and the more recent literature on the inflation expectation 
that examined how consumers respond to different frames used in offi
cial communication about changes in interest rates (Coibion, Gor
odnichenko, & Weber, 2022), economic news (Buckman, Shapiro, 
Sudhof, & Wilson, 2020; Deitrich et al., 2022) or perceptions of other 
consumers (Bui, Hayo, Nghiem, & Dräger, 2021). Both of these camps 
implicitly assume that there are no challenges to the accuracy of infor
mation received by consumers. However, the current information 
landscape is loaded with fake news, misinformation, and disinformation 
which requires paying more close attention to the ways inaccurate in
formation may affect consumer confidence. As noted by the World 
Health Organization’s official during the early phase of the pandemic it 
was going to “be accompanied by a kind of tsunami of information, but 
also within this information you always have misinformation, rumors” 
(Zarocostas, 2020) because an incomplete information environment is 
particularly conducive to the proliferation of rumors that seek to 
compensate for the shortage of factual information (Larson, 2020). 

The misinformation “tsunami” about COVID-19 has received exten
sive attention by the rapidly sprawling literature in communication, 
health sciences, and psychology that focused on (1) which cognitive 
processes may increase individual susceptibility to false information 
(Bastick, 2021; Greifeneder, Jaffe, Newman, & Schwarz, 2020; Penny
cook & Rand, 2019, 2021; Pennycook, Cannon, & Rand, 2018; Vegetti & 
Mancosu, 2020), (2) how the social media ecosystem can facilitate the 
spread of misleading content (Bridgman et al., 2020; Caldarelli, De 
Nicola, Petrocchi, Pratelli, & Saracco, 2021; Papakyriakopoulos et al., 
2021; Yang et al., 2021) and (3) how disinformation impacts individual 
compliance with government COVID-19 guidelines and willingness to 
get vaccinated (Dib, Maraud, Chauvin, & Launay, 2021; Kreps & Kriner, 
2020; Loomba et al., 2021; Roozenbeek et al., 2020; Wilson & Wiy
songe, 2021). A comprehensive discussion of this vast literature has 
been provided elsewhere (see Melchior, et al., 2021; Rocha et al., 2021). 
We single out studies that are most relevant to ours. 

The content analysis of social media posts related to COVID-19 
conducted by Zeng and Schafer (2021) uncovered two most prominent 
frames: 1) the conspiracy theory claiming that the pandemic was a 
man-made phenomenon to tighten control over the population; 2) the 
scientific expertise frame that portraits the pandemic as a hoax and/or 
questions the effectiveness of vaccines. Given that both types of narra
tives were prevalent on social media, our experiment allows comparing 
the effect of each of these frames on consumer confidence by exposing a 
subset of participants to the treatment that incorporates the conspiracy 
theory frame and the other that evokes scientific expertise. A priori, 
however, it is not possible to predict which of these two frames will have 
a greater effect on the perceptions of the vaccine effectiveness as the vast 
literature on this topic (reviewed by Aw et al., 2021) is inconclusive. The 
two most relevant experimental studies are by Loomba et al. (2021) 
conducted during the early phase of the COVID-19 and by Jolley and 
Douglas (2014) conducted well before the outbreak of the pandemic. 
Both studies seek to test for the causal effect of disinformation about 

vaccine effects on the willingness to vaccinate by exposing respondents 
to scientific statements in Loomba et al. (2021) and conspiracy theories 
in Jolley and Douglas (2014). Loomba et al. (2021) find that misinfor
mation references to “scientists” had a greater negative impact on the 
willingness to vaccinate than other wordings, whereas Jolley and 
Douglas (2014) show that conspiracy theories had a negative impact on 
the intent to vaccinate, compared to the statement that refutes 
anti-vaccine conspiracies. Neither of these two studies, however, dis
cusses the respective causal mechanisms that could lead to the differ
ences in the effect size of these two frames. 

Other relevant studies are Pomerance, Light, and Williams (2020) 
and Cavazos (2019), focusing on the effect of misinformation on un
certainty3 and its subsequent effect on consumer behavior. Pomerance 
et al. (2020) find that the exposure to misinformation regarding 
COVID-19 increases uncertainty, which subsequently leads to: (1) 
resource conservation and (2) compensatory consumption, where the 
effect of uncertainty on spending intentions varies with income.4 Cav
azos examines the economic costs stemming from disinformation.5 Our 
experimental design capitalizes on the above findings, as well as on the 
growing consensus in the consumer behavior literature that the 
pandemic increased uncertainty about macroeconomic trends (Apergis 
& Apergis, 2021; Detmers et al., 2022; Dietrich, Kuester, Müller, & 
Schoenle, 2022). Disinformation about the effectiveness of 
anti-COVID-19 vaccines is hence particularly relevant in this context. If 
the vaccine is not working properly, the virus prevents people from 
going to work and depresses consumer-spending intentions. This in turn 
has an effect on uncertainty surrounding future income and the degree 
of unemployment, which have been proven to be key determinants of 
consumer confidence (Vuchelen, 2004). 

This causal mechanism is presented in Fig. 1. The effectiveness of 
informational manipulation depends on the individual cognitive ability 
and willingness to question the credibility of disinformation. Individuals 
who accept disinformation as factually correct change their perception 
of vaccine effectiveness, become more pessimistic about the future, and 
subsequently adjust downward their economic outlook; whereas the 
economic outlook remains unchanged if an individual does not find the 
disinformation credible. This gives rise to the following hypothesis: 

H1: Disinformation questioning vaccine effectiveness will negatively 
affect the individual perception of the effectiveness of the vaccine 
(cognitive filtering phase). 

As we will discuss further in Section 4.4, the economic outlook in 
Fig. 1 encompasses both assessments of one’s personal (the so-called 
egotropic evaluation) as well as the aggregate macroeconomic situa
tion (i.e. the sociotropic evaluation). Although there is a convention in 
the consumer confidence literature to treat the social and personal 
component as complementary and linear additive, there is a growing 
empirical evidence that the relation between them is more nuanced. 
When it comes to the link between consumer confidence and con
sumption, confidence about personal finances serves as a mitigating 

3 Based on answering two questions: (1) “How worried are you about the 
coronavirus” and (2) “How afraid are you that you or someone close to you will 
get infected with the coronavirus”.  

4 Pomerance et al. (2020) did not expose participants to disinformation but 
showed them an infographic with the title ‘Fake news: more common than 
ever’. Participants then indicated how uncertain the infographic made them 
feel about information stemming from 6 news sources. Our study measures the 
effect of ‘actual’ articles containing disinformation. Moreover, we rely on the 
variable ‘Consumer confidence’ to measure increased uncertainty stemming 
from disinformation (whereas Pomerance looks at the impact of fake news on 
saving and spending behavior). Our approach is hence original.  

5 Cavazos (2019) estimates the economic damage stemming from ‘fake news’ 
globally amounting to $78 billion. He focuses on the impact of ‘fake news’ on 
stock markets, the loss of faith in democratic institutions which in some cases 
even leads to violence, reputational costs on big brands and the resources spent 
to tackle the problem. 
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factor connecting confidence about aggregate economic situation with 
consumption. The more empowered consumers feel about their personal 
financial situation, the stronger the link between confidence in the 
aggregate economy and their consumption (Hampson, Gong, & Xie, 
2021). In addition, when it comes to coping with price shocks that in
crease the relative price of foreign to domestic brands, consumer con
fidence in the national economy conditions the ways in which they deal 
with deteriorating personal financial situations (Hapmson et al., 2018). 
Consumers (and their degree of consumption) respond differently to the 
changes of the macroeconomic vis-a-vis their personal situation 
(Scholdra, Wichmann, Eisenbeiss, & Reinartz, 2022). 

In the light of these studies, we separately examine the effect of 
disinformation on egotropic vs. sociotropic confidence. Consumer ex
pectations depend on prior experiences and the amount of information. 
The media dependency theory shows that the effects of economic news 
are greater when the audience lacks first-hand experience with the issue 
which increases individual dependency on the media as the source of 
information (Vliegenthart et al., 2019, Jonkman, Boukes, & Vliegen
thart, 2020) which leads to an uneven effect of economic news on the 
‘sociotropic’ and ‘egotropic’ evaluation of the economy (Jonkman et al., 
2020; Scholdra et al., 2022; Svensson, Albaek, van Dalen, & de Vreese, 
2017). Economic news is more likely to influence sociotropic evalua
tions because individuals can evaluate the evolution of the personal 
situation, better than the state of the economy in the country (Boom
gaarden, van Spanje, Vliegenthart, & de Vreese, 2011; Damstra, 2019). 

Following the above literature we expect sociotropic confidence to 
be more sensitive to disinformation about vaccines because consumers 
are better informed about their own financial situation and own health 
risks than about herd immunity and the aggregate economy. They 
should be able to better anticipate future personal financial situations 
compared to the expectations about the aggregate economy. As such, we 
expect that sociotropic expectations will be more sensitive to 
disinformation: 

H2: Disinformation about the effectiveness of the vaccine will un
dermine consumer confidence, and its effect will be greater for socio
tropic than for egotropic measures of consumer confidence (formation of 
expectations phase). 

4. Methodology 

4.1. Interventions 

We conducted a survey experiment in Dutch speaking communities 
of Belgium in December 2020 well before the approval and distribution 
of vaccines.6 Respondents were randomly assigned to two treatments 
and a control group. All participants were asked to read a short article 
about anti-COVID-19 vaccines without any attribution to the source (see 
Online Appendix B for the texts). The control article (treatment A) comes 
from De Tijd, a respected Belgian journal. It discusses the effectiveness of 
the vaccine and provides a timeline for its distribution in Belgium. 

To find articles with disinformation about COVID-19, we first used 
the European External Action Services disinformation dashboard (www. 
euvsdisinfo.eu), which contains an extensive database of fake news and 
corresponding counter messages. We obtained 98 articles (all in English) 
pertaining to COVID-19 that targeted the EU audience at large. We then 
selected those articles with the conspiracy frame that was widely 
disseminated in online sources. It states that the vaccines contain nano- 
chips and are used by a so-called ‘deep state’ to create a new world 
order. The article was translated into Dutch by three different native 
speakers to ensure that the content is accurately conveyed. 

For the scientific frame we selected a Dutch-written article that was 
circulated shortly before we launched our survey locally in Belgium. The 
article was distributed in Leuven (a large city in Belgium) by ‘antivaxers’ 
(De Prikkrant, 2020) and questions the effectiveness of the vaccines, 
warning that the vaccine might even aggravate the health crisis. The 
article and its content was afterwards explicitly labeled as disinforma
tion7 by experts in the field. The article contains a mix of facts and 
erroneous statements, including references to ‘scientists’. The wording 
of each of the treatments is provided in Appendix B. 

4.2. Experiment design 

We used Qualtrics software and embedded our experiment into an 
online survey. After asking respondents several background questions, 
they were asked to read one of the three articles. The software monitored 
the time respondents dedicated to reading the article to ensure that the 
treatment was administered properly. After completing the article the 
question about the effectiveness of the vaccine was presented: “Do you 

Fig. 1. The effect of disinformation on the perception of vaccine effectiveness and economic outlook. 
Source: created by the authors. 

6 The study was approved by the Ethics Committee of the VUB, ECHW_268. .  
7 We also label this article as disinformation, following the specific intent of 

the authors to sow confusion and to deceive their target audience. 
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think that vaccines will protect us?”, followed by four questions related 
to the expectations about the economic situation in Belgium and re
spondents’ personal financial situation. For ethical reasons, respondents 
received a notification at the end of the survey, stating that they were 
potentially exposed to ‘fake news’. They were also allowed to opt out of 
the survey at any time or skip questions. 

4.3. Sample 

Our target population consists of Dutch speaking Belgian residents. 
We used snowball sampling and disseminated the survey via email, 
Facebook, and other social media platforms. In total, 927 participants 
started the survey, 9 of them refused to sign the ’consent to participation 
form’ and 102 did not complete the entire survey and were subsequently 
dropped from the sample. In addition, to ensure that respondents were 
actually exposed to the manipulation we measured the time they took to 
read the article,8 which allows us to evaluate how carefully the re
spondents read the article. We remove observations for which this 
reading time was unrealistically short,9 indicating that the respondents 
had not or only partially read the article. This resulted in a final sample 
of 705 observations. 

There were no significant differences between the three groups ac
cording to gender, age, income and level of education.10 Overall, our 
respondents are relatively well educated11 (secondary degree at most: 
26.67%, undergraduate: 35.18% and graduate degree: 38.16%). The 
Belgian Dutch speaking community is however generally well educated: 
about 50% of the population holds an undergraduate or higher degree. 
Details regarding the composition of our sample can be found in 
Table A2 of Online appendix C. 

4.4. Dependent Variables 

Consumer confidence is our ultimate variable of interest to measure 
the effect of increased uncertainty about the effectiveness of the vaccine 
on the respondents’ expectations regarding the economy. Our oper
ationalization of this construct mimics the approach used by the Na
tional Bank of Belgium12 (see Online Appendix D for more details) that 
uses four questions13: (1) What are your perspectives regarding the 
economic situation in Belgium for the coming 12 months, (2) what are 
your perspectives regarding the degree of unemployment in Belgium for 
the coming 12 months, (3) what are your perspectives regarding the 
financial situation of households for the coming 12 months and (4) what 
are your perspectives regarding households saving potential for the 
coming 12 months. Questions 1 and 2 refer to the evolution of the na
tional economy (the before-mentioned ‘sociotropic’ evaluation of the 
economy), whereas question 3 and 4 refer to the evolution of the per
sonal financial situation (i.e. the ‘egotropic’ evaluation). 

Our approach is slightly different from other studies. Whereas the 
composite measure ‘consumer confidence’ is normally obtained by 
calculating the arithmetic mean of the seasonally adjusted average 

group responses to the four questions, we use the four above-mentioned 
questions as separate dependent variables. The reason is as follows: 
weighted averages are normally calculated for each question, resulting 
in an assessment of the economy on a group level. To obtain a suffi
ciently large dataset, most of the studies are therefore collecting a time 
series dataset. Our dataset, on the contrary, was collected during a single 
month, resulting in a cross-sectional dataset. We hence would only be 
able to calculate the consumer confidence of the three groups (i.e. the 
control group and the two groups exposed to disinformation), as we also 
do in Section 6.1. In order to increase our sample size, we were therefore 
obliged to use each individual’s assessment of the four separate ques
tions. This conceptual approach has its benefits. Rather than considering 
consumer confidence as a unidimensional construct, we contribute to 
recent literature (Hampson et al., 2021; Scholdra et al., 2022) that 
strives to study consumer confidence in a more granular way. The in
ternal consistency between the four questions in our sample is low 
(Cronbach’s α=0.6315) which suggests that the perceptions (corre
sponding with the four separate questions) are influenced by different 
factors, hence supporting the use of the four separate questions.14 

Trust in the vaccine is our second variable of interest. As explained 
before, the assessment of the effectiveness of the vaccine might mediate 
the indirect relationship between being exposed to disinformation and a 
more depressed consumer confidence. Vaccine effectiveness is measured 
by means of the following question: “Do you think the vaccine will 
protect us?” with the answers measured using a seven-point Likert scale 
(from 1 “very unlikely” to 7 “very likely”). 

4.5. Control Variables 

Credibility of the article. In order to test whether the respondents 
recognized the deception (see Fig. 1), we asked to assess the credibility 
of the article at the end of the questionnaire, using a seven-point Likert 
scale (1 “Completely uncredible” to 7 “Completely credible”). Evalu
ating the extent to which individuals can discern the difference between 
true and false contents is in line with Pennycook and Rand (2019), Bado 
et al. (2020) and Zimmermann and Kohring (2020). 

Concerns about the virus. Before exposing the respondents to the 
treatment articles, we measured the extent to which they were con
cerned about the virus by asking them the question: “how worried are 
you about the virus” (Pennycook, 2020) using a seven-point Likert scale 
(1 “not at all worried” to 7 “extremely worried”). In addition, we 
included a question to test the respondents’ objective knowledge 
regarding the epidemiological situation in the country: “What is the 
current number of daily deaths due to COVID-19 in Belgium?” This 
question was transformed into a dummy variable, with people 
answering “over 500 deaths” being labeled as having a lack of objective 
knowledge because this number overstated by 10 times the official 
statistics. 

Trust in media, government and science. As recently demonstrated by 
Zimmermann and Kohring (2020) and Pomerance (2020), trust in media 
and politics could explain the belief in disinformation. Similarly, Roo
zenbeek et al. (2020) find that a higher trust in scientists is associated 
with a lower susceptibility to disinformation about COVID-19. We 
measure the trust in media, the government, and science, respectively, 
using seven-point Likert scales (1 “I do not trust them at all” to 7 “I 
completely trust them”). 

8 As stated by Bado et al. (2020), more time for ‘deliberation’ improves the 
extent to which respondents can discern the difference between true and false 
news.  

9 Respondents who spent less than 10 seconds reading the article were 
dropped.  
10 Using Kruskal-Wallis tests, we find no significant differences between our 

three groups according to age: χ2 (2, 705) = 0.768, p=0.7128; gender: χ2 (2, 
705) = 0.370, p=0.8312; level of education: χ2 (2, 705) = 2.121, p=0.3463 and 
income: χ2 (2, 705) = 0.660, p= 0.7189. 
11 A large number of observations stemming from ‘lower’ educated re

spondents was removed when controlling for reading time.  
12 The methodology for measuring consumer confidence in the European 

Union has been harmonized by the European Commission.  
13 Until 2001, consumer confidence was measured based upon 5 questions. 

This composition was changed by the European Commission. 

14 Moreover, the correlation matrix (see appendices, Table A3) shows that the 
correlation between the four questions used to calculate the metric ‘consumer 
confidence’ is low. 
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We use socio-demographic control variables that have been vali
dated in previous studies focusing on consumer confidence (e.g. the 
official questionnaire used by the European Commission; Pomerance, 
2020) and studies analyzing the effects and credibility of disinformation 
(Bail et al., 2019; Loomba et al., 2021; Roozenbeek et al., 2020; Zim
merman & Kohring, 2020). These include 1) gender; 2) a categorical age 
variable; 3) a dummy variable assessing the respondent’s level of edu
cation (with a value of ‘one’ representing respondents that enjoyed 
higher education, i.e. a Bachelor degree or higher); 4) the income group 
in which the respondent is located; 5) the extent to which the respondent 
has suffered a loss of income as a result of the COVID-19 crisis (Pom
erance, 2020); and 6) the household composition (number of household 
members and number of these members at work). 

5. Results 

5.1. Descriptive analysis 

We visualized the different answers across groups for the questions 
“credibility of the article”, “will the vaccine protect us” and the four 
questions on consumer confidence in Figure A2 in Appendix C. We begin 
by examining how the respondents assessed the article across the three 
groups, i.e. the variable “Credibility of the article”. More than half of the 
respondents in the control group assessed the article as “rather credible” 
or “credible”. The numbers are substantially lower for the conspiracy 
frame, only 20 percent of the respondents exposed to the conspiracy 
frame perceived the article as “credible”. Remarkably, 20.9% of the 
respondents had difficulties in assessing the article as “incredible”, 
despite the “obvious” presence of erroneous statements. The re
spondents in the group presented with the scientific frame had diffi
culties with determining the credibility of the article: about one third of 
the sample believed the article, another one third selected “neither 
uncredible, nor credible,” and the other one-third selected “rather 
credible” or “credible.” Using a Kruskal-Wallis test followed by Dunn’s 
pairwise comparison, we find these differences between the perceived 
credibility of the article to be significant.15 

We subsequently analyze how the different groups perceived the 
vaccine effectiveness. The number of respondents assessing the vaccine 
effectiveness as ‘likely or very likely’ is slightly lower in the group 
exposed to the conspiracy frame (60.8 %) compared to the control group 
(62.8%), but substantially lower in the group exposed to the scientific 
frame (50%). A Kruskal-Wallis test followed by Dunn’s pairwise com
parison again shows that the differences in terms of perceived vaccine 
efficacy between the three groups are significant.16 Finally, we compare 
cross-group differences in consumer confidence, using the official 
methodology used to calculate the metric ‘consumer-confidence’ (dis
cussed in Online Appendix D). The values for the aggregate measure of 
consumer confidence are reported in Table 1. Column 5 indicates that 
respondents exposed to the treatment based on the conspiracy frame are 

only slightly more pessimistic (-5.95%)17 than the respondents in the 
control group. However, the consumer confidence indicator is 21.34% 
lower for the group exposed to the treatment based on the scientific 
frame compared to the control group, indicating that the group exposed 
to the scientific frame is substantially more pessimistic regarding the 
future evolution of the economy.18 As column 4 reveals, especially the 
prospects regarding the households’ financial situation (i.e. the ego
tropic evaluation) seem to be substantially more pessimistic (-43%)19 for 
those exposed to the scientific frame. 

More descriptive statistics (Mean and Standard Deviation of all 
variables), cross-group comparison of means,20 and a correlation matrix 
are presented in appendix C. The correlation matrix in Table A3 of the 
online Annex C indicates that the variable ‘credibility of the article’ is 
significantly negatively correlated with the variable ‘will the vaccine 
protect us’. Moreover, there is a significant negative relation between 
the dummy variable ‘scientific frame’ and the perceived effectiveness of 
the vaccine. However, the relationship between the variable ‘conspiracy 
frame’ and the variable ‘will the vaccine protect us’ is, remarkably, not 
significant. Furthermore, there appears to be a significant negative 
relation between the variable ‘will the vaccine protect us’ and the four 
underlying variables of consumer confidence. 

5.2. Regression analysis 

We start by examining the impact of how disinformation is framed on 
the perception of vaccine effectiveness (H1). Since our dependent vari
ables are measured on ordered scales we use ordered logistic re
gressions.21 Table 2 reports odd ratios from the logistic regression with 
‘do you think the vaccine will protect us’ as the dependent variable.22 

Odds ratios (OR) indicate the change in the probability of observing 
outcome j, relative to outcome j-1, with respect to one unit change in the 
explanatory variable. OR between 0 and 1 indicate that the relative 
probability declines, and OR greater than one, that the probability 

Table 1 
Aggregated Differences Across Groups in Consumer Confidence.   

Economic situation 
Belgium (1) 

Unemployment in Belgium 
(2) 

Financial situation 
households(3) 

Saving potential 
households(4) 

Indicator Consumer 
Confidence(5) 

Control Group (N=

229) 
-14.19 39.51 -7.86 42.58 15.01 

Conspiracy Frame 
(N=240) 

-17.91 41.88 -7.92 40.42 14.12 

Scientific Frame 
(N=236) 

-19.29 44.49 -11.24 33.27 11.81 

Note: Columns 1–4 contain the average group responses to the four standard questions (by using the formula in Online Appendix D) used to calculate the variable 
‘consumer confidence’, which can be found in column 5 (obtained by taking the arithmetic mean of column 1–4). Source: own calculations based on survey results. 

15 χ2 (2, 705) = 274.468, p=0.0001.  
16 χ2 (2, 705) = 10.557, p=0.0034. 

17 computed as [100 x (14.12-15.011)/15.011)]  
18 (100 x [(11.807-15.011)/15.011])  
19 100 x [-7.885+11.235)/(-7.855))  
20 Figure A1 in the online Annex C compares the mean values of the individual 

components of the consumer confidence across the treated and control groups. 
The respondents who were exposed to the scientific frame on average have 
more negative economic outlook than those who were exposed to the con
spiracy frame and the control group. These differences are not statistically 
significant because the 95 percent confidence intervals overlap. Thus, without 
controlling for other variables, the link between the economic outlook and the 
framing of disinformation cannot be established. Therefore, we carry out the 
regression analysis in the following section.  
21 The conditions for this estimation method are fulfilled, following testing for 

‘the proportionality of odds assumption’ (Williams, 2016).  
22 Online Appendix E contains two alternative estimations. We first estimated 

the model by means of OLS, to give a preliminary (and more comprehensible) 
interpretation of the results (Table A4). Moreover, we also estimated the or
dered logistic regression model, presenting the estimation results by means of 
coefficients (Table A6). 
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increases. 
The results show that the variable ‘perceived credibility of the 

article’ has a significant and negative effect on the trust respondents 
have in the vaccine (OR=0.84, SE=0.05), i.e. the more credible the 
article is perceived, the less likely the respondent will agree with the 
statement that the vaccine will protect us. The model contains two 
dummy variables for the scientific and the conspiracy frames. Both 
treatments have a significant and negative effect on the perception of 
vaccine effectiveness, albeit with the conspiracy frame having a smaller 
effect than the scientific frame. All other factors held constant, exposure 
to the conspiracy frame leads to a 39.5 % decrease in odds (i.e., 1- 
OR=1–0.605, SE= 0.1391) of trusting the vaccine. This effect is even 
stronger for those exposed to the scientific frame, leading to a 48.46 % 
decrease in odds (i.e., 1-OR= 1–0.5154, SE= 0.0915) to indicate they 
trust the vaccine, all other factors held constant. As hypothesized, these 
results confirm our first hypothesis, demonstrating that exposure to 
disinformation that questions the vaccine generally reduces the likeli
hood to consider the vaccine as sufficiently effective to protect us, with 
the scientific frame having a larger effect than the conspiracy frame. 
Respondents who consider themselves as being a risk patient, that have a 
higher trust in scientists,23 that are male, that have a higher level of 
education (Bachelor degree or higher) and have a higher trust in the 
news are generally more confident that the vaccine will protect them. 

Now we test whether the uncertainty about the vaccine also impacts 
respondents’ perceptions regarding the further evolution of the econ
omy as discussed in H2. As stated before, consumer confidence consti
tutes a metric that provides an indication of future economic prospects 
on the group level. As we cannot use the composite variable to examine 
effects on the individual level, we analyze the impact of exposure to 

disinformation on each separate question. The results (in odds-ratio) are 
reported in Table 3.24 

The ‘trust in vaccine’ variable has an OR lower than 1 in the models 
with the ‘evolution of economy’, ‘evolution of financial situation’ and 
‘evolution of saving potential’ as dependent variables. Higher values for 
these variables correspond to the worsening of the future economic 
outlook. OR lower than 1 indicated that the odds of observing the most 
extreme negative outcome relative to less negative outcomes declines as 
the respondents become more confident in vaccine effectiveness. The 
magnitude of these ORs is similar for both sociotropic and egotropic 
variables. The variable ‘unemployment’ is reversely coded (a higher 
value corresponds with a lower degree of unemployment). An OR above 
1 hence implies that a one-unit increase in perceived effectiveness of the 
vaccine leads to higher odds of respondents expecting unemployment to 
decrease. As hypothesized, a higher perceived vaccine efficacy thus in
creases the likelihood to assess the evolution of unemployment more 
positively. These four sets of correlations point to the indirect negative 
effect of disinformation on consumer confidence. 

When it comes to the direct effects of disinformation (the dummy 
variables ‘conspiracy frame’ and ‘scientific frame’) on consumer confi
dence, the direction of the relationship is consistent with H2, but the 
coefficients are not statistically significant. Hence, after controlling for 
the perception of the vaccine effectiveness, respondents in either of the 
two treatment groups do not register a lower confidence in the future 
course of the economy or their own financial situation. Our ordered 
logistic regressions do not indicate that exposure to disinformation ex
erts a significant effect on the way our respondents assess the evolution 
of the state of the economy, neither for the questions assessing the 
sociotropic evaluation nor for the egotropic evaluations after accounting 
for the effects of disinformation about the effectiveness of the vaccine. 

This outcome could be due to the fact that the link between the 
public health domain and the economic domain is indirect. When con
sumers are forming expectations about the economy they do not inte
grate public health risks into their economic outlook, unless these risks 
have clear economic implications. Greater uncertainty about the 
magnitude of the economic effects of health risks subsequently trans
lates into greater uncertainty or even negative expectations about the 
economic outcomes. The uncertainty about health risks is captured by 
the perceptions of the vaccine effectiveness. And thus, after it is 
accounted for, there is no direct effect from the public health domain to 
the economic realm. 

We conduct two robustness checks. First, we create a composite 
variable that measures the sociotropic evaluation of the economy, 
averaging the values for ‘evolution of the economy’ and the reversed 
coding of ‘evolution of unemployment’. This composite variable did not 
lead to different results. Second, we jointly estimated the four re
gressions (a Seemingly Unrelated Regression model). This also confirms 
our previous results. 

Our estimations show an interesting difference in significance of our 
control variables, depending on whether we are looking at the socio
tropic or the egotropic evaluation of the economy. Respondents who 
perceive themselves as being a risk patient are 20% more likely to have 
negative outlook about household financial situation and 10% more 
likely to have a negative outlook about the saving potential. This vari
able is not significant in the sociotropic model. This might be associated 
with a fear of losing income due to (future) illness or having to close 
down one’s own business for respondents who perceive themselves in 
the risk category. Female respondents and those who have higher edu
cation have a significant lower confidence in the future evolution of the 

Table 2 
Estimated Odds Ratios of the Effect of Disinformation on the Perception of 
Vaccine Effectiveness (H1).  

Dependent variable: ‘Will the vaccine protect us’  
OR SD 

Risk-patient 1.373 0.267 
Correct estimation casualties 0.809 0.156 
Trust in scientists 2.313*** 0.131 
Male 2.470*** 0.371 
Age (base: 18–29) 

30–49 
50–64 
>65  

1.112 
1.145 
1.324  

0.216 
0.254 
0.441 

Higher educated 1.486** 0.244 
Trust news 1.346*** 0.096 
Perceived credibility of article 0.839*** 0.050 
Conspiracy Frame 0.605** 0.139 
Scientific Frame 0.515*** 0.092 
Mc Fadden pseudo R2 

Log Likelihood 
p (χ2) 

0.162 
-926 
0.000  

Observations 699  

Note: *** p<0.01, ** p<0.05, * p<0.1. OR values represent the odds ratios from 
the ordered logistic regression model with the dependent variable “Do you think 
the vaccine will save us?” and the answer categories ranging from 1 for “very 
unlikely” to 6 “very likely.” Source: own calculations based on survey results. 

23 Since we find a strong degree of multicollinearity, we only include the 
variable ‘trust in scientists’ in this model, given that the development of a 
vaccine and its efficacy is a prime responsibility of scientists. We include the 
variable ‘trust in the government’ when we look at respondents’ perceptions 
regarding the evolution of the economy, given that the government is mainly 
responsible for taking measures to sustain our economy. 

24 Online Appendix E contains two alternative estimations. We first estimated 
the model by means of OLS, to give a preliminary (and more comprehensible) 
interpretation of the results (Table A5). Moreover, we also estimated the or
dered logistic regression model, presenting the estimation results by means of 
coefficients (Table A7). 
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economy. These variables do however not play a role when assessing 
one’s egotropic evaluation of the economy. The level of income does not 
play a role in the sociotropic evaluation but has a positive and significant 
effect on the egotropic evaluation of the economy, i.e. the higher the 
income the higher the confidence in one’s evolution of the personal 
financial situation. The trust in government and the extent to which 
one’s income has been affected by the crisis have a significant effect on 
the four variables of consumer confidence. A higher trust in the gov
ernment leads to an increased confidence in the evolution of the econ
omy, whereas people that suffered income losses during the COVID-19 
crisis evaluate the economy in a more pessimistic way. 

6. Discussion and limitations 

The increasing presence and use of disinformation is a reason for 
concern, especially in light of the current pandemic. Our study con
tributes to this discussion in the following ways. First, we demonstrate 
that disinformation containing a mix of scientific facts and erroneous 
statements is perceived as more credible than a conspiracy theory frame. 
Our respondents clearly encounter difficulties in distinguishing between 
the factually correct information from disinformation when exposed to a 
scientific-sounding frame. Second, our results confirm our first hy
pothesis, i.e. being exposed to disinformation questioning the effec
tiveness of vaccines affects the extent to which respondents believe that 
the vaccine will protect them, with the scientific frame exerting a greater 
effect (1-OR=1–0.515) than the conspiracy frame (1-OR=1–0.605). 
These results are in line with the findings of Loomba et al. (2021) and 
Iyengar and Massey (2019) who show that the scientific frame is more 
persuasive. Third, our study provides strong evidence for the link be
tween the anxiety about health and economic expectations suggesting 
that the factors affecting economic outlook encompass a wider set of 
factors than economic indicators. It remains to be seen whether this is 
uniquely due to the COVID-19 pandemic or a permanent feature of the 
consumer decision-making process. 

Fourth, we examine whether the uncertainty created by disinfor
mation has a uniform effect on different measures of consumer 

confidence. At the aggregate level, i.e. the consumer confidence index 
computed by means of the official methodology, we found a substantial 
decline across the four components of the index. The magnitude of the 
effect is again correlated with the perceived credibility of the article, the 
effect being the largest in the group exposed to the scientific frame 
(-21.34%). Ordered logistic regressions, measuring the impact of disin
formation on consumer confidence at the individual level (i.e. looking at 
the effect on the four individual questions used to calculate the com
posite metric consumer confidence), points to mixed results. Uncertainty 
about vaccine effectiveness undermines consumer confidence, whereas 
disinformation narratives are not significant. This points to the limited 
spillover effects of a particular narrative across issues. Finally, our re
sults show the positive effect of trust in the government, scientists and 
the news on the dependent variables ‘trust in the vaccine’ and ‘consumer 
confidence’. Maintaining and increasing trust in these agencies and 
actors is therefore of great importance and can act as a bulwark against 
disinformation. 

Our research is however not without limitations. First, our re
spondents are only exposed once to an article containing disinformation. 
This is however in line with recent research in the domain of mis/ 
disinformation (Pennycook, 2020; Pomerance, 2020; Loomba et al., 
2021; Roozenbeek et al., 2020). Moreover, Bastick (2021) recently 
demonstrated how even short exposures to disinformation have the 
potential to significantly modify the unconscious behavior of in
dividuals. Follow-up research should find out whether an indirect 
cognitive effect on other variables can be found, when respondents are 
repeatedly exposed to disinformation. As indicated by the Persuasion 
Knowledge Model of Friestad and Wrigt (1994) an individual’s knowl
edge on persuasion and hence also on disinformation develops over 
time. Hence, it would be interesting to see how these “disinformation 
knowledge” progresses contingently and how this effects the impact on 
perception and behavior. In this context, the impact on a wide range of 
variables (other than consumer confidence) could also be examined. 
Second, our sample contains a relatively high number of highly educated 
respondents. This poses no problem since there is no significant differ
ence between the sample composition of our control group and the two 

Table 3 
The Effect of Exposure to Disinformation on Consumer Confidence (H2).   

1.Evolution economy 2.Evolution unemployment 3.Evolution financial situation 4.Evolution saving potential  
OR SD OR SD OR SD OR SD 

Concern about virus 0.976 0.056 1.034 0.059 1.219*** 0.078 1.108* 0.066 
Will the vaccine protect us 0.784*** 0.046 1.167*** 0.068 0.839*** 0.055 0.809*** 0.048 
Trust government 0.683*** 0.038 1.292*** 0.071 0.754*** 0.048 0.848*** 0.050 
Male 0.661*** 0.101 1.415** 0.216 0.930 0.167 0.853 0.138 
Age (base: 18–29)         
30–49 1.359 0.269 0.861 0.172 1.099 0.257 2.052*** 0.458 
50–65 1.726** 0.381 0.571** 0.127 1.959*** 0.501 3.807*** 0.920 
>65 1.178 0.365 0.491** 0.155 1.591 0.590 7.492*** 2.496 
Higher educated 1.642*** 0.275 0.689** 0.117 1.117 0.217 0.766 0.131 
# Household at work 0.972 0.086 0.967 0.089 0.832* 0.089 0.948 0.086 
Income 0.894 0.092 1.108 0.115 0.698*** 0.085 0.620*** 0.066 
Income affected 1.255*** 0.098 0.775*** 0.059 2.165*** 0.192 2.007*** 0.159 
Credibility article 1.002 0.061 0.983 0.0560 1.008 0.068 1.090 0.067 
Conspiracy Frame 1.105 0.264 0.832 0.202 1.204 0.326 1.398 0.340 
Scientific Frame 1.007 0.180 0.951 0.171 1.091 0.228 1.237 0.230 
Mc Fadden pseudo R2 0.082  0.051  0.140  0.151  
Log likelihood -936  -899  -597  -726  
p (χ2) 0.000  0.000  0.000  0.000  
Observations 685  685  685  685  

Note: *** p<0.01, ** p<0.05, * p<0.1. OR values represent the odds ratios from four ordered logistic models with corresponding dependent variables: “How do you 
think the economic situation in Belgium is and how will it evolve generally” with 1 corresponding to “obviously getting better” and 5 to “obviously getting worse”; 
“How do you think unemployment in Belgium will develop in the next twelve months? In your opinion, the number of unemployed will” with answers ranging from 
“clearly increase” (1) to “clearly decreased” (5); “What are your expectations for your household financial situation for the next twelve months? In the next twelve 
months it will” with answers ranging from “clearly improve” (1) to “obviously deteriorate” (5); Do you expect to save money in the next twelve months?”, with answers 
ranging from (1) “yes for sure” to “definitely no” (4). Columns 1 and 2 are associated with the sociotropic evaluation of the economy, whereas columns 3 and 4 are 
associated with the egotropic evaluation of the economy. 
Source: own calculations based on survey results. 
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treatment groups. This comment is even worrying, given that highly 
educated (or people with greater cognitive reflection, measured by an
alytic tests) are in general found to be less susceptible to disinformation, 
misinformation and conspiracy theories (Martel, Pennycook, & Rand, 
2020; Pennycook, 2020; Van Prooijen, 2016). Future research, in which 
less educated respondents are well represented may therefore yield even 
stronger results. Third, our survey was distributed among the Dutch 
speaking communities in Belgium. Future research, including the French 
speaking, the German speaking communities and other countries might 
reveal interesting insights. Finally, our research assumes an information 
mechanism which hypothesizes that future economic prospects are 
associated with news about the success of the vaccine. Within the eco
nomic literature, future research can examine the effect of other nar
ratives that are frequently the subject of disinformation and that might 
even more impact the way we make forecasts about the economy. This is 
of great importance as the literature discussed in Section 2 demonstrates 
that there is a clear (empirically tested) relationship between consumer 
confidence and the real economy. Disinformation, or other types of news 
that succeed in affecting this variable could hence have real economic 
consequences. 

7. Conclusion 

Our analysis provides important insights into the interdependencies 
between public health and the state of the economy by underscoring the 
multifaceted nature of disinformation, showing that it could trigger re
actions about health risks that spill over to the economic domain. We 
demonstrated that both scientifically sounding disinformation and 
conspiracy theory frames affect perceptions of vaccine effectiveness, and 
that this variable subsequently affects consumer confidence. 

The interdependence between public health and economic domains, 
which are usually perceived as orthogonal but brought to the foreground 
by our analysis, suggests several fruitful venues for future research. First, 
it underscores the need for greater scrutiny of the assumptions about the 
relevant information set on which individual decision-making processes 
are based. Weaponization of information by authoritarian regimes, 
politicization of the truth by populist governments, and commodifica
tion of attention by social media platforms make the current information 
environment very different from the one when the foundations of the 
media effects theory were laid. As such, the studies of consumer ex
pectations should pay greater attention to the process unleashed by 
these transformations and implications these changes have for the 
decision-making processes. 

The second fruitful venue could be to explain interdependencies 
across issues. The studies of consumer confidence have focused on the 
link between the economic news and economic outlook, while leaving 
exposure to information in other policy areas intact. Our study dem
onstrates that a more comprehensive model of how individuals convert 
information from multiple domains into exceptions about the future of 
the economy could be a productive venue for the media effects theory. 

A final line of effort could focus on the causal mechanisms that make 
some frames more persuasive than others and why. This could be caused 
by the differences in emotional stimulation between the frames which 
subsequently impacts the negative and positive economic outlook. It 
could be the case that the readers perceive articles with positive eco
nomic forecasts as more emotionally natural than the articles with 
negative forecasts. This emotional component could consequently be 
responsible for asymmetric effects. 
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