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Deutsche Zusammenfassung 1 

Deutsche Zusammenfassung 

Der Bestätigungsfehler ist die Tendenz Informationen so auszuwählen und zu bewerten, dass 

bestehende Einstellungen verstärkt werden. In dieser Dissertation untersuche ich, ob der 

Bestätigungsfehler auch in Online-Umgebungen auftritt, wo Nutzer auf geteilte Inhalte über 

Social Tag Clouds zugreifen. Personen sollten bei der gesundheitsbezogenen Suche nicht 

dazu tendieren, dass sie ihr Selbstkonzept aufrechterhalten (Verteidigungsmotiv), sondern sie 

sollten Inhalte gemäß ihrer Korrektheit auswählen (Genauigkeitsmotiv). Um die Korrektheit 

der Inhalte einzuschätzen berücksichtigen Nutzer internale, individuelle Bewertungen 

(Vorwissen, Voreinstellungen, Einstellungsgewissheit), sowie externale, kollektive Reize (Tag 

Popularität, Glaubwürdigkeit). Dies ist eine bedeutsame Erweiterung zur Literatur Sozialer 

Tagging Systeme, die bisher ausschließlich den Einfluss semantischer Assoziationen im 

menschlichen Gedächtnis und den Einfluss aggregierter, kollektiver Assoziationen untersucht. 

In den Studien 2 und 3 zeigte sich ein linearer Einfluss von Voreinstellungen auf die Auswahl 

und Bewertung von Blogeinträgen. Hier testete ich auch, ob der Einfluss der Voreinstellungen 

durch Einstellungsgewissheit moderiert würde. Einstellungsgewissheit beeinflusste die 

Auswahl von Blogeinträgen und deren Bewertung. 

In den Studien 1 und 3 zeigte sich ein Effekt der Tag-Popularität auf die Auswahl von Tags, 

Blogeinträgen und die Bewertung von Inhalten. Außerdem zeigte sich in der 

Studierendenstichprobe (Studie 2), dass hohe Glaubwürdigkeit den Einfluss von 

Einstellungen auf die Navigation reduzierte. In Studie 3, mit einer repräsentativen Stichprobe, 

wurde dies jedoch nicht gefunden. In Bezug auf die Bewertung von Inhalten hatte die 

Glaubwürdigkeit keinen Einfluss in Studie 2, aber in Studie 3 bewertete die repräsentative 

Stichprobe von Suchenden bei hoher Glaubwürdigkeit und gleichzeitig geringer 

Einstellungsgewissheit Inhalte günstiger, wenn sie einstellungs-kongruent waren. 

Somit zeigte sich, dass Informationssuchende in der Tag-basierten Navigation dem 

Bestätigungsfehler unterliegen. Dies ist eine bedeutende Erweiterung zur Literatur, die 

gezeigt hat, dass Informationssuche und Bewertung in Social-Tagging-Umgebungen 

semantischen Assoziationen folgen. Die vorliegenden Ergebnisse zeigen interessante 

Implikationen für die Gestaltung von Social-Tagging Plattformen. So ist es beispielsweise 

wichtig, die Zielgruppe zu berücksichtigen, da sie bestimmt, ob Suchende im 

gesundheitsbezogenen Kontext durch Genauigkeits- oder Verteidigungsmotive geleitet sind. 



English Summary 2 

English Summary 

Confirmation bias is the tendency of information searchers to select and evaluate information 

that supports pre-existing attitudes favourably. The current dissertation investigates whether 

confirmation bias affects health-related search in online environments, where users share 

content and social tag clouds are the navigation interface for searchers. I assumed that when 

individuals search health-related issues, they are motivated to find accurate information 

(accuracy motivation), in contrast to defending their self-concept (defense motivation). To 

determine what information is accurate, I expect that searchers attend to internal, individual 

evaluations (prior knowledge, prior attitudes, and attitude confidence), and external, 

collective cues (tag popularity and source credibility). 

Regarding the influence of individual evaluations, in studies 2 and 3, a linear influence of 

prior attitudes on the selection of blog posts (but not tags), and the evaluation of blog posts 

was found. In studies 2 and 3, I tested whether the influence of prior attitudes was moderated 

by confidence. I found that high confidence did affect the selection of blog posts but not tags 

in both studies, and confidence influenced the evaluation of tag-related blog posts. 

Regarding the influence of the collective cues, tag popularity was manipulated in studies 1 

and 3, where I found a main effect of tag popularity on the selection of tags, blog posts, and 

evaluation of content, showing that tag size influenced confirmation bias in a moderate to 

strong way. In the student sample (study 2), I found that high credibility reduced the influence 

of prior attitudes on the selection of tags and consequently blog posts. However, using a 

representative sample (study 3), no influence of source credibility was found. With respect to 

the searchers’ evaluation of content, credibility had no influence in study 2, but in study 3, 

under high source credibility and low attitude confidence, searchers evaluated content more 

favourably when content was attitude consistent. 

In conclusion, the present dissertation shows that confirmation bias and individual evaluations 

guide information searchers in tag-based navigation, extending the literature which showed 

behaviour in social tagging environments follows semantic associations. The results are 

interesting for the construction of content aggregation or social tagging platforms, and 

practitioners who provide health-related online content. Practitioners and platform providers 

pay attention to their target audience, as this will either elicit accuracy or defense motivation. 

So, different strategies can be implemented when the aim is to reduce the influence of 

confirmation bias on information search behaviour.
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Introduction 

Confirmation bias is the fundamental tendency to select, interpret and evaluate information in 

a way that confirms the pre-existing beliefs and attitudes of an individual (Hart et al., 2009; 

Klayman, 1995; Lord, Ross, & Lepper, 1979). This biased tendency is also prevalent in online 

environments (Liao, Fu, & Mamidi, 2015; Park, Konana, & Gu, 2013; Schwind & Buder, 

2012; Schwind, Buder, Cress, & Hesse, 2012; Vydiswaran, Zhai, Roth, & Pirolli, 2012), and 

this biased, one-sided preference of information may lead to misconceptions and polarization 

of the individual’s knowledge and attitudes (Lord et al., 1979), and consequently even 

polarization of social groups in online environments (Del Vicario, Scala, Caldarelli, Stanley, 

& Quattrociocchi, 2017; Muchnik, Aral, & Taylor, 2013). 

This raises the question whether confirmation bias can be reduced, to mitigate negative effects 

on individual knowledge and attitude formation. To address this question in the context of 

online environments, as well as for specific content domains, first I lay out why individuals 

tend to confirm their pre-existing beliefs and their underlying motivations. According to a 

meta-analysis two essential motivations for confirmation bias are accuracy motivation on the 

one hand, and defense motivation on the other (Chaiken, Liberman, & Eagly, 1989; Hart et al., 

2009; Kunda, 1990). 

Individuals high in accuracy motivation strive to form accurate appraisals of stimuli, whereas 

individuals high in defense motivation strive to defend their existing beliefs and attitudes in 

the light of new information (Hart et al., 2009). Accuracy motivation promotes tendencies to 

form objective, open-minded appraisals. Individuals high in accuracy motivation aim for cues 

that highlight objective correctness and validity of information, such as information utility or 

outcome relevance (Hart et al., 2009). 

In contrast to accuracy motivation, defense motivation promotes tendencies to avoid self-

threat by avoiding stimuli that increase cognitive dissonance and conflict (Hart et al., 2009). 

To avoid cognitive conflict, individuals tend to choose information that is consistent with 

their existing attitudes, and they avoid attitude inconsistent information. Individuals avoid 

attitude inconsistent information even more, when cues emphasize the validity or correctness 

of attitude inconsistent information (Hart et al., 2009). 

Accuracy motivation should increase in situations when information utility and outcome 

relevance are important (Hart et al., 2009). For example, in a health-related information 

search context, where searchers aim to learn about different treatment options for a mental 
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disorder, searchers will be particularly interested in the efficacy of each treatment option 

(outcome relevance), and whether information is addressing the efficacy of a treatment 

(information utility). So, in health-related information search, where the searcher choses 

among different treatment options, the searcher will be open toward treatments that may be 

attitude inconsistent but promise the best treatment outcome, given accuracy motivation is 

high. 

Ideally, to determine the most relevant information leading to the best possible treatment 

outcomes, searchers browsing online content aggregation platforms should consider cues 

about the online communities who collect and share content. In these online contexts, an 

informative cue highlighting validity of information shared by the community can be majority 

consensus. It has been shown that when majorities within groups convey a message, recipients 

will often find it more believable (Crano & Prislin, 2006). There are many online cues 

available to indicate majority consent, such as the number of likes, retweets or the number of 

citations in scholar search engines. For the present work, I will investigate majority consensus 

cues as implied by tag size in social tag clouds, and expertise implied by banners on top of the 

pages of the tagging environment. 

Social tag clouds arise as online communities provide verbal labels as metadata for content on 

the web (Mika, 2007; Trant, 2009). Tags can be provided for digital artefacts such as images 

(facebook.com), books (librarything.com), movies (movielens.org) or blog posts 

(wordpress.com). Tagging platforms aggregate tags provided by the community and display 

the most popular tags. More popular tags are larger than less popular tags (Cress, Held, & 

Kimmerle, 2013; Kuo, Hentrich, Good, & Wilkinson, 2007). This way, a form of implied or 

implicit majority consensus of the community arises. With the help of this majority consensus 

cues, information searchers have a visual cue of information validity. 

To understand how searchers make use of consensus information of social tags, and thus of 

the implied information validity, the extended information scent model has been proposed 

(Cress & Held, 2013; Cress et al., 2013; Held, Kimmerle, & Cress, 2012). According to this 

model, individuals estimate which tag will lead to the desired information by estimating the 

expected gain of information with respect to the search goal. This estimate is referred to as 

information scent and depends on individual semantic associations in memory (Cress et al., 

2013). When individual associations match semantically with the tag, the searcher assumes 

that the tag will lead to the desired information. The tag that elicits the strongest activation in 

memory will be clicked. Besides individual associations, information scent also depends on 
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collective associations inherent in the tag cloud. Collective associations are stronger when 

tags are more popular and displayed in a larger font size. The size of the tags linearly 

increases its selection rate, and therefore information searchers follow implied majority 

consent of a community (Cress & Held, 2013; Cress et al., 2013; Held et al., 2012). 

In the context of health-related search with social tagging platforms, the question arises if 

besides individual semantic associations, also individual prior attitudes can influence tag-

based navigation and confirmation bias. So, the present dissertation aims to fill the research 

gap of whether the extended information scent model could also consider prior attitudes to 

explain the phenomenon confirmation bias. 

When investigating confirmation bias in a domain that increases accuracy motivation, 

individual evaluations about information should influence navigation and evaluation of 

content. In the present dissertation, besides individual influences, I also investigate collective 

influences: On the individual side, prior knowledge, prior attitudes and as moderating factor 

confidence in prior attitudes. As collective influences, I investigate popularity of social tags 

and source credibility of the tagging community. Individual evaluations should influence 

whether searchers perceive content as valid, and confidence in prior attitudes should 

determine whether searchers perceive their own beliefs and attitudes as valid, whereas 

collective cues should influence whether searchers perceive content provided by others as 

valid or not. 

The role of prior attitudes as well as prior knowledge on confirmation bias, given searchers 

are accuracy motivated, is straightforward. If searchers evaluate a certain treatment (e.g. 

psychotherapy) more positively than another one (e.g. antidepressants) and have more 

favourable attitudes or favourable knowledge about the treatment, they should select the 

treatment more often and evaluate the treatment positively after reading about the treatment. It 

should be noted that according to defense motivation, when searchers with increased attitude 

confidence face attitude inconsistent information, they feel less threat and even show a 

tendency to favour attitude inconsistent content (Hart et al., 2009). 

Next, I address the moderating role of confidence in prior attitudes in a context that should 

elicit accuracy motivation. The most recent review of confirmation bias has found that 

increased or decreased confidence (e.g. after feedback on the correctness of a choice) has 

consequences on confirmation bias that would be expected under defense motivation (Hart et 

al., 2009). That is, when confidence is increased, searchers feel reduced self-threat and 

therefore are more open to attitude-inconsistent information. In contrast to this, the present 
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dissertation I manipulate metacognitive confidence, which is confidence about the validity of 

one’s own thoughts or attitudes (Petty, Briñol, & DeMarree, 2007). So, when metacognitive 

confidence is increased, this should act as an internal cue for the validity or correctness of 

one’s attitudes. Consequently, when attitudes are perceived to be valid (high confidence), 

attitudes should guide information selection under high accuracy motivation, in contrast to 

when attitudes are not perceived to be valid, and metacognitive confidence is low (Briñol, 

Petty, & Barden, 2007; Petty, Briñol, & Tormala, 2002). To my knowledge, so far, no studies 

investigated the influence of metacognitive confidence on confirmation bias, thus the present 

work closes a gap in the literature here as well. 

Besides individual evaluations and confidence as a moderator, I suggest that collective cues, 

such as tag popularity act as external validity cue of information aggregated in social tagging 

platforms. More or less popular tags should linearly increase or decrease confirmation bias 

according to tag size (Cress et al., 2013). This is because tag popularity conveys implied 

majority consensus of the community, which serves as additional cue about information 

validity. It has been shown that when majorities convey a message, recipients will tend to 

believe it (Crano & Prislin, 2006). Moreover, tag popularity manifests in tag size, which acts 

on a basic visual perceptual level (Lohmann, Ziegler, & Tetzlaff, 2009) in guiding searchers. I 

do not expect that tag popularity interacts with attitude consistency or inconsistency. That is, 

tag popularity linearly increases and decreases the selection and evaluation of attitude 

consistent as well as attitude inconsistent tags and tag-related content (Cress et al., 2013). 

Finally, source credibility in terms of expertise of the tagging community should affect 

confirmation bias in social tagging environments. Particularly for content aggregation 

platforms, where there are no gatekeepers who filter high quality information, the ability of 

the individual to distinguish high from low credibility is important (Gerjets & Kammerer, 

2010). Research has shown that online information searchers do not always successfully 

recognize the degree of source credibility in online search, especially in the health context 

(Kammerer, Amann, & Gerjets, 2015; Kammerer, Bråten, Gerjets, & Strømsø, 2012). 

Moreover, the platform type plays a role in credibility evaluations. When searching on 

websites, for example, perceived expertise of content authors drives credibility evaluations, 

but when searching information on user-generated content platforms such as forums or blogs, 

homophily–high demographic similarity between searcher and content creator–increases 

credibility evaluations (Ma & Atkin, 2017). Social tagging platforms are a blend of these two 

types: aggregated information can represent user-generated content as well as webpages.  
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Finally, perceived credibility depends on the sample, particularly in health-related domains 

(Yang & Beatty, 2016). In student samples, there is a higher association between manipulated 

and perceived credibility, whereas in non-student samples, this relationship is weaker. For 

social tagging platforms, the searchers’ perceived source credibility of the tagging 

community, and the link with confirmation bias have not been investigated yet. To close this 

gap, in the current dissertation I investigate whether source credibility of the community that 

collects content on social tagging platforms is adequately recognized by searchers, and if 

searchers’ credibility evaluations have consequences on confirmation bias. I expect that high 

source credibility compared to low source credibility increases the selection and positive 

evaluation of content independent of prior attitudes. 
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Objectives of the Dissertation 

The current dissertation has two main objectives which were explored in three experiments: a) 

in extension to existing literature, whether not only individual and collective associations, but 

also confirmation bias and related individual evaluations, as well as the collective cues would 

influence tag-based navigation in health-related search with social tags, and b) the assumption 

that accuracy motivation guides health-related information search. 

As domain I chose a mental health-related search context, in which participants search for 

information about treatment options of depression. The two main treatment options were 

psychotherapy and antidepressants. There is evidence that different populations are biased to 

have a more positive opinion towards psychotherapy than towards antidepressants 

(Angermeyer, van der Auwera, Carta, & Schomerus, 2017; Jorm et al., 2005; Van Der 

Auwera, Schomerus, Baumeister, Matschinger, & Angermeyer, 2017). I expected that the 

preference for psychotherapy would lead to confirmation bias, so participants would select 

and evaluate psychotherapy more favourably than antidepressants. As mitigating factors of 

this confirmation bias, I investigated individual evaluations of the estimated validity of 

information: 1) prior knowledge, 2) prior attitudes, and as a moderator 3) confidence in prior 

attitudes. As collective cues for information validity I investigated the influence of 4) tag 

popularity, and 5) source credibility of the tagging community. The procedure for all three 

experiments was similar. Searchers were asked to search for information about treatment 

options for depression, and then they navigated with a social tag cloud that included 

antidepressant and psychotherapy treatment tags. Clicking on tags guided the searchers to 

blog posts that either highlighted the efficacy of antidepressants or psychotherapy in the 

treatment of depression. Besides navigation, I measured attitude change in terms of treatment 

efficacy ratings presented prior to and after navigation. 

The main research questions in study 1 are as follows: 

Individual Evaluation: Does prior knowledge provided by experts influence confirmation 

bias? 

Collective cue: Does popularity of social tags influence confirmation bias? 

Study 1 addresses the question whether social tag clouds are a suitable interface to reduce 

confirmation bias. Given that individuals show a confirmation bias towards psychotherapy, 

the bias should be lower when attitude inconsistent (antidepressant > psychotherapy) tags are 

more popular, compared to balanced popularity of tags (psychotherapy = antidepressants). 
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Moreover, the bias should be higher when attitude consistent tags are more popular 

(psychotherapy > antidepressants) or popularity is balanced (psychotherapy = 

antidepressants). Besides tag popularity, study 1 addresses whether manipulated prior 

knowledge–provided by experts–influences confirmation bias. When attitude inconsistent 

prior knowledge is provided before search, participants should show decreased confirmation 

bias compared to when attitude consistent knowledge is provided. 

The main research questions in study 2 are as follows: 

Individual Evaluation: Does confidence change the influence of prior attitudes on 

confirmation bias? 

Collective cue: Does source credibility lead to more openness independent of prior attitudes? 

Study 2 addresses the question as to whether confidence moderates the influences of pre-

existing prior attitudes on confirmation bias. Prior attitudes were inquired in the form of 

arguments for and against psychotherapy, before navigation. Attitude confidence was 

manipulated by having participants recall situations in which they were either confident or not 

about their own thoughts (Petty et al., 2002). Source credibility was manipulated by banners 

on top of the search environment and show that either experienced professionals or students 

collected and tagged the blog posts that are related to each social tag. For the study presented 

here, the sample consisted largely of university students as in study 1. 

The main research questions in study 3 are as follows: 

Collective cues: Does popularity of social tags influence confirmation bias? 

Does source credibility lead to more openness independent of prior attitudes? 

Individual Evaluation: Does confidence change the influence of prior attitudes on 

confirmation bias? 

Study 3 addresses the same questions as the previous studies, however, in comparison to study 

2, the experimental factor tag popularity was included as well, to investigate possible 

interaction effects with prior attitudes, confidence in prior attitudes and source credibility. 

Moreover, in this study I tried to replicate the previous findings with a sample representative 

of the German population. 
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Summary of the Main Findings 

With the present dissertation I intended to investigate the phenomenon of confirmation bias 

with content aggregation platforms. The underlying assumption was that accuracy motivation 

is present in online health-related search. Given this, the aim was to test individual 

evaluations and collective cues influence confirmation bias. Accuracy motivation predicts that 

individuals seek to form objectively correct and valid appraisals (Hart et al., 2009). In contrast 

to this, defense motivation causes individuals to avoid dissonant cognitions and validate their 

self-concept by preferring attitude consistent information (Hart et al., 2009). In a health-

related domain, I expected searchers to have high accuracy motivation, so they would search 

for the treatment options with the best possible outcome. I expected that with high accuracy 

motivation, the validity of information should have high importance when people navigate 

and evaluate content (Hart et al., 2009). As individual evaluations of information I 

investigated the influence of 1) prior knowledge, 2) prior attitudes, and the moderator 

confidence in prior attitudes. As collective cues of information validity, I investigated the 

influence of 4) tag popularity, and 5) source credibility of the tagging community. 

Individual Evaluations 

When it comes to navigating with tags and providing tags on social tagging platforms, 

research has extensively focussed on semantic associations in memory (Cress, 2013; Cress et 

al., 2013; W. Fu, Kannampallil, & Kang, 2009; Seitlinger, Ley, & Albert, 2015). The 

underlying idea is that semantic similarity between social tags and activated concepts in 

human memory determines which tags searchers click, and which tags users provide for 

content. If a searcher has a certain search goal (e.g. treatment of depression), this activates 

related concepts in the semantic memory of the searcher to a certain degree, depending on the 

strength of the connections between concepts, in other words, the weights of the associations. 

The searcher is more likely to click on tags that have high weights and thus are highly similar 

with the activated concepts in memory (Cress & Held, 2013; Cress et al., 2013; Held et al., 

2012). This similarity matching principle has proven to be fruitful for research in selecting as 

well as providing tags for online resources (Cress et al., 2013; W. Fu et al., 2009; Seitlinger et 

al., 2015). In my dissertation I extend the focus from the weight of associations to evaluations 

of activated concepts, as this may be relevant for many search contexts such as the health-

related context, where individuals may have positive and negative experiences or opinions 

towards certain topics or treatments which determine the searcher’s individual evaluations 

about topics or treatments. For example, certain types of treatments for disorders might 
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consist of positively or negatively evaluated concepts in the memory of the searcher (e.g. 

negative: antidepressants - addictive, positive: psychotherapy – non-intrusive). 

For the first study, I chose to manipulate individual prior knowledge about the degree of 

treatment efficacy, affecting the evaluations of the concepts in memory. Expert knowledge 

was provided in the form of blog posts that positively highlight the efficacy of either 

psychotherapy or antidepressants. This way, evaluative of aspects of each treatment were 

manipulated. Since associative weights were determined by the frequency by which 

participants encountered the concepts in the blog posts, and in total, two blog posts were 

provided, associative weights were kept constant across the experimental conditions. The first 

research question, the current dissertation addresses, is whether the manipulated individual 

evaluation about treatments in prior knowledge influences the selection of tags and tag-related 

content (i.e. blog posts), and content evaluation. 

Prior Knowledge 

So, in study 1, as individual evaluation, I manipulated prior knowledge provided by experts. 

Results showed that prior knowledge did not affect selection of tags, but the selection of tag-

related blog posts, and content evaluation. This finding partially supports the notion that 

accuracy motivation was present in the health-related search context, since expert knowledge 

indicates highly valid information, and when expert knowledge was inconsistent with prior 

attitudes, participants reduced their bias towards psychotherapy and selected more attitude 

inconsistent content. If participants would have been defense motivated, after facing attitude 

challenging expert knowledge, participants would not have been willing to select more 

attitude challenging blog posts, but they would have tried to validate their attitudes by 

selecting more attitude consistent blog posts. Besides selection of attitude inconsistent blog 

posts, the same pattern of results was found for the evaluation of attitude inconsistent 

information. So, in study 1 there was partial support for the expectation that individual 

evaluations influence confirmation bias (selection and evaluation of tag-related content, but 

not selection of tags), and that accuracy motivation was driving information search and 

evaluation. 

Prior Attitudes and Confidence in Prior Attitudes 

The prior knowledge provided by experts that was manipulated in study 1, showed that 

individual evaluations and thus the evaluations of treatment concepts in memory can be 

changed in the short term. In contrast to this, naturally formed, long-term evaluations of 

individuals may be a much stronger indicator for the evaluation of concepts in memory, and 
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thus form a more concise individual evaluation that affects confirmation bias. So, in the 

second study, I inquired self-reported prior attitudes in an open format, to have an 

individualized predictor of the evaluation of concepts in memory. 

Study 2 also introduces the moderator variable confidence in prior attitudes, which should 

moderate the influence of prior attitudes. A meta-analysis showed that high individual 

confidence decreases confirmation bias, as high confidence increases the validity of one’s 

self-concept (Hart et al., 2009), but this finding is explained with defense motivation. 

Contrasting this, in the present study, in the health-related context, I expected searchers to be 

accuracy motivated, that is, participants were expected to aim for objectively valid 

information about different treatments of depression. When people are accuracy motivated 

and perceive their attitudes to be valid, because of their heightened confidence, this should 

increase favourable evaluations and selection of attitude consistent content and thus increase 

confirmation bias. 

Using a student sample, I found that the influence of prior attitudes depended on confidence 

as predicted by accuracy motivation. When confidence in prior attitudes was high, implying 

that existing attitudes were perceived to be highly valid, participants selected more attitude 

consistent blog posts, and evaluated attitude consistent blog posts more favourably. However, 

the selection of tags was not associated with prior attitudes and manipulated confidence in 

prior attitudes (nor was prior knowledge associated with tag selection in study 1). Instead, I 

surprisingly found that the influence of attitudes on tag selection depended on source 

credibility. When source credibility was high, there was no influence of attitudes on tag 

selection, and when source credibility was low, prior attitudes were positively associated with 

the selection of attitude consistent treatment tags. 

This finding is ambiguous with respect to the accuracy or defense motivation framework. On 

the one hand, high quality, attitude-inconsistent information poses a threat to the self-concept, 

so individuals show more confirmation bias under high source credibility. This was not the 

case. Under accuracy motivation, on the other hand, individuals should preferably select 

information with high source credibility independent of their prior attitudes (Hart et al., 2009), 

which was the case. But low source credibility was associated with confirmation bias, and 

there is no gain to be expected for information low in credibility; neither under accuracy nor 

defense motivation. One explanation of the increased confirmation bias with respect to the 

selection of treatment tags could be that under low source credibility, individuals tend to rely 
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on heuristics such as the confirmation bias, since there is a lack of cues for informational 

value in the environment. 

In sum, the findings of study 2 again partially support the expectation that individual 

evaluations affect confirmation bias in social tagging platforms, and that accuracy motivation 

guided searchers. 

Replication Attempt with a Representative Sample 

For study 3, I intended to replicate the previous findings in a sample representative of the 

German population. Besides the general question of whether confirmation bias in the health 

context holds true in a representative sample, the study addressed whether student samples 

tend to consider credibility different than non-student samples (Yang & Beatty, 2016). 

Moreover, it could be possible that the interplay of prior attitudes and confidence could 

interact with source credibility and may lead to different results for confirmation bias in a 

representative sample. 

The experimental manipulation of confidence in prior attitudes, however, failed, so I used a 

correlational design with the manipulation check scores instead of the experimental group as 

predictor variable. This showed that only low confidence in prior attitudes was positively 

associated with the selection of attitude consistent blog posts (but as in study 2, not tags). 

Importantly, this result stands in contrast to the expectation that accuracy motivation guides 

information searchers, and supports the notion that defense motivation drives information 

searchers. The defense motivation account would predict that when confidence is low, 

searchers aim to protect their self-concept, and thus they select more attitude consistent 

information. In line with the defense motivation account, in study 3, I found that searchers 

selected more attitude consistent blog posts under low confidence. If individuals had been 

accuracy motivated, low attitude confidence should have reduced the estimated validity of 

attitude consistent information, and searchers should have selected less, not more attitude 

consistent content. So, with respect to the selection of content, and in contrast to both 

previous studies, study 3 provides partial support for confirmation bias under the defense 

motivation. Again, only the selection of blog posts, but not tags was affected by the 

interaction of confidence in prior attitudes. 

Regarding the evaluation of information content, results showed that the influence of 

individual and collective validity cues interacted in a way providing further support for the 

notion that defense motivation guided the representative sample of searchers in study 3. That 

is, only when source credibility was high, low confidence in prior attitudes led to more 
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favourable ratings of attitude consistent information. Likewise, a review has shown that high 

(vs. low) source credibility of attitude inconsistent information may pose a threat to the 

searcher, and consequently under defense motivation, searchers favour less attitude 

inconsistent information (Hart et al., 2009). In sum, the threat of highly credible, inconsistent 

information was present when at the same time confidence was low, and this provides further 

support for the notion that searchers were defense motivated. I attribute this finding to the 

representative sample that was used. 

Taken together, with respect to individual evaluations, all three experiments showed that 

selection of tag-related blog posts and the evaluation of information depended on prior 

knowledge, prior attitudes and confidence in prior attitudes. Tag selection, however, was only 

related to the individual evaluation of prior attitudes in study 2, where prior attitudes 

interacted with source credibility. Studies 1 and 2 also supported the expectation that accuracy 

motivation did drive navigation and evaluation of information. Both studies were based 

largely on students. In contrast to this, study 3, which investigated a representative sample, 

showed a pattern of results that supports the notion of defense motivation. This interesting 

divergence is in line with research on the evaluation of credibility in online environments 

(Yang & Beatty, 2016), which shows that manipulated credibility is stronger associated in 

student than in non-student samples. This will be discussed in further detail below. 

Collective Cues 

Besides individual evaluations that should affect confirmation bias, I investigated the question 

whether collective cues play an important role in social content sharing platforms. Popularity 

of content and thus implied collective consensus is arguably one of the most important cues, 

searchers encounter on social platforms. When a majority endorses information online, for the 

searcher it becomes crucial to determine the authority of the majority, and the likelihood that 

the majority is knowledgeable about the content it shares. So, for this dissertation, I 

investigate tag popularity as well as source credibility as collective validity cues. 

I expected both types of collective validity cues to influence the searcher independent of her 

or his prior attitudes. I expected that social tag clouds are a suitable tool to reduce the 

influence of prior attitudes, since tag clouds show implicit majority consent on a topic, and tag 

clouds guide tag selection on a basic visual perceptual level (Lohmann et al., 2009). For 

source credibility, I did not expect that the influence of prior attitudes on information search 

and evaluation would depend on source credibility, that is, I did not expect an interaction of 

prior attitudes and source credibility or tag popularity. So, social tag clouds and source 



Summary of the Main Findings 17 

credibility were supposed to act as collective cues, independently and guiding searchers to 

find content that leads to high quality and valid information. 

Tag Popularity 

Collective consent or tag popularity in social tag clouds is shown via the size of each tag (for 

the tag clouds used in the present work, see Figure 1.1 in Appendix Publication 1). 

Participants were told, that the more users provide a tag for a certain treatment, the larger the 

treatment tag appeared in the tag cloud. To operationalize attitude-consistency, in study 1, I 

provided three versions of tag clouds: a) psychotherapy tags larger than antidepressant tags, b) 

both treatment tags with the same size, c) antidepressant tags larger than psychotherapy tags. 

Results showed that in study 1, tag popularity decreased the influence prior attitudes in a 

linear way. When psychotherapy tags were relatively popular, participants clicked on these 

tags most often in version a, less often in version b, and the least often in version c, the same 

was true for antidepressants. Tag popularity affected the selection and related evaluation of 

content in the same way. So, although searchers were overall biased towards psychotherapy 

according to their prior attitudes, tag clouds linearly reduced the influence of this bias on 

navigation as well as resulting evaluation of content. 

In study 2 I did not manipulate tag popularity, since there was a linear effect of tag popularity 

on all dependent variables and tag popularity did not interact with prior knowledge. Also, 

because I wanted to focus on the condition of tags that were inconsistent with the prior 

attitudes (antidepressant tags > psychotherapy tags; version c). For study 3 however, I 

manipulated tag popularity again, and provided tag clouds where either psychotherapy or 

antidepressants were relatively popular (version a and version c) and dropped the balanced tag 

popularity condition in version b from study 1. The aim of the study was to replicate the 

findings of studies 1 and 2 with a representative sample, since the first two studies largely 

consisted of students. 

The results of study 3 again showed a main effect of tag popularity on navigation the selection 

of tags and tag-related blog posts. Although, there was no direct effect of tag selection on 

content evaluation as in study 1, a mediation analysis showed, that the effect of tag popularity 

on content evaluation was mediated by tag selection. The effect sizes of tag popularity on 

navigation were large across studies 1 and 3, revealing the strongest effect in this dissertation. 

In sum, in studies 1 and 3, I manipulated tag popularity, and both studies show that this 

manipulation reduced confirmation bias. Importantly, tag popularity did not interact with the 

individual factors prior knowledge and the interplay of prior attitudes and attitude confidence. 
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This shows that tag clouds may be highly effective tools to guide information selection or 

even nudge individuals toward certain options in information search, reducing the influence of 

their prior attitudes. 

Source Credibility 

In study 2, I manipulated source credibility in terms of expertise of the tagging community. In 

the high source credibility condition, I alleged that tagging community consists of experts 

who have been active in their field of research for years, whereas in the low credibility 

condition, I alleged that the tagging community consists of first semester students. I expected 

that high (vs. low) credibility would increase (vs. decrease) openness towards content 

independent of prior attitudes. 

However, in study 2, I found that when credibility was low, participants selected tags in line 

with their prior attitudes, but when credibility was high, participants selected tags independent 

of their prior attitudes. These results partially support the assumption that searchers were 

guided by accuracy motivation. When source credibility of the community was high, 

participants did select content independent of their prior attitudes. If participants were defense 

motivated, high validity of attitude inconsistent information would have presented a threat of 

their self-concept and participants would have preferred attitude consistent information (Hart 

et al., 2009).  

However, it was surprising that the influence of credibility could not be found for blog post 

selection or content evaluation (the influence of source credibility on blog post selection and 

evaluation was mediated via tags though, see Figure 2.8 in Appendix Publication 2). The 

finding that only in the low source credibility condition, participants selected more attitude 

consistent tags was interesting. One possible explanation could be that when credibility in 

tagging environments is low, and thus validity cues are not available in a context where 

validity cues are desired (accuracy motivation), in order to ease the decision-making process, 

participants could have employed simple heuristics such as the confirmation bias (Chaiken et 

al., 1989). 

In study 3, using a representative sample, I conducted a correlational analysis, since the 

manipulation checks showed no significant difference between the high and low credibility 

groups. Here, I found a pattern of results showing that defense motivation may have guided 

information search. As mentioned above, with respect to the evaluation of information, 

individual and collective validity cues interacted. A positive association between attitudes and 

the evaluation of attitude consistent information was found only when confidence was low, 
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and source credibility was high. In contrast to the findings in study 1 and study 2, this finding 

supports the account of defense motivation in health-related search. When confidence is high, 

according to defense motivation, people would not be threatened by attitude inconsistent 

information, and they should be more willing to select attitude inconsistent information (Hart 

et al., 2009). Regarding the evaluation of content, the fact that this result was found only 

when source credibility was perceived relatively high, this provides further support for 

defense motivation. High credibility of attitude inconsistent information poses a threat under 

defense motivation. To avoid threat, searchers avoid attitude inconsistent information (Hart et 

al., 2009). 

In sum, I manipulated source credibility in studies 2 and 3, and found mixed results. In study 

2, I used a sample consisting mainly of students and the credibility manipulation was 

successful. In study 3, I used a representative sample, but the manipulation of credibility was 

not successful, so a correlational analysis was done. In study 2 credibility influenced 

navigation (selection of tags), but not evaluation of content. In study 3, credibility did affect 

evaluation but not selection of content. In both studies, credibility interacted with prior 

attitudes, in a way that supports the accuracy motivation account in study 2 and the account of 

defense motivation in study 3. 

Accuracy and Defense Motivation in Health-Related Search 

Study 1 supported the assumption that participants were accuracy motivated, and with studies 

2 and 3, I found mixed support for the assumption that participants were accuracy motivated 

in health-related information search. Individual or subjective indicators such as prior 

knowledge (study 1), and prior attitudes moderated by confidence (study 2), guided 

navigation and evaluation of content. As collective indicators, study 1 and 3 show that tag 

popularity influenced navigation and subsequent content evaluation. The second collective 

indicator, source credibility of the tagging community affected tag selection in study 2. This is 

in line with predictions of accuracy motivation, but the results of source credibility in study 3 

were more in line the defense motivation account for information search. This may be due to 

the differences in the sample as I will discuss below. 
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Strengths and Limitations 

In the current dissertation, I found that affective processes guide selection and evaluation of 

tag-related content. This extends existing research in the field of social tagging, which 

exclusively focused on semantic associations in memory when explaining navigation (Cress, 

2013; Cress & Held, 2013; Cress et al., 2013; Held et al., 2012). Moreover, in in all three 

studies, I found that confirmation bias was involved in the selection of tags, related content 

and content evaluation of searchers. This shows that besides semantic associations, also 

heuristic cognitive processes such as confirmation bias play a role tag-based navigation, 

which is a completely new finding in the line of research of social tagging. 

Prior Attitudes 

To operationalize the affective processes that play a role in tagging environments, I used prior 

attitudes in studies 2 and 3. I asked participants to state pro and contra arguments regarding 

the treatment efficacy of psychotherapy and antidepressants. In doing so, a broad and natural 

indicator of the affective concepts in memory was obtained. This also allowed to describe the 

precise opinions of individuals about treatments, which is particularly relevant for health-

related research fields. For the representative sample in study 3, I also aggregated the 

arguments for and against each treatment, and presented the most common topics that were 

provided by the representative German sample. The drawback is that attitudes were not 

manipulated so attitudes may have been confounded with for example attitude certainty or 

knowledgeability of participants. 

Prior attitudes had a consistent effect on information search, however, in study 2 there was an 

unexpected interaction with credibility with respect to tag selection, and in study 3 there was 

no effect of prior attitudes on the selection of tags, whereas both studies showed an effect on 

blog post selection. This may be explained in part because the tags represented topics (e.g. 

“psychoanalysis”, “serotonin inhibitors”), and the tags were not evaluative themselves (e.g. a 

hypothetical tag “ineffective”). The impact of prior attitudes may have been higher, if also 

tags were evaluative. 

Confidence in Prior Attitudes 

By investigating the effects of metacognitive confidence on navigation and evaluation of 

online content, the current dissertation also entered uncharted territory. Whereas a great body 

of research investigated increased or decreased confidence as a result of feedback of the 

experimenters about correct or wrong decisions by participants (Hart et al., 2009), little work 
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has investigated the metacognitive aspect of confidence. That is, confidence manipulations 

that do not elicit self-threat as a result of negative feedback. Metacognitive confidence is the 

degree to which individuals estimate their knowledge or attitudes to be valid or correct. To 

manipulate metacognitive confidence, a manipulation that draws from the so-called Feynman 

technique (Holyoke & Feynman, 2010), is to have participants reflect on their ability to 

explain in a step-by-step manner, the causal functioning of objects (Johnson, Murphy, & 

Messer, 2016). In doing so, gaps of knowledge become apparent for the individual and 

confidence decreases. 

I drew on a metacognitive confidence manipulation of a different line of research. Research 

about the reception of persuasive messages showed that when participants recalled situations 

in which they were confident or doubtful about their thoughts, high confidence increased 

attitude consistent processing of messages (Petty et al., 2002). The same authors used 

affective manipulations in other studies to manipulate confidence like writing about happy or 

sad personal experiences, or play a role based on happy or sad dramatic scripts (Briñol et al., 

2007), but to my knowledge the authors or other researchers did not directly replicate their 

confidence manipulation. Therefore, studies 2 and 3 of the current dissertation provide an 

important replication attempt. And the replication attempt was only partially successful. In 

study 2 with a sample consisting largely of students, the replication was successful, however, 

with a representative sample of the German population in study 3, the replication did not 

work. Additionally, in study 2, the effect size was small to moderate, whereas the original 

research reported a large effect size of the manipulation (Petty et al., 2002). 

Tag Popularity 

The manipulation of social tag popularity has yielded the largest and a robust effect in the 

current dissertation. Manipulated tag size had consistent, large effect in studies 1 and 3, 

showing the capacity of tag clouds to counter heuristically guided search. 

However, a drawback is that the tags themselves have been constant across all experiments. 

And the tags themselves have some limitations. A limitation with respect to the presentation 

of the tag clouds is the selection and arrangement of tags in the cloud. The treatment terms 

used as tags were selected to have the same number of characters across both treatments, but 

the antidepressant tags were slightly less representative of natural language (“serotonin 

inhibitors”), compared to their psychotherapy counterparts (“behavioral therapy”). Moreover, 

the arrangement of the tags in the cloud was not randomized due to technical restrictions, 
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which would have been desirable to counter positioning effects known for tag clouds 

(Lohmann et al., 2009). 

Finally, antidepressant and psychotherapy tags may have had different base rates of selection, 

since psychotherapy tags might have been more representative of natural, everyday language 

(psychotherapy: cognitive therapy, gestalt therapy, interpersonal therapy, person-centered 

therapy, psychoanalysis; vs. antidepressants: MAO inhibitors, norepinephrine inhibitors, 

serotonin inhibitors, tetracyclic antidepressants, tricyclic antidepressants). 

With all these limitations, however, a highly promising finding is that tag popularity had a 

strong impact on navigation and subsequent information evaluation. This shows the huge 

potential of social tag clouds to guide information searchers and to reduce their confirmation 

bias. Particularly in health-related search, where prior attitudes may be biased or misleading, 

social tags might provide a corrective, given that the majority of users in these systems 

consists of experts. 

Source Credibility 

Social tagging platforms or other content sharing platforms lack professional gatekeepers who 

critically screen and select high quality content. And the health-related domain is one in 

which the skill of discriminating between trustworthy and less reliable online resources is 

essential for the searcher, to obtain high quality information, and to make informed decisions. 

In study 2, when banners on top of the page indicated high (vs. low) expertise of the tagging 

community, the sample consisting largely of students recognized experts correctly as more 

knowledgeable then first semester students. The representative sample in study 3 however did 

not rate experts as more knowledgeable than first semester students. This is in line with a 

recent review on the perceived credibility in online environments (Yang & Beatty, 2016), and 

a highly important finding for the evaluation and design of online platforms, and this implies 

that the target audience needs to be considered, which will be discussed in the next section. 

Accuracy and Defense Motivation 

Taken together, studies 1 and 2 with samples consisting largely of university students do 

support the accuracy motivation account in the health-related search with social tagging 

platforms. However, the findings of study 3 using a representative sample supported the 

defense motivation account. All significant results seemed to support this interpretation, with 

one exception. In study 2, when credibility was low, participants selected more attitude 

consistent tags. When credibility was high, participants did not select more attitude consistent 
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tags, which is in line with the accuracy motivation account, since participants should aim for 

high quality of information when accuracy motivated. So why were participants guided by 

their attitudes when credibility was low? An explanation could be that accuracy and defense 

motivation are independent dimensions, and when credibility was low, accuracy motivation 

might have been suppressed, since participants could not gain valuable information in the 

tagging environment. So, they merely relied on the confirmation bias heuristic, and their prior 

attitudes. The question to which degree participants were accuracy or defense motivated could 

have been answered if both types of motivation had been measured directly, which is another 

limitation of the current dissertation. 

Generalizability and External Validity 

The main three factors limiting the external validity of the present study are the samples used, 

the domain and the navigation platform type. First, the external validity or generalizability of 

the present results is limited. In all three studies, I used the mental health-related search 

context, to be specific, the treatments of depression. Therefore, it would be desirable to 

investigate information search with social tagging platforms also in other health-related 

domains, and more generally, in other domains or contexts in which accuracy motivation is 

expected to occur. Potential contexts could be workplace learning or formal education. 

Besides the domain, the results of the present dissertation were found with a specific content 

aggregation platform, which is mainly characterized by the usage of social tag clouds as 

navigation interface. It would be desirable to test the present results using different types of 

online platforms and content sharing or content aggregation platforms with different 

navigation interfaces, to test generalizability of the results to other online environments. 

Besides the domain and the type of platform, the third restriction applies to the samples with 

which the results were found. In studies 1 and 2 the sample consisted largely of university 

students, whereas in study 3 the sample was representative of the German online population. 

Interestingly, with the representative sample, I could not replicate the pattern of results 

expected if participants were accuracy motivated. 
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Implications for Future Research and Practice 

Although it is an important extension for the semantic focus on explaining navigation in 

tagging systems, the current dissertation remains exploratory when it comes to the formal 

representation of prior attitudes and their effects on navigation, whereas work on semantic 

associations in tagging systems is often highly formalized (Cress et al., 2013; W. Fu et al., 

2009; Ley & Seitlinger, 2015; Trattner, Kowald, Seitlinger, Kopeinik, & Ley, 2016). 

Likewise, attitude research in general adopted ideas from connectionist models of human 

cognition quite late. According to Van Overwalle & Siebler (2005), the first formal model 

that draws on connectionist networks to explain attitude formation and change has been 

introduced by the authors in 2005. This could serve as a reference model to merge research on 

the field of semantic associations with the research on attitude formation in social tagging 

systems. 

Nonetheless, the present dissertation breaks new ground compared to existing, formalized 

theories of social tagging systems, by adding the perspective of confirmation bias. That is the 

influence of individual prior attitudes on tag-based navigation and evaluation of tag-related 

information (Cress, 2013; Cress & Held, 2013; Cress et al., 2013; Held et al., 2012). This is 

particularly noteworthy since tags often reflect evaluations (Heckner, Neubauer, & Wolff, 

2008) of users, and the motivation to provide tags can be social in nature. For example, it has 

been found that opinion expression, self-presentation, or more general, social presence are 

motifs when users provide tags (Ames & Naaman, 2007; Nov, Naaman, & Ye, 2008; Zollers, 

2007). 

Taken together, this dissertation potentially lays the ground for a broader view of tagging 

behavior, going beyond semantic associations towards the influence of attitudes and heuristics 

in social tagging. This may not only be true for tag-based navigation (Cress et al., 2013), but 

potentially also for the imitation of tags (W.-T. Fu, Kannampallil, Kang, & He, 2010; 

Seitlinger, 2012; Seitlinger et al., 2015). 

Particularly for the health-related domain, a recent review has shown that perceived validity 

of information in online contexts varies with the platform that is being used (Yang & Beatty, 

2016). On platforms presenting user generated content, participants’ credibility evaluations 

are driven by homophily, that is the demographic similarity between content author or 

provider on the one hand, and the information searcher on the other. In contrast to this, on 

general purpose websites, credibility evaluations are driven by perceived expertise. In the 
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present work I found that credibility evaluations in studies 2 and 3 diverged. Whereas in study 

2, for the student sample, credibility evaluations were driven by expertise, in study 3 with the 

representative sample for German online users, credibility evaluations could not be increased 

with higher alleged expertise. 

It is conceivable that students may view themselves as more similar to experts who have a 

university degree, so that homophily might play a role here as well. This finding is in line 

with another recent review that found that manipulated and perceived credibility is stronger 

linked in student than in non-student samples (Yang & Beatty, 2016). In sum, these findings 

show that in the health-context, and possibly other context where accuracy motivation plays a 

role, confirmation bias depends on the sample and the platform being used. 

In study 3, I discussed the distinction of tag selection and the selection and evaluation of tag-

related content within the context of information foraging theory (Pirolli & Card, 1999), 

which distinguishes between-patch navigation (tag selection) and within patch navigation 

(blog post selection). In all studies of the present dissertation, I found that tag and blog post 

selection diverged to some degree. This divergence may be because tags reflected topics, 

whereas blog posts were evaluative in nature, positively highlighting the efficacy of a 

treatment. So, the exploratory (tag selection) and confirmatory (blog post selection) aspects of 

information were confounded with between- (tags) and within patch (blog posts) navigation. 

However, explicitly analyzing the distinction of between-patch and within-patch navigation 

may open a new perspective on the whole process of web-based information search, which 

has been widely neglected, although it is at the center of the information foraging theory, the 

most influential theory of human information search (Pirolli & Card, 1999). 

The present dissertation also offers insights and implications for practitioners who provide 

and author content, and the construction of content aggregation platforms. The first takeaway 

is that it is worth considering one’s target audience. Does the audience consist of the general 

population or people who are in an educational context such as university students? For 

students and in the health-related context I found accuracy motivation to be important. So, in 

case of university students, emphasizing the expertise of the source of community that 

collects content will likely lead to the recognition of expertise in students, however, in 

contrast to the general population, I found no impact of expertise on persuasion in student 

samples. 

Moreover, with student samples it might also be promising to provide metacognitive scaffolds 

to reduce overconfidence and increase openness to content. For example, “are you confident 
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about your existing knowledge” similar to studies 2 and 3 presented here; or “carefully reflect 

on your ability to explain to an expert, in a step-by-step, causally-connected manner, with no 

gaps in your story how the object works” (Johnson et al., 2016). 

In contrast to accuracy motivated students, if the target audience consists of the general 

population, I found defense motivation to more important. In study 3, the representative 

sample did not differentiate the source expertise of the tagging community in social tagging 

platform. When designing content aggregation platforms for such an audience, designers 

might consider that expertise does not play an important role when people estimate credibility 

of the content, but homophily or the similarity to the community collecting content might be 

more important. Also, in the health context with a representative sample, defense motivation 

seems to guide information search and evaluation. Therefore, attitude inconsistent content 

may be more persuasive if existing attitudes of the information searchers are acknowledged 

upfront, so that the information searcher does not become defensive in the face of attitude 

inconsistent information. 
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Conclusion 

To conclude, the current dissertation extends the current view of the literature on social 

tagging behaviour (Cress et al., 2013), by showing that not only semantic associations, but 

also prior attitudes and consequent confirmation bias have an influence on tag-based 

navigation. And the current dissertation shows that individual evaluations as well as collective 

cues of information validity moderate the influence of confirmation bias on navigation and 

evaluation of information. Finally, in the context of health-related information search, it could 

be shown that different samples behave differently, providing interesting insights for the 

design of content aggregation platforms and authors of health-related content on the web. 
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Abstract 

Background: The public typically believes psychotherapy to be more effective than 

pharmacotherapy for depression treatments. This is not consistent with current scientific 

evidence, which shows that both types of treatment are about equally effective. 

Objective: The study investigates whether this bias towards psychotherapy guides online 

information search and whether the bias can be reduced by explicitly providing expert 

information (in a blog entry) and by providing tag clouds that implicitly reveal experts’ 

evaluations. 

Methods: A total of 174 participants completed a fully automated Web-based study after we 

invited them via mailing lists. First, participants read two blog posts by experts that either 

challenged or supported the bias towards psychotherapy. Subsequently, participants searched 

for information about depression treatment in an online environment that provided more 

experts’ blog posts about the effectiveness of treatments based on alleged research findings. 

These blogs were organized in a tag cloud; both psychotherapy tags and pharmacotherapy 

tags were popular. We measured tag and blog post selection, efficacy ratings of the presented 

treatments, and participants’ treatment recommendation after information search. 

Results: Participants demonstrated a clear bias towards psychotherapy (mean 4.53, SD 1.99) 

compared to pharmacotherapy (mean 2.73, SD 2.41; t173=7.67, P<.001, d=0.81) when rating 

treatment efficacy prior to the experiment. Accordingly, participants exhibited biased 

information search and evaluation. This bias was significantly reduced, however, when 

participants were exposed to tag clouds with challenging popular tags. Participants facing 

popular tags challenging their bias (n=61) showed significantly less biased tag selection 

(F2,168=10.61, P<.001, partial eta squared=0.112), blog post selection (F2,168=6.55, P=.002, 

partial eta squared=0.072), and treatment efficacy ratings (F2,168=8.48, P<.001, partial eta 

squared=0.092), compared to bias-supporting tag clouds (n=56) and balanced tag clouds 

(n=57). Challenging (n=93) explicit expert information as presented in blog posts, compared 

to supporting expert information (n=81), decreased the bias in information search with regard 

to blog post selection (F1,168=4.32, P=.04, partial eta squared=0.025). No significant effects 

were found for treatment recommendation (Ps>.33). 

Conclusions: We conclude that the psychotherapy bias is most effectively attenuated—and 

even eliminated—when popular tags implicitly point to blog posts that challenge the 

widespread view. Explicit expert information (in a blog entry) was less successful in reducing 
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biased information search and evaluation. Since tag clouds have the potential to counter 

biased information processing, we recommend their insertion. 

Introduction 

In the last decade, patients’ preferences have increasingly been taken into account when 

choosing a treatment for depression (SE & JP, 2013), which conforms to American 

Psychiatric Association guidelines (American Psychiatric Association, 2010). Previous 

research has demonstrated, however, that laypeople hold beliefs about depression treatment 

that are partly inconsistent with scientific evidence. They believe, for instance, that 

psychotherapy is a more effective treatment for depression than pharmacotherapy (Furnham, 

Pereira, & Rawles, 2001; Priest, Vize, Roberts, Roberts, & Tylee, 1996). In contrast to this, 

current scientific evidence demonstrates that pharmacotherapy and psychotherapy are nearly 

equally effective (Cuijpers et al., 2013; De Maat, Dekker, Schoevers, & De Jonghe, 2006). 

Consequently, the layperson’s beliefs are biased.  

This study investigates how biases like this one can be reduced. For our study, we chose the 

domain of depression treatment and made use of the psychotherapy bias. Specifically, we 

expected that laypeople’s bias towards psychotherapy leads to a confirmation bias in 

information search and evaluation. The confirmation bias refers to the robust findings that 

individuals tend to process information in a manner that confirms their pre-existing beliefs. 

Therefore, a confirmation bias in searching for information is not only of interest for 

depression treatment or the comparison of psychotherapy and pharmacotherapy, but for 

health-related information search in general. Individual convictions lead to one-sided 

information processing. When these convictions are not justified by scientific evidence, 

people run the risk of being misinformed.  

Therefore, we investigated two factors that might reduce one-sided information processing. 

One of the most reliable and objective information sources on the Web is expert information. 

We tested whether facing explicit expert information would reduce the bias. Moreover, we 

were interested if aggregated expert information presented in tag clouds would reduce the bias 

as well. 

Blogs and Social Tagging 

In the last decade, the Internet has become one of the most important sources for health-

related information (Wang et al., 2012). This phenomenon created the need to investigate the 

communication between experts and laypeople (Kienhues, Stadtler, & Bromme, 2011). Blogs 
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have been among the most effective applications for disseminating and discussing health-

related topics by experts and a general audience. Blogs are authored by and targeted at 

laypeople as well as health professionals (eg, New York Times Well Blog, Harvard Health 

Blog), and blogs often report current scientific studies, as well as the author’s personal 

opinion, which can be discussed by the public in the comments section. Moreover, blogs are 

among the crucial starting points for health-related online information search (Atkinson, 

Saperstein, & Pleis, 2009). 

In order to provide an overview of the relevant content of a blog and to organize related blog 

posts, popular blogging sites such as Technorati, WordPress, or Counselling Resource include 

tag clouds or tag lists (Batch, Yusof, & Noah, 2013). We focus on tag clouds (Figure 1.1) 

because tag clouds provide implicit information on the popularity of topics. Tag clouds 

display different tags in varying font sizes, according to tag popularity. In broad folksonomies 

(eg, del.icio.us), which allow not only creators, but also recipients to tag digital artifacts, 

many people search for the same tags or provide the same tag for numerous blog posts. These 

co-occurring tags can be displayed in a tag cloud with varying font size, according to the 

number of co-occurrences. 

 

Figure 1.1 Tag cloud versions used in the study. 

 

Tags have two important functions. First, tags organize content. When people provide the 

same tag for different blog posts, blog posts with a common topic are quickly found via a 

common tag (eg, the topic with the tag “health” on WordPress). Second, the font size of a tag 

reflects the popularity of the underlying concept. For example, Figure 1.1 demonstrates the 

three versions of a tag cloud with the same content, but different popularity of treatments for 

depressive disorders, used in the current study. Popular tags that represent treatments can be 

seen at a single glance (Peters & Stock, 2010). 
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Previous research on the perception of tag clouds has demonstrated that the popularity of tags 

(presented as tag size) influences information search and information evaluation (Cress, Held, 

& Kimmerle, 2013; Held, Kimmerle, & Cress, 2012). Popular tags in a tag cloud, for instance, 

are more frequently selected and their resources more often consulted (Cress & Held, 2013). 

Popular tags not only guide navigation behavior but also information evaluation. Concepts 

represented by popular tags are rated as more typical of a domain (Held et al., 2012). 

Moreover, people align their cognitive concepts to the concepts represented by popular tags. 

After navigating with tags, people remember more popular concepts compared to less popular 

concepts (Cress & Held, 2013; Seitlinger, 2012). 

Confirmation Bias in Online Information Search 

In order to investigate the confirmation bias in health-related information search, we chose the 

topic of depression treatment with pharmacotherapy or psychotherapy because previous 

research has demonstrated a discrepancy between laypeople’s beliefs and scientific evidence. 

As mentioned, psychotherapy is viewed to be more effective (Furnham et al., 2001; Priest et 

al., 1996), whereas scientific evidence points to a comparable efficacy of both treatments 

(Cuijpers et al., 2013; De Maat et al., 2006). We refer to this misconception as psychotherapy 

bias. Bias in our conception thus differs from personal preference in that it represents a 

systematic deviation from scientific knowledge and it describes subjective weightings of 

information. We expected that users’ information search is influenced by their belief that 

psychotherapy is more effective. Research from the confirmation bias has shown that people 

confirm their pre-existing beliefs by selecting information that supports those beliefs (Fischer, 

Schulz-Hardt, & Frey, 2008; Jonas, Schulz-Hardt, Frey, & Thelen, 2001; Kayhan, 2013; 

Schwind, Buder, Cress, & Hesse, 2012; Vydiswaran, Zhai, Roth, & Pirolli, 2012), for an 

overview, see (Hart et al., 2009). 

The confirmation bias describes people’s need to confirm their beliefs and attitudes when 

engaged in search for online information (Schwind et al., 2012; Vydiswaran et al., 2012). 

Regarding the psychotherapy bias of laypeople, we expected that when people search for 

information, they would prefer information about the efficacy of psychotherapy over 

information about the efficacy of pharmacotherapy. This preference in turn strengthens their 

prior belief that psychotherapy is effective in treating depression. 

Accordingly, our first hypothesis is that the psychotherapy bias—the conviction that 

psychotherapy is more effective than pharmacotherapy—leads to a confirmation bias in online 

information search where people prefer to select psychotherapy-related tags and content (H1). 
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If this confirmation bias determines information search, the question arises as to how the bias 

can be reduced. Research has shown that people perceive expert information as credible 

(Kammerer, Bråten, Gerjets, & Strømsø, 2012), and this leads people to align subsequent 

information search behavior. Therefore, we hypothesized that prior expert information that 

challenges pre-existing efficacy evaluations, compared to prior expert information that 

supports pre-existing evaluations, decreases biased information search (ie, tag selection and 

blog post selection; H2). Likewise, biased information search was expected to decrease with 

the provision of tag clouds that challenge pre-existent efficacy evaluations. That is, being 

exposed to tag clouds that have antidepressants as popular tags should decrease the 

predominant selection of psychotherapy-related tags and blog posts, in comparison to 

balanced tag clouds and tag clouds with psychotherapy as popular tags (H3). The same bias-

reducing effects of challenging (vs supporting) prior expert information (H4) and challenging 

(vs balanced or supporting) tag clouds (H5) were expected with regard to the evaluation of 

information. Furthermore, we expected challenging (vs supporting) prior expert information 

(H6) and challenging (vs balanced or supporting) tag clouds (H7) to lead to a more frequent 

recommendation of pharmacotherapy. 

Results 

Recruitment 

Participants were recruited via two mailing lists, to which mostly university students from a 

broad range of disciplines had voluntarily enrolled. They were provided with a link that led 

them to a fully automated online survey. We reminded all participants twice via email to take 

part in the study. We did not use cookies or an IP (Internet protocol) check to detect or 

prevent multiple participation. However, all the provided email addresses were unique. There 

were no specific eligibility criteria with the exception of computer literacy as an implicit 

criterion. In order to have an 80% chance to detect a moderate effect (f=0.25), we would 

require 26 participants per group (a priori analysis of variance [ANOVA] power analysis 

conducted with G*Power 3.1.5; parameters set to f=0.25, 1–beta=.80, alpha=.05, numerator 

degrees of freedom=2, 6 groups; (Faul, Erdfelder, Lang, & Buchner, 2007)). The study was 

conducted within a period of 10 weeks from December 2012 until March 2013 and was 

stopped after planned sample size was reached in all conditions. 

We outlined in the invitation mail that we were conducting a study on the treatment of 

depression, with the main task of rating short blog posts about different treatment options. We 

emphasized that participation would be voluntary, could be withdrawn at any point, and that 
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the study would not cause harm of any kind. We also assured anonymity and the option to 

withdraw the data at the end of the study without providing reasons. Participants were 

informed about the duration of the study and the possibility to win €25 or €50 Amazon gift 

certificates. They were informed that by clicking the next button, they would provide 

informed consent. Moreover, they were asked to contact the experimenter (email was 

provided) in case of questions or considerations of any sort. There was no institutional 

affiliation presented in the invitation mail, but during the online study (see upper left part of 

Figure 1.2). Ethical approval was provided by the Ethical Committee of the Knowledge 

Media Research Center (LEK 2012/023). 

 

Figure 1.2 Screenshot of information search environment. 

 

Design and Procedure 

The study comprised a 2 (prior expert information: supporting, challenging) x 3 (tag 

popularity: psychotherapy, balanced, pharmacotherapy) between-subjects design. Participants 

were randomly assigned the following simple randomization procedures (computerized 

random numbers) to the different treatment groups, with the only restriction that a maximum 

of 35 individuals (who completed the study) were allowed per condition. We manipulated 

prior expert information by the content of the blogs that participants read before navigating in 

the tagging environment. Participants read either two blog posts highlighting the efficacy of 
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psychotherapeutic treatment (supporting) of depressive disorders, or two blog posts 

highlighting the efficacy of pharmacotherapy (challenging). 

As a second factor, we manipulated tag popularity by the font size of tags in the tagging 

environment. In the case of tag popularity, it is not a single resource that explicitly provides a 

statement regarding the efficacy of a treatment. Rather, the size of the tags implicitly provides 

insight into the popularity of treatments, as it is seen by experts. Either psychotherapy tags 

were displayed with a larger font size compared to pharmacotherapy tags, or pharmacotherapy 

tags were larger, or tags of both types of treatment had the same size (Figure 1.1, middle 

panel). Importantly, the tag-related blog posts presented during information search were the 

same across all conditions.  

After the first two pages where participants were informed about the study and provided 

informed consent, the algorithm randomly assigned participants to one of the six conditions 

and a series of online forms followed. Participants filled out demographic data, followed by 

questionnaires (eg, prior beliefs about treatment efficacy, cf. measures section).  

In the first phase of the experiment, participants read two blog entries. Participants were 

randomly assigned to read either two blog posts emphasizing the efficacy of psychotherapy 

(supporting the bias, n=93) or to read two blog posts emphasizing the efficacy of 

pharmacotherapy (challenging the bias, n=81) in the treatment of depressive disorders. The 

first blog entry reported that a large global network of “neurologists and psychologists” 

(expert information) agree on the efficacy of either pharmacotherapy or psychotherapy in the 

treatment of depression. The second blog entry presented the positive results of a 

neuroimaging evaluation study, arguing for the respective interpretation. Prior information 

was held constant, so the reasoning in both conditions was exactly the same; we interchanged 

only the terms antidepressants and psychotherapy. Note that no comparison to other types of 

treatment was provided in the blog posts. After each blog post, participants rated its 

persuasiveness. 

After the first phase, participants were informed about the nature of tags and tag clouds. It 

was stated that tags describe and categorize online content, and an example of a tag cloud was 

shown. Participants were told that experts provided the tags in the following task. The more 

often a certain tag had been provided by these experts, the larger the tag in the cloud 

appeared. Therefore, participants were aware that large tags described popular topics among 

experts.  
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In the second phase of the experiment, participants searched for treatment-related information. 

The task for participants was to find useful information to provide information to a 

hypothetical friend who suffered from major depressive disorder. After the instructions, the 

information search environment appeared. Participants were randomly assigned to one of the 

three versions of a tag cloud (Figure 1.1). The tag cloud either supported psychotherapy bias 

(psychotherapeutic treatments popular, n=56), or it was neutral with respect to treatment 

popularity (all treatments equally popular, n=57), or it challenged psychotherapy bias 

(pharmacological treatments popular, n=61). Participants navigated with the static tag cloud 

to search information for psychotherapy and pharmacotherapy treatments. When participants 

clicked on a tag, three short related blog posts appeared to the left of the tag cloud. Blog posts 

were constant across all experimental conditions. Therefore, all participants had access to the 

same information. A pilot study (n=32) had assured that blog posts did not differ in 

persuasiveness, in order to rule out material effects. Tags in the cloud represented different 

types of treatment, and tag-related blog posts described the efficacy of the respective 

treatment. After 5 minutes, a stop button appeared at the upper right part of the screen. From 

this moment, participants could freely choose when to end the information search task. The 

timer was implemented in order to assure sufficient amount of navigational data. 

At the end of the study, all participants were thoroughly debriefed and informed about the fact 

that the presented materials were not genuine materials and that tag clouds thus did not reflect 

actual scientific knowledge but had been experimentally designed. 

Materials 

Content of Prior Expert Information 

The two blog posts in the two different conditions of expert information contained matched 

main arguments for the efficacy of psychotherapy versus pharmacotherapy. Therefore, all 

blog posts in this study were fictitious. The first blog post in both conditions described the 

establishment of a database with scientific studies by an extensive and worldwide network of 

researchers. The second blog post in both conditions described the successful remediation of 

neuronal brain activity and brain structures, after treatment with either psychotherapy 

(supporting prior expert information) or pharmacotherapy (challenging prior expert 

information). Text length ranged from 98 to 118 words. 

Tagging Environment 
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The tagging environment for information search consisted of two main sections (Figure 1.2). 

At the right side of the screen, 14 tags were presented. Five tags indicated psychotherapy, five 

tags indicated pharmacotherapy, and four tags were neutral with respect to treatment (media 

coverage, prejudice, prevalence, societal relevance; Figure 1.1). We varied tag popularity. In 

the psychotherapy tags popular condition, all psychotherapy tags were larger compared to 

pharmacotherapy tags. In the pharmacotherapy tags popular condition, all pharmacotherapy 

tags were larger compared to psychotherapy tags. In the balanced tag popularity condition, all 

tags had the same size. 

At the left side of the screen in the tagging environment, for each tag, related blog posts were 

presented (Figure 1.2). Three blog posts were related to each tag. The content of the blog 

posts for pharmacotherapy (15 posts) and psychotherapy (15 posts) was held constant. We 

composed pairs of psychotherapy and pharmacotherapy blog posts, with the same main 

arguments and length (mean 76.8 words, SD 6.1) but different wording. Each post described a 

common symptom of depressive disorders (e.g., psychomotor impairment) and scientific 

studies reported by an expert. The alleged experts concluded that the studies showed the 

efficacy of treatment by successfully reporting a remediation of the symptoms. All reported 

studies referred only to the efficacy of the respective treatment. There was no information 

available on the comparability of efficacy between pharmacotherapy and psychotherapy. A 

pilot study (n=32) assured that the blog posts had equal readability and that the 

persuasiveness and quality of all arguments did not differ within the pairs of blog posts about 

pharmacotherapy and psychotherapy. Initially, only the headline and the first sentence of each 

blog post were presented. In order to read the full blog post, participants had to click on the 

first sentence to expand the blog post. 

The tagging environment displayed in the Web browser (programmed with Adobe Flash 

Builder) was developed by software developers at the Knowledge Media Research Center. 

The tagging environment was used for the first time; there were no changes of functionality 

during the period of data collection. Personal information (email address, demographic data) 

was stored separate from the survey data on a local server. 

Measures 

Items of all the questionnaires were in fixed order; up to 7 items were displayed per screen. 

We implemented a completeness check so no items could be skipped by participants. 

Participants could not use a back button of the browser or within the survey. The measures are 

described in the order they appear in the experiment.  
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Prior Knowledge 

Prior knowledge about depressive disorders was examined by 24 items regarding general 

knowledge (eg, false: “Women suffer from depressive disorders as often as men do”; true: 

“People suffering from diabetes are more likely to suffer also from depressive disorders 

compared to the general population”) and symptoms of depressive disorders according to 

the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM IV) and the 

International Classification of Diseases (ICD) 10 (eg, true: “Depressive disorders are often 

characterized by heightened or lowered appetite”; false: “People with a depressive disorder 

show an obsessive need for cleanliness and order”). The answer format had the three 

categories: true/false/I don’t know (Cronbach alpha=.72). 

Evaluation 

Efficacy ratings were inquired for all the treatments that were presented prior to and after the 

experimental manipulations (see pre- and posttest, Figure 1.3). Five pharmacotherapy 

treatments and five psychotherapy treatments were rated on a 7-point scale ranging from 1 

(not effective) to 7 (highly effective). Prior to the experimental manipulation, we also 

provided an additional category “I don’t know”, in case participants were not knowledgeable 

about the treatment in question (which was coded as 4 on the 7-point scale). A rating bias 

score was derived by subtracting the sum score of pharmacotherapy from psychotherapy 

efficacy ratings. If participants did not click on a tag, the respective treatment rating was 

excluded. The tagging environment produced log files that coded every click in the 

environment and the respective time. For the posttest ratings, we analyzed only treatments 

that were viewed by participants for at least 10 seconds according to the log files. 

 

Figure 1.3 Study procedure. 
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Persuasiveness Ratings of Blog Posts 

After reading each of the two prior blog posts, participants rated the degree to which each 

blog post stated the efficacy of the presented treatment (either psychotherapy or 

pharmacotherapy) on a 7-point Likert scale (1=I agree not at all, 7=I completely agree). This 

rating served to ensure that the texts in both prior expert information conditions were equally 

convincing.  

Information Search 

In order to analyze the psychotherapy bias in information search, the number of selected 

pharmacotherapy tags was subtracted from the psychotherapy tags. Thus a positive value 

represented a searching bias towards psychotherapy. The same procedure was applied to the 

number of blog posts that participants read. 

Recommendation 

After the experimental manipulations, participants were asked to provide a treatment 

recommendation for a hypothetical friend. They were instructed to give reasons for the 

recommendation in about five sentences. Recommendations were coded from 1-5 (5: 

recommendation for psychotherapy only, 4: psychotherapy preferred, 3: combination therapy, 

2: pharmacotherapy preferred, 1: pharmacotherapy only). At the end of the study, participants 

had the opportunity to provide qualitative feedback through a feedback form. 

Statistical Methods 

In order to test our main hypotheses, we conducted a 2 (prior expert information: supporting, 

challenging) x 3 (tag popularity: psychotherapy, balanced, pharmacotherapy) ANOVA with 

planned contrasts for the factor tag popularity. With additional t tests, we examined whether 

participants in the challenging tag popularity condition demonstrated any bias in information 

search at all. 

Results 

Participants and Dropout Analysis 

Initially, 440 individuals followed our invitation and started the online experiment. As can be 

seen in Figure 1.4, 33.6% (148/440) participants dropped out after the welcome page, and 

24.3% (107/440) dropped out during the actual survey. The dropout during the survey is 
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comparable to other online surveys (Reips, 2002). In addition to these dropouts, we excluded 

a small number of participants 2.5% (11/440) due to excessive navigation times (see Figure 

1.4). This was done in order to assure that the subsequent analysis of information search was 

not distorted by outliers. Excessive navigation times were detected using the conservative 

outlier labeling rule (Hoaglin & Iglewicz, 1987). In order to make sure that our results were 

not specific for the complete cases, we analyzed tag selection and blog post selection for all 

participants who had participated up to this point and regardless of their navigation duration 

(50.9%, 224/440). The pattern of results was identical, which argues for the robustness of our 

findings. Our subsequent report will be based on those participants who completed the study 

and did not exhibit excessive navigation times (39.5%, 174/440). 

 

Figure 1.4 Participant flow diagram. 

Table 1.1 details the demographics and baseline characteristics of participants. Ages ranged 

from 16-62 years (mean 23.8, SD 3.8); 74.7% (130/174) were women. Regarding familiarity 

with the applications under investigation, 44.8% (78/174) stated that they were familiar with 

social tags, 26.4% (46/174) had knowingly assigned social tags on the Web, 67.2% (117/174) 

were reading blogs, and 13.8% (24/174) had authored a blog. Most of them were students 

(74.7%, 130/174) of a non–health care related subject (72.4%, 126/174). A minor proportion 

had health care related background knowledge due to their field of study (21.3%, 37/174): 
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psychology, medicine, pharmacy, nursing care, molecular medicine, and neuroscience. It is 

noteworthy that we reran all analyses without participants from health care related subjects in 

order to test whether our results hold for laypeople, but the pattern of results was identical. 



Appendix: Publication 1  48 

 

 

Table 1.1 Sample characteristics. 

Characteristics  n % 

Education 

 Not yet graduated 130 74.7 

 Graduated 43 24.7 

  No higher education 1 0.6 

Field of study, n 

 Health care related subject 37 21.3 

 Non–health care related subject 126 72.4 

  Not specified 11 6.3 

Age 

 15-19 26 14.9 

 20-24 97 55.7 

 25-29 36 20.7 

 30-39 10 5.7 

 40-49 4 2.3 

  62  1 0.6 

Total 174 100 

 

Assuring Equivalence of Groups 

First, we checked the equivalence of groups regarding participants’ prior knowledge. A 2 

(prior expert information: supporting, challenging) x 3 (tag popularity: psychotherapy, 

balanced, pharmacotherapy) ANOVA showed no main effect of tag popularity (F2,168=2.32, 

P=.102, partial eta squared=0.027), and no significant effect of prior expert information 

(F1,168=3.63 P=.06, partial eta squared=0.021). Prior knowledge was not significantly related 
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to any of the dependent variables (tag selection: r=–.04, P=.62; blog post selection: r=–.03, 

P=.66, efficacy rating: r=.03, P=.66, recommendation: r=.06, P=.47), nor was it a significant 

covariate, nor did prior knowledge as a covariate change the pattern of significance for each 

dependent variable in separate ANCOVAs. Therefore, we did not include prior knowledge as 

a covariate in the following analyses. 

In order to assure equivalent treatment intensity of prior expert information, participants rated 

persuasiveness of both blog posts on a 7-point scale (1=I don’t agree, 7=I completely agree). 

There was no difference of the persuasiveness ratings between the prior pharmacotherapy 

expert information group (mean 5.86, SD 1.03) and the prior psychotherapy expert 

information group (mean 5.91, SD 1.11; t173=0.27, P=.79, d=0.08). 

Psychotherapy Bias 

In the following analyses, we investigated whether participants showed a psychotherapy bias 

regarding pre-existent beliefs (H1). To this end, we analyzed efficacy ratings of 

psychotherapy and pharmacotherapy that had been assessed prior to the information search. 

Efficacy ratings on a scale ranging from 1-7 showed that participants expressed strong 

superiority of psychotherapy (mean 4.53, SD 1.99) over pharmacotherapy (mean 2.73, SD 

2.41; t173=7.67, P<.001, d=0.81) with regard to the treatment of depression. Thus the 

participants of our study clearly demonstrated a psychotherapy bias (Furnham et al., 2001; 

Priest et al., 1996). In the following sections, we will show how the bias influenced 

information processing and what factors affected the bias. 

Information Search 

We first tested whether the psychotherapy bias emerges in information search (H1). This 

hypothesis was confirmed, since participants generally selected more psychotherapy tags 

(mean 4.66, SD 2.28) compared to pharmacotherapy tags (mean 3.87, SD 3.35; t173=2.83, 

P=.005, d=0.25). Further support was provided by the fact that participants selected more 

psychotherapy blog posts (mean 7.02, SD 4.47) compared to pharmacotherapy blog posts 

(mean 4.21, SD 3.97; t173=6.47, P<.001, d=0.66). 

Beyond demonstrating the biased information search behavior, we hypothesized that the 

psychotherapy bias is reduced by providing prior expert information (H2) and popular tags 

(H3) that challenge the psychotherapy bias. We will report two separate 2 (prior expert 

information: supporting, challenging) x 3 (tag popularity: psychotherapy, balanced, 

pharmacotherapy) ANOVAs for tag selection on one hand, and blog post selection on the 
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other. With regard to tag selection, the analysis did not yield a significant main effect of prior 

expert information (F1,168=.32, P=.57, partial eta squared=0.002). There was no tendency of 

participants to prefer either pharmacotherapy or psychotherapy tags when prior expert 

information challenged or supported psychotherapy bias (Figure 1.5, left panel). There was, 

however, a significant main effect of tag popularity (F2,168=10.61, P<.001, partial eta 

squared=0.112). A polynomial contrast analysis showed that there was a linear trend of 

selection bias across the tag popularity conditions (P<.001; Figure 1.5, left panel). 

Psychotherapy tag selection was higher in the condition with psychotherapy tags being 

popular compared to the balanced condition (Cohen’s d=0.49) and the pharmacotherapy 

popular condition (Cohen’s d=0.85). The interaction between prior expert information and tag 

popularity (F2,168=.02, P=.98, partial eta squared<0.001) was not significant. 

 

Figure 1.5 Information search bias (pharmacotherapy scores subtracted from psychotherapy 

scores; positive scores indicate a preference for psychotherapy over pharmacotherapy; 

negative scores indicate a preference of pharmacotherapy over psychotherapy). 

 

With regard to the second dependent measure of information search, blog post selection, a 

separate 2 x 3 ANOVA revealed a significant effect of prior expert information (F1,168=4.32, 

P=.04, partial eta squared=0.025). Reading a prior blog post that challenged the 

psychotherapy bias led participants to read more pharmacotherapy blog posts during their 

navigation in the tag cloud (Cohen’s d=0.30; Figure 1.5, right panel). The ANOVA also 
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showed a main effect of tag popularity on biased blog post selection (F2,168=6.55, P=.002, 

partial eta squared=0.072). A polynomial contrast analysis showed that there was a linear 

trend of selection bias across the tag popularity conditions (P<.001; Figure 1.5, right panel). 

Psychotherapy blog post selection was higher in the psychotherapy tags popular condition 

compared to the balanced condition (Cohen’s d=0.49) and the pharmacotherapy popular 

condition (Cohen’s d=0.85). The interaction of prior expert information and tag popularity 

was not significant (F2,168=.02, P=.98, partial eta squared<0.001). 

In an additional analysis, we exploratively examined whether participants in the challenging 

tag popularity condition exhibited any bias in information search at all. As indicated by t 

tests, this was not the case. Neither tag selection nor blog post selection were significantly 

biased: Ps>14. 

Taken together, we found evidence for a confirmation bias with participants selecting 

significantly more resources that were consistent with their previously held beliefs that 

psychotherapy is more effective. Our results also demonstrate, however, that this biased 

information selection can be significantly reduced. Whereas prior expert information reduced 

the biased selection of blog posts (but not of tags), tag popularity affected both measures of 

information search. Being exposed to a tag cloud that contained pharmacotherapy tags as the 

most popular ones did not only significantly decrease the biased search, but eventually 

eliminated the confirmation bias in that participants selected as many tags and resources of 

both treatment types. Hence, challenging tag clouds led to a balanced (ie, unbiased) 

information search. 

Evaluation of Information 

With regard to information evaluation, we hypothesized that prior expert information (H4) 

that challenges the psychotherapy bias decreases biased evaluation of information, compared 

to prior expert information, which confirms psychotherapy bias. We also expected popular 

tags (H5) that challenge psychotherapy bias to reduce biased evaluation of information, 

compared to balanced tag popularity and even more compared to popular tags that support the 

bias. In order to analyze both hypotheses, we conducted a 2 (prior expert information: 

supporting, challenging) x 3 (tag popularity: psychotherapy, balanced, pharmacotherapy) 

ANOVA, with efficacy ratings as the dependent measure. The main effect of prior expert 

information (H4) on biased efficacy rating failed to reach conventional significance levels 

(F1,168=2.93, P=.09, partial eta squared=0.017). Prior expert information that challenged 
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psychotherapy bias failed to significantly decrease biased information evaluation compared to 

prior expert information that confirms the bias. 

Popularity of tags challenging psychotherapy bias, in contrast, decreased biased information 

evaluation as indicated by a significant main effect of tag popularity on evaluation of 

information (F2,168=8.48, P<.001, partial eta squared=0.092). A polynomial contrast analysis 

showed that there was a linear trend of evaluation bias across the tag popularity conditions 

(P<.001; Figure 1.6). Psychotherapy bias in treatment evaluation was higher in the 

psychotherapy tags popular condition compared to the balanced condition (Cohen’s d=0.35) 

and the pharmacotherapy popular condition (Cohen’s d=0.77). The interaction of prior expert 

information and tag popularity was not significant (F2,168=.18, P=.84, partial eta 

squared=0.002). 

 

Figure 1.6 Efficacy ratings of blog posts (pharmacotherapy scores subtracted from 

psychotherapy scores; positive scores indicate a preference for psychotherapy over 

pharmacotherapy; negative scores indicate a preference of pharmacotherapy over 

psychotherapy). 
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Further explorative analyses supported what can be derived from Figure 1.6 already. Efficacy 

ratings after the information search task were no longer biased in the challenging tag 

popularity condition (t33=0.37, P=.72 in the supporting prior expert information condition and 

t25=0.55, P=.59 in the challenging prior expert information condition). 

In sum, our interventions were differentially successful in reducing the confirmation bias with 

regard to the evaluation of information. Whereas prior expert information failed to exert a 

significant influence, tag clouds with tags that challenged the psychotherapy bias not only 

reduced biased information evaluation, but eventually eliminated any bias. Efficacy ratings in 

this condition were thus eventually in line with scientific evidence.  

Recommendation 

Beyond information selection and evaluation, we expected that prior expert information (H6), 

as well as tag popularity (H7) that challenges the psychotherapy bias, to decrease biased 

treatment recommendation for a hypothetical friend. We conducted an additional 2 (prior 

expert information: challenging, supporting) x 3 (tag popularity: psychotherapy, balanced, 

pharmacotherapy) ANOVA with treatment recommendation as the dependent variable. The 

results showed neither a significant main effect of tag popularity (F2,168=.22, P=.81, partial eta 

squared=0.003) nor a significant main effect of prior expert information (F1,168=.97, P=.33, 

partial eta squared=0.006). The interaction was also not significant (F1,168=.08, P=.92, partial 

eta squared=0.001). Overall, prior expert information and tag popularity had no effect on 

recommendation. Figure 1.7 shows that most of the participants recommended psychotherapy. 

 

Figure 1.7 Treatment recommendation after experiment. 
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We conducted an exploratory qualitative analysis of the reasons for the treatment 

recommendation. Most of the participants did not provide any reasons but among those who 

did, the most frequently mentioned aspects regarded etiology or negative consequences of 

antidepressants. Specifically, 16.7% (29/174) participants argued for psychotherapy because 

they were convinced that biographical and social causes are crucial for the causation and 

treatment of depression. Another 10.3% (18/174) participants mentioned side effects, and 

6.3% (11/174) reasoned that antidepressants are addictive. Finally, 4.6% (8/174) revealed that 

they believed that overcoming depression is an act of will or a personal responsibility. 

Discussion 

This study investigated potential measures to decrease biased beliefs and their influence on 

information selection and information evaluation. To this end, we made use of laypeople’s 

(erroneous) convictions that psychotherapy is more effective in treating depression and 

examined whether this conviction guides online information search. In line with prior 

findings, participants did believe in the superiority of psychotherapeutic treatment and thus 

exhibited a psychotherapy bias. When searching for information online about the treatment of 

depressive disorders, participants showed a general bias towards selecting psychotherapy 

treatments compared to pharmacotherapy treatments. 

We took two measures to reduce biased information processing. First, we exposed 

participants to expert information explicitly challenging the superiority of psychotherapy, by 

demonstrating the effectiveness of pharmacotherapy. This manipulation led participants to 

select fewer blog posts that were related to psychotherapy compared to the presentation of 

expert information supporting the effectiveness of psychotherapy. It did not affect, however, 

tag selection, and there was only a trend for it to exert an influence upon subsequent efficacy 

ratings. Hence, explicit expert information was only partially successful in reducing biased 

information processing. 

Second, we attempted to decrease biased information processing by presenting participants 

with tag clouds in which the most popular tags referred to pharmacotherapy (vs 

psychotherapy). Consistent with our hypotheses, participants in the pharmacotherapy 

condition selected these popular pharmacotherapy tags more frequently and read more of the 

underlying blog posts. Moreover, treatment efficacy ratings were affected. In contrast to our 

expectations, however, we did not find any effects on treatment recommendations.  
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Although both manipulations had an impact upon search behavior and efficacy evaluation, the 

manipulations did not exert an impact on providing recommendations to other people. The 

gap between the efficacy ratings and treatment recommendations might be due to other beliefs 

people have with regard to both therapies, such as side effects (Althaus, Stefanek, Hasford, & 

Hegerl, 2002; Angermeyer, Däumer, & Matschinger, 1993). Participants might be convinced 

that pharmacotherapy is effective, but they might still have feared detrimental side effects. 

The reasoning of participants supported this notion, as they frequently referred to side effects 

and even addictiveness of antidepressants when justifying their recommendation. This might 

indicate that even if a part of the beliefs changed (ie, the efficacy beliefs), other beliefs (eg, 

about side effects) still have a strong impact on the overall evaluation of a treatment. This is 

likely to be based on multiple aspects with efficacy being only one of them. Nevertheless, 

because our primary aim was to reduce laypeople’s misconceptions and to counter their 

biased information processing, we had primarily focused on treatment efficacy. After all, their 

beliefs had been shown to stand in contrast to scientific evidence. And it was due to this focus 

that all of our materials concerned treatment efficacy only. With regard to this misconception, 

however, our findings clearly argue for a success. Tag clouds with challenging popular tags 

were able to not only reduce biased information search and evaluation, but eventually led to 

an unbiased search and evaluation. That is, we were able to completely eliminate laypeople’s 

bias regarding treatment efficacy. 

Theoretical Implications 

Previous research on confirmation bias has shown that people’s prior beliefs influence their 

information search in a way that they seek to confirm their beliefs (Hart et al., 2009; Schwind 

& Buder, 2012; Schwind et al., 2012). The present study showed that implicit presentation of 

expertise is even more effective than the explicit one. Earlier research (Seitlinger, 2012) 

showed that tag semantics and popularity determine individual information processing 

behavior. Likewise, previous studies successfully showed that social tags influence 

information selection, evaluation, incidental learning (Cress et al., 2013; Held et al., 2012), 

and conceptual memory representations (Cress & Held, 2013; Seitlinger, 2012). The findings 

of the current study extend existing evidence by showing that expert information exerts an 

even larger influence on users’ beliefs, if it is presented implicitly such as in tag clouds 

compared to explicit presentations as in blog posts alone. This finding has some practical 

implications.  

Practical Implications 
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In order to make people more aware of expert information and to overcome their individual 

biases, it seems to be useful to provide them with tag clouds. If these tag clouds challenge 

their subjective beliefs, users are motivated to select more popular tags (that are inconsistent 

with their own beliefs) and to read more information challenging their own views. This leads 

to a reduced confirmation bias, not just with regard to information search, but also with regard 

to evaluation.  

A “correction” of subjective biases can only be achieved, however, if the information 

provided is not also biased. Thus, whether the effect that tag clouds have is really positive 

depends on the quality of tags and resources: does tag popularity really represent the scientific 

knowledge about a topic? In order to ensure that, it is important that people with high 

expertise provide the resources and tags. The provision of such expert information could be 

fostered if experts were encouraged to publish scientific studies in a style suitable for a broad 

audience, as this is already sufficient to reduce biased attitudes. 

Limitations 

In the current study, we carefully balanced the quality of arguments for both types of 

treatment. We therefore provided information only about the efficacy of treatments, not about 

other aspects such as side effects, which would be specific for each treatment. For future 

studies, it may be desirable to test this in more depth by including diagnostic information with 

respect to relative efficacy of both treatment types (eg, information on treatments that are less 

effective compared to others or placebo), as well as providing information on side effects or 

other treatment-specific information. 

Second, it must be pointed out that the present sample consisted mainly of university students 

or persons with a degree in higher education. Some of our participants had a health care 

related background. Our analyses showed, however, that the pattern of results was identical 

when these more knowledgeable participants were excluded. Hence, our findings should be 

valid with regard to laypeople. Nevertheless, future studies should also include participants 

without a higher education, as well as older persons. 

Conclusion 

Our major aim in this study was to investigate whether people exhibit a biased online 

information search behavior that is guided by biased beliefs. We examined the biased 

perception of laypersons that psychotherapy is more effective than pharmacotherapy, when it 

comes to the treatment of depression (Furnham et al., 2001; Priest et al., 1996). We do not 
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believe that our results are limited to the topic of depression or the pharmacological or 

psychological treatments. Rather, we would suggest that for any health-related issue involving 

different accounts or treatments, information challenging users’ prior knowledge and attitudes 

may increase their understanding of the topic in question (Angermeyer et al., 1993; Bientzle, 

Cress, & Kimmerle, 2013). 
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Abstract 

There is growing concern that online information searchers are overconfident and therefore 

largely search for information which reinforces their prior attitudes, blinded by confirmation 

bias. This study tests if this effect can be reduced in content aggregation platforms, when 

social tag clouds show popular topics among experts. We manipulated (1) confidence in prior 

attitudes, and (2) the credibility of the expert community that tagged the content. We found 

that both factors influence navigation in different ways. First, attitude confidence moderated 

the influence of prior attitudes when choosing how much attitude-consistent content in blog 

posts to read. When attitude confidence was high, prior attitudes were positively associated 

with selection of blog posts, when low, not positively associated. After navigation, when 

confidence was high, the content of attitude-consistent blog posts was more favourably 

evaluated, whereas when confidence was low, attitude inconsistent blog posts were more 

favourably evaluated. Second, source credibility moderated the influence of prior attitudes on 

tag selection. When source credibility was low, prior attitudes did guide tag selection, when 

high, they did not. With low source credibility, people selected more attitude-consistent 

content. The findings advance social tagging theories by showing that not only semantic 

associations, but also attitudes play a role when people select and process tags and related 

content. The findings also show that credibility and confidence have a different impact on 

different stages of information selection and evaluation. Whereas credibility is more 

important when switching among pages, attitude confidence is more important when reading 

and evaluating the content of one page. 

Introduction 

In online environments, it has been suggested that we often find ourselves in a filter bubble or 

echo chamber, where we only receive and attend to information that is consistent with our 

views and prior attitudes (Hart et al., 2009; Klayman, 1995; Knobloch-Westerwick, Sharma, 

Hansen, & Alter, 2005; Liao & Fu, 2013; Liao, Fu, & Mamidi, 2015; Nickerson, 1998; 

Schweiger, Oeberst, & Cress, 2014; Schwind, Buder, Cress, & Hesse, 2012; Vydiswaran, 

Zhai, Roth, & Pirolli, 2012; White & Horvitz, 2015). This is called confirmation bias 

(Klayman, 1995; Nickerson, 1998), and its robustness has been extensively documented by 

literature see (Klayman, 1995; Nickerson, 1998) for an overview and (Hart et al., 2009) for a 

meta-analysis). Confirmation bias is particularly prevalent and pertinent in online content 

platforms (Liao & Fu, 2013; Liao et al., 2015; Schweiger et al., 2014; Schwind et al., 2012; 
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Vydiswaran et al., 2012), and it fundamentally shapes our search for, and evaluation of 

information (Klayman, 1995; Klayman et al., 1987). Confirmation bias might possibly set us 

on a particularly harmful track, for example, when we search for health-related information 

online (Schweiger et al., 2014). 

Online search is so important that people still prefer to search online for an answer to a 

question even if they have an answer at hand (Ferguson, McLean, & Risko, 2015). This also 

suggests that searchers have less confidence in their own knowledge than in information they 

find online (Ferguson et al., 2015). But people are also exceedingly confident about their 

knowledge in spite of actual limitations to that knowledge. Such confidence has been 

exhibited in a large range of domains (Zell & Krizan, 2014). These findings show the central 

role confidence plays in online information search. Thus, the question of the consequences of 

confidence on confirmation bias is a fundamental one. In the study presented here, we 

investigate whether confirmation bias increases when searchers are highly confident and 

perceive their own attitudes as highly valid. 

Besides confidence, perceived validity of one’s own attitudes and perceived validity of the 

online community’s knowledge could also influence confirmation bias. However, this implies 

that searchers are equipped with the skill of recognizing whether a source is credible or not. 

There is mixed evidence from different online platforms whether people succeed in taking 

source credibility adequately into account. A recent review found in the context of health-

related search that homophily drives credibility evaluations of user-generated content (Ma & 

Atkin, 2017). That is, blog posts and health forum entries are evaluated as more credible when 

authors of blog posts or forum entries have demographics similar to those of the searcher (Ma 

& Atkin, 2017). But in social media or content aggregation platforms, the creator of the 

content often differs from the person or community which collects and shares content. We test 

whether searchers evaluate credibility correctly in terms of expertise of the community. And 

we ask the question whether the perception that the community is highly credible makes the 

searcher more open to content in spite of their prior attitudes. 

Finally, we explore how confidence and credibility shape confirmation bias in different stages 

of information search. To do this, we draw on the most influential theory of human 

information search, the information foraging theory (Pirolli & Card, 1999), as well as the 

extended information scent model (Cress, Held, & Kimmerle, 2013). Information foraging 

theory distinguishes between the breadth and depth of navigation. There are two fundamental 

search processes: the navigation among information patches (e.g., different websites) and the 
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uptake of information within one information patch (e.g., a single website). With respect to 

confirmation bias, this has far reaching implications: Individuals with higher attitude 

confidence may be prone to explore more attitude-consistent information patches, and dwell 

on attitude-consistent information within each patch. On the other hand, when searchers 

perceive the community that created and tagged the content as more credible and 

knowledgeable, they may be open to move among patches and read more content within 

single patches, independently of their prior attitudes. Interestingly, to our knowledge, no 

studies thus far have investigated confirmation bias with respect to both of these online search 

activities. In addition, we explore whether factors such as credibility or attitude confidence 

influence both information search activities. 

In sum, our expectations are the same for both selection activities (between-patch and within-

patch). As for the health-related context, we expect people to try to find the objectively best 

possible treatment, not a treatment that validates their self-concept (Hart et al., 2009). So, 

when searchers doubt the objective correctness of their prior attitudes because of lowered 

attitude confidence, they should be more open to attitude-inconsistent information. When 

searchers hold their prior attitudes with high confidence, they should select more attitude-

consistent information. On the other hand, when searchers doubt the objective correctness of 

the information provided by a tagging community where source credibility may be low, they 

should select less information in general, independently of prior attitudes. In the following 

section we will review literature relevant to these issues. 

Attitude confidence and confirmation bias 

People are, in general, exceedingly confident in the correctness of their knowledge and 

attitudes a confidence which is often inconsistent with their actual abilities. This is a 

phenomenon found in a wide range of domains, such as academic, intellectual, vocational, 

athletic, or even medical domains (Dunning, Heath, & Suls, 2004, 2011; Kruger & Dunning, 

1999; Moore & Healy, 2008; Zell & Krizan, 2014). At the same time, people don’t trust the 

confidence in their own knowledge enough, instead preferring to search online for an answer 

to a question, even when they already know the answer (Ferguson et al., 2015). Moreover, 

attitude confidence varies in different situations and domains. For example, when searching 

for health-related information, people may find themselves becoming uncertain when they 

must cope with diagnosis or a disease (Mishel, 1997; Neville, 2003). Having online 

information at hand even appears to increase overconfidence, as information searchers 

mistake access to information as having knowledge (Fisher, Goddu, & Keil, 2015). So, the 
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question arises, how does heightened or lowered confidence diminish or mitigate 

confirmation bias? 

Confidence, in general, has manifold consequences for selection and judgment of information. 

For example, people who are highly confident will select information in line with their prior 

attitudes (Kruglanski & Webster, 1996). On the other hand, a meta-analysis has shown that 

high confidence tends to decrease confirmation bias, since people don’t experience any threat 

to their own point of view (low defense motivation (Hart et al., 2009)). It should be noted, 

however, that the meta-analysis also presented a number of studies where high confidence did 

not decrease but instead increased confirmation bias (Hart et al., 2009). 

We expect that high attitude confidence would increase confirmation bias. This is because 

when we manipulate the metacognitive aspect of attitude confidence, we assume that defense 

motivation would not increase (Hart et al., 2009), but that the individual’s estimation of the 

validity of their own prior attitudes would increase. When individuals view their prior 

attitudes to be valid, confirmation bias should increase. When they estimate their attitudes to 

be invalid, confirmation bias should decrease. This is in line with the accuracy motivation 

theory, which in the health-related context, implies that information searchers should be 

motivated to search for objectively correct, valid information. 

To illustrate this, there is only one study that used the same manipulation of attitude 

confidence as we have used it (Petty, Briñol, & Tormala, 2002). So in this respect, the study 

presented here is a replication attempt. In the original study using manipulation of confidence, 

students first read a strong or weak version of a persuasive message in favor of 

comprehensive exams. In response to this, they were asked to provide their thoughts about the 

message. Then, for an alleged unrelated study, students were instructed to think back to 

situations in which they experienced doubt or confidence about their own thoughts. They 

were subsequently instructed to think back about the thoughts they had had in response to the 

persuasive message they had just experienced. Students who had recalled previous situations 

in which they were highly confident were more confident about their thoughts regarding the 

message than students who had recalled previous situations in which they were doubtful. The 

degree of confidence also had consequences for the degree of persuasion. Participants who 

were highly confident about their thoughts in response to the message were also more 

persuaded in line with their thoughts. This study showed that high metacognitive confidence 

led to more confirmation bias with respect to content evaluation. Moving beyond this result, 
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we go further here to test if high metacognitive confidence will lead to more attitude 

consistent information selection. 

To conclude, as a result of undergoing metacognitive confidence manipulation in a health-

related context, searchers’ information selection and evaluation should change as a function of 

attitude confidence. Highly confident searchers should believe in the validity of their prior 

attitudes. In contrast, less confident searchers should lose confidence in the validity of their 

attitudes and thus should look for more attitude inconsistent information and evaluate attitude 

inconsistent information more favorably. 

Source credibility in online information search 

Social tagging platforms and other Web 2.0 environments like social networks are often 

characterized by the absence of professional gatekeepers who critically filter and select high 

quality content (Rowland, 2011). Therefore, it lies in the hands of the information searcher to 

critically evaluate sources of information themselves. In the following section, we will review 

the findings regarding whether people succeed in considering source credibility adequately, 

both in the online health-related context, and in online content aggregation platforms, such as 

social tagging environments. 

A recent meta-analysis has shown that in the health context, it makes a difference whether 

people search for information on general websites or on sites that deliver user-generated 

content (Ma & Atkin, 2017). For websites, expertise was the decisive factor in credibility 

evaluations. But for user-generated content, homophily was decisive in credibility 

evaluations, so that searchers perceived laypersons who created content to have more 

credibility when their demographics were similar (Ma & Atkin, 2017). 

Also in the health-related context, but using web search engines, only some people succeeded 

in considering source credibility (Kammerer, Bråten, Gerjets, & Strømsø, 2013). Among 

laypersons who searched for two competing treatments of Bechterew’s disease, those 

participants who viewed the web as a highly (vs. less) reliable, accurate source of knowledge 

failed to verbally reflect on the credibility of the information source. Therefore, they visually 

inspected URLs for shorter periods, and they were less likely to select results at the bottom of 

the search engine results (thereby failing to consider differences between search results; 

(Kammerer et al., 2013)). In a follow-up study, those participants who viewed the web as a 

highly (vs. less) reliable source of knowledge, spent less time on pages with objective 

information, and were less likely to base their treatment recommendation and evaluation on 
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objective pages (Kammerer, Amann, & Gerjets, 2015). In this case, a short intervention 

improved their source evaluation behavior. 

With respect to the visual presentation of search results, a study found that when search 

results were presented in a gridlike interface, similar to tag clouds, source evaluation became 

more important than when the presentation was made in list format, where also the influence 

of list position decreased while participants selected more trustworthy search results 

(Kammerer & Gerjets, 2014). So, there is evidence that people succeed in critically evaluating 

information sources (Winter & Krämer, 2012, 2014), but this depended on personal 

characteristics as well as the visual characteristics of the navigation interface (Kammerer et 

al., 2013). 

Regarding the source evaluation of health-related information in social tagging systems, we 

found a single study which investigated whether people select tags that indicate the credibility 

of the tag-related source (O’Grady et al., 2012). When participants who had been diagnosed 

with diabetes browsed a tag cloud with information on their condition, only one-third used at 

least one credibility-related tag. When explicitly asked to search for highly credible content, 

about 90% used at least one credibility-related tag, and only 23% exclusively used credibility-

related tags. So, even when explicitly asked to evaluate source credibility, participants only 

partially evaluated credibility. In contrast to this, the study presented here does not focus on 

tags indicating credibility, but on the credibility of the community that provides the tags. 

It is our aim to assess whether searchers adequately consider the source credibility of the 

tagging community. We varied the expertise of the community providing tags and expected 

that high expertise would relate to a perception that the community was more credible as a 

source. Blog post authors and cited sources within blog posts were constant and tested in a 

prior study. In line with the accuracy motivation theory for confirmation bias (Hart et al., 

2009), we expected that perception of a community as highly credible should increase 

openness to selecting tags and blog posts, and increase openness towards persuasive messages 

from blog posts. 

Information foraging in tagging environments 

In its description of the search for information, the information foraging theory is based on an 

analogy to food-foraging strategies in behavioral ecology (Pirolli & Card, 1999). One of the 

basic claims is that cognitive systems aim to maximize gains of valuable information in 

relation to search cost, analogous to animals’ food search. The information searcher (predator) 
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browses different web sites (different patches in the environment) by estimating which links 

lead to highly valuable information (high yield patches, with lots of high caloric prey). 

There are two fundamental activities in information foraging: between-patch exploration, 

describing the breadth of information search, and within-patch exploitation describing the 

depth of search and consumption of information. A searcher will switch between patches if 

the next patch promises higher information value than the current patch. In contrast to 

between-patch exploration, within-patch exploitation is the activity of processing information 

within a website. To operationalize navigation between and within information sources, we 

use a tagging environment where searchers navigate between patches (separate sites) via 

social tags. The tags lead searchers to patches that list several blog post headlines on which 

they can click to read the full blog post. 

When users navigate between patches via tags (Figure 2.1), they need to estimate which 

navigation path will lead them to a patch with valuable information, or in other words, 

searchers follow the information scent. Information scent in social tagging systems depends 

on a user’s individual semantic associations as well as on the tag popularity of the tagging 

community (collective associations; (Cress & Held, 2013; Cress et al., 2013; Held, Kimmerle, 

& Cress, 2012)). Individual associations are activated in the searcher’s memory and will guide 

her or him to select tags that match with her or his associations. Collective associations in the 

form of popular tags will guide the searcher to select more popular tags which are displayed 

with a larger font size. Individual and collective associations are the fundamental building 

blocks of the extended information scent model (Cress et al., 2013), and literature on tagging 

presents individual and collective associations as the main factors that determine navigation 

between patches in social tagging systems (Cress & Held, 2013; Cress et al., 2013; Held et al., 

2012). 

 

Figure 2.1 Tag cloud used in this study. 
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Extending these findings, we raise the question as to whether, besides individual semantic 

associations, prior attitudes and thus confirmation bias also influence between-patch 

navigation in social tagging systems. A preliminary study showed that prior attitudes guided 

between-patch navigation (tag selection) as well as subsequent within-patch navigation 

(selection of blog posts on separate sites) (Schweiger et al., 2014). In terms of information 

foraging, this result suggests that information scent depends on prior attitudes. So, regarding 

between-patch navigation, tags that were in line with prior attitudes were selected more often. 

Moreover, within-patch navigation, or the selection of tag-related blog posts, was related to 

prior attitudes. As an extension of these preliminary findings, we test in this study if the 

influence of prior attitudes on navigation can be enhanced or weakened by attitude 

confidence. We also test whether high credibility of the community circumvents the influence 

of the participants’ prior attitudes and increases their selection rate between and within 

patches independently of prior attitudes. 

We align our expectations with existing literature on social tagging systems, where individual 

and collective factors independently influenced navigation and processing of information 

(Cress & Held, 2013; Cress et al., 2013; Schweiger et al., 2014). We assume that the 

searchers’ expected gain of desired information and therefore the information scent would 

depend on prior attitudes. Expected gain would be high when information is attitude 

consistent, and searchers would switch to more attitude-consistent patches by selecting 

respective tags. For blog posts, higher gain would be experienced from reading blog posts 

within attitude-consistent patches, and subsequent evaluation of blog posts should be more 

favourable when posts are attitude consistent. These effects should be stronger when attitude 

confidence is high compared to low. When source credibility is high, the expected gain should 

be higher for attitude-consistent as well as attitude- inconsistent patches, so overall, searchers 

should navigate more between and within patches. 

This study’s domain 

To structure an investigation of a health-related information search scenario using the 

treatment of depression disorders, we made use of participants’ prior attitudes. In many 

countries, psychotherapy is thought to be more effective than antidepressants (Angermeyer, 

Breier, Dietrich, Kenzine, & Matschinger, 2005; Jorm et al., 2005), although recent meta-

analyses show equal efficacy, on a moderate level, for both treatments (Cuijpers et al., 2013; 

De Maat, Dekker, Schoevers, & De Jonghe, 2006). In Germany, for example, we previously 
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found that antidepressants were considered to be moderately effective, whereas psychotherapy 

was even considered to be moderately to highly effective (Schweiger et al., 2014). However, 

it should be noted that this issue is probably not highly controversial, as a combination of both 

therapies was recommended by a significant proportion of participants in our previous study 

(Schweiger et al., 2014). 

To measure prior attitudes regarding the domain, and as part of the attitude confidence 

manipulation, we asked participants to provide arguments for and against psychotherapy and 

antidepressants. We propose that when a participant offers more arguments in favor of 

therapy and fewer against therapy, the overall evaluation is then positive, reflecting a positive 

attitude (Gawronski & Bodenhausen, 2011). So, to measure prior attitudes, we built an index 

with the sum of pro and contra arguments for psychotherapy and antidepressants. This should 

ensure that treatment relevant attitudes are measured in a broad and personal sense, without 

topical constraints. 

Finally, for the health-related domain of treatment for depression, we assume that individuals 

are accuracy-motivated when searching for information. A recent review has highlighted two 

different motivations that fuel confirmation bias (Hart et al., 2009). First, accuracy-motivated 

individuals seek to select objectively correct information. That is, when accuracy motivation 

is high, individuals are more open to attitude-inconsistent information. This is because 

accuracy-motivated searchers are more influenced by cues that indicate objective correctness 

or perceived validity of information (Hart et al., 2009). In contrast to this, defense motivation 

leads to selecting information that confirms prior attitudes and thus defends one’s self 

concept. For this study, our hypotheses are in line with the accuracy motivation theory, as we 

expect that for health-related searches, obtaining accurate information is more important to 

the searcher than protecting one’s self-concept. 

Overview and hypotheses 

We used tags in a social tag cloud where antidepressant tags were larger than tags that related 

to psychotherapy. Both kinds of treatment are discussed in the context of health. Since there is 

a preference for psychotherapy over antidepressants in the population (Angermeyer, van der 

Auwera, Carta, & Schomerus, 2017; Van Der Auwera, Schomerus, Baumeister, Matschinger, 

& Angermeyer, 2017), we aimed to counter this preference to increase the likelihood of equal 

amounts of clicking on both treatments (Schweiger et al., 2014). Before browsing the tag 

cloud, however, participants indicated their prior attitudes by providing arguments and 

efficacy ratings for antidepressants and psychotherapy. We began manipulation of the 
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participants’ attitude confidence by having them recall experiences where they either felt 

confident or unconfident about their thoughts (see (Petty et al., 2002)). Subsequently, we 

presented a tag cloud which came from one of two communities that differed in alleged 

expertise in the domain. Via tag clouds, participants navigated among patches, and they were 

able to select multiple blog posts within each patch. All blog posts highlighted the efficacy of 

either psychotherapy or antidepressants in a positive way. We did not present any blog posts 

that compared both types of therapy, or any blog posts that presented studies with negative 

findings. To measure the searchers’ content evaluation as a consequence of navigation, we 

had them rate treatment efficacy again, after navigation. Finally, we conducted a recognition 

test for the blog posts participants had read. 

We expected the following: 

First, we expected our replication of the confidence manipulation (Petty et al., 2002) to be 

successful (H1a). When attitude confidence is high, people will select more attitude-consistent 

tags (H1b) and blog posts (H1c), compared to when attitude confidence is lower. That is, to 

the degree that people favour or disfavour treatments, confidence should moderate the 

influence of prior attitudes on attitude-consistent selection of tags and blog posts. Content 

evaluation in terms of treatment efficacy ratings after navigation will change accordingly 

(H1d). 

Second, participants will recognize credibility of the tagging community (H2a). If a highly 

credible community (compared to a less credible community) provides content, tags (H2b) 

and blog posts (H2c) of this community should be selected more often. In the same vein, 

content gathered by a highly credible community will increase change of treatment efficacy 

ratings more compared to a less credible community (H2d). 

A possible interaction effect between attitude confidence and source credibility remains an 

open question, since to the best of our knowledge, there are no background studies that have 

manipulated attitude confidence in combination with source credibility in online or offline 

information selection tasks. A second open question to be explored is whether knowledge 

acquisition will also be affected. 

Results 

Recruitment and participants 

Participants were contacted via a mailing list. As an incentive, participants were offered the 

opportunity to take part in a lottery with 50 Euro Amazon gift certificates. Ethical approval 
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was provided by the Ethical Committee of the Knowledge Media Research Center (LEK 

2014/006). 138 participants out of a total of 331 persons who accessed the survey finished it. 

Five participants retracted their data. We dropped participants from the analysis who 

completed the study twice (n=2), who did not provide prior attitudes(n=2) or did not click on 

tags (n=2). We also excluded outliers who scored in the attitude confidence manipulation 

check with a median absolute deviation greater than three (n=2; (Leys, Ley, Klein, Bernard, & 

Licata, 2013)). 125 participants were included in the analysis. In the final sample, the age 

ranged from 19 to 64 years old (M = 24.74, SD = 6.27), and 90 participants were female 

(72%). 

Materials 

For browsing through treatments, we provided a tagging environment that comprised two 

main sections (see Figure 2.2). The right part of the screen displayed 14 tags. Five tags 

represented psychotherapy and five tags represented antidepressants. Four tags were not 

relevant with respect to treatment (prejudice, media coverage, societal relevance, prevalence). 

Antidepressant tags were larger than psychotherapy tags, as can be seen in Figure 2.1 and 

Figure 2.2. 

On the left part of the screen, blog posts were presented for each tag (Figure 2.2). Three blog 

posts were related to each tag. The content of the blog posts for antidepressants (15 posts) and 

psychotherapy (15 posts) was held constant with respect to number of arguments and length 

(mean 76.8 words, SD 6.1). Each post described a common symptom of depression disorders 

and scientific studies on the efficacy of the respective treatment. In a pilot study, we had made 

certain that the blog posts were equal in readability and credibility, and that there was no 

difference in the persuasiveness or quality of all of the arguments within the pairs of blog 

posts about antidepressants and psychotherapy. Initially, only the headline and the first 

sentence of each blog post were presented. In order to read the full blog post, participants had 

to click on the first sentence to expand the blog post. 



Appendix: Publication 2  73 

 

Figure 2.2 Social tagging environment used in the study. 

 

Design and procedure 

The study comprised a 2 (attitude confidence: high, low) x 2 (source credibility: high, low) 

between-subjects design. Participants were randomly assigned to one of the four experimental 

conditions. On the first pages of the online survey, we welcomed participants, provided a brief 

review of the procedure of the study, asked participants to provide consent by clicking on the 

“continue” button, and requested basic demographic data. Then we asked them to state pro 

and contra arguments regarding antidepressants and psychotherapy (see box pretest in Figure 

2.3). We also asked them to rate the efficacy of antidepressants and psychotherapy. After this, 

we manipulated attitude confidence. For an alleged unrelated study, we asked them to recall 

situations in which they had felt either confident or unconfident about their own thoughts 

(Petty et al., 2002). After they had recalled such situations, we asked participants to think 

back to their arguments for and against psychotherapy and antidepressants. They rated how 

confident they felt about the arguments they had provided at the beginning of the study. This 

rating served as a manipulation check for attitude confidence. 
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Figure 2.3 Experimental procedure. 

 

In the search task, participants browsed a tag cloud that visualized treatments for depression. 

Tags related to antidepressants were larger than tags related to psychotherapy (Figure 2.2). 

We asked participants to search for information about the efficacy of treatments for 

depression, to provide advice for a hypothetical friend. The treatments were either 

psychotherapy or antidepressants. The tagging environment appeared for at least five minutes, 

after which participants could freely decide to browse further or to stop browsing tags and 

tag-related blog posts. After the navigation task, participants rated source credibility, which 

provided a manipulation check. Again, participants were asked to rate the efficacy of 

antidepressants and psychotherapy. Finally, participants filled out a retention test on the blog 

posts they had read. At the end, participants were debriefed and given the opportunity to leave 

comments on the study. 

Independent variables 

Prior attitudes 

As a measure of prior attitudes, we built an index of the sum of pro (positive value) and 

contra (negative value) arguments separately for psychotherapy and antidepressants. Each 

argument was counted by one rater, who coded each proposition for and against both 

treatments. (for examples, against antidepressants: “antidepressants are addictive”; for 

psychotherapy: “it helps when someone listens to your problems”). We validated the 

arguments against the treatment efficacy rating scale prior to navigation and found a 

correlation between the arguments and efficacy ratings for antidepressants (r = .18, p < .05), 

but not for psychotherapy (r = .06, ns.). 

Attitude confidence 
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To manipulate attitude confidence, we adapted the experimental procedure used by Petty and 

colleagues (2002) to our study. After participants had provided their arguments for and 

against psychotherapy and antidepressants, we asked participants to recall situations in the 

past where they had felt either confident or unconfident about their own thoughts. The task 

was presented for a minimum of 5 minutes in which participants were asked to enter the 

situations in 5 input boxes. 

Source credibility 

We presented banners which implied that either college students (low expertise) or domain 

experts (high expertise) had collected and tagged resources. At the top of the page in the 

tagging environment (above the visible space in Figure 2.2), either a banner of an online 

student forum (Figure 2.4), or a banner of alleged federal expert association (Figure 2.5) was 

displayed. 

 

 

Figure 2.4 Translated version of the banner for the low source credibility group. 

 

 

Figure 2.5 Translated version of the banner for the high source credibility group. 

 

Dependent variables 

Selection of tags and blog posts 

As indicators of participants’ search behavior, we assessed their clicks on tags and blog posts. 

The use of both measures as dependent variables allowed for an analysis of participants’ 

search behavior at various levels of elaboration: Whereas clicks on tags might indicate a 

general interest in the sources linked to this tag, they do not allow for any elaborate reception 

(i.e. reading) of related content. Therefore, we also analyzed the frequency of clicks on blog 

posts, which indicated participants’ interest in the posts’ specific content. We only counted 
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clicks on those blog posts which were displayed for at least five seconds, which suggested 

that participants had spent more time reading those posts more thoroughly.  

Treatment efficacy ratings 

We calculated a score with subjective treatment efficacy ratings for antidepressants and 

psychotherapy. Participants rated the degree to which they agreed with the statements about 

the efficacy of both treatments, on a scale ranging from 1 (completely disagree) to 7 

(completely agree). As an example: “There is scientific evidence that clearly demonstrates the 

efficacy of psychotherapy/antidepressants.” Efficacy ratings were assessed prior to navigation 

(see S2 Table; antidepressants Cronbach’s α = .79, psychotherapy Cronbach’s α = .88), and 

after navigation (antidepressants Cronbach’s α = .88, psychotherapy Cronbach’s α = .91).  

Knowledge acquisition score 

After navigation, participants filled out a multiple-choice test (1 target, 2 foils for each 

browsed blog post). For targets and foils, participants responded on a scale ranging from 1 

(“completely wrong”) to 5 (“completely correct”). For example, the test questions for the blog 

post in Figure 2.2 is as follows: Target: “People who are treated with serotonin inhibitors 

show lowered risk of relapse in comparison to a control group.” Foil: “Serotonin inhibitors 

show a high tolerability.” We only analysed targets and foils that were related to a blog post 

that participants had clicked on. We recoded hits as 1 point and deleted items unrelated to 

blog posts that had been read, whereas the middle category (3: “I don’t know”) was coded as 

zero points. We calculated the total score separately for psychotherapy and antidepressants. 

Results 

All of the following analyses were conducted with the statistical software R (v 3.5.0; (R Core 

Team, 2018)), including the packages “glmmADMB” (v 0.8.3.3; (Skaug et al., 2018)), 

“tidyverse” (v 1.2.1; (Wickham, 2017)). A full reproducible analysis script and data are 

available in the supplementary materials (see S1 Statistical Analyses). 

Prior attitudes 

As expected (Angermeyer et al., 2017; Van Der Auwera et al., 2017), prior to navigation, 

participants evaluated psychotherapy more positively than antidepressants on the treatment 

efficacy rating scales (antidepressants: M = 4.23, SD = 0.93; psychotherapy: M = 5.69, SD = 

0.76; t124 = 17.02, p < .001, d = 1.73). The same, but somewhat weaker tendency towards 

psychotherapy could be observed when analyzing the number of arguments regarding 
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antidepressants (pro: M = 2.06, SD = 1.21; contra: M = 2.69, SD = 1.36) and psychotherapy 

arguments (pro: M = 2.91, SD = 1.39; contra: M = 1.92, SD = 1.32). These results showed a 

moderate tendency in favor of psychotherapy compared to antidepressants (pro arguments: 

t124 = 6.70, p < .001, d = 0.65; contra arguments: t124 = 6.12, p < .001, d = 0.57). 

We calculated an index for prior attitudes by subtracting arguments in favor of each treatment 

from arguments against the respective treatment, so a negative prior attitudes score reflected a 

negative evaluation for the respective treatment, and a positive score a positive evaluation. 

Treatment efficacy ratings were measured by the comparison of pretest ratings (before 

navigation) and posttest ratings (after navigation). Figure 2.6 and S2 Table provide an 

overview of the treatment efficacy rating items and response distribution. 
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Figure 2.6 Treatment efficacy ratings for each item before navigation. 

 

Manipulation checks 

Attitude confidence 

After participants recalled situations in which they had felt either confident or unconfident, 

they rated confidence in their own arguments for or against a depression treatment on a scale 
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ranging from 1 (not at all) to 7 (highly). They also rated the degree to which the following 

qualities described their arguments: obvious, dubious, justified, credible, factual, well-

founded, persuasive and objective (Cronbach’s α = .86). Those participants who during the 

manipulation had recalled situations in which they had felt confident in their own thoughts 

were also confident about their arguments about treatment (M = 5.10, SD = 0.75). In contrast, 

participants were less confident in their arguments after having recalled situations in which 

they had been unconfident (M = 4.81, SD = 0.74; t123 = 2.16, p = .03, d = 0.39). Our attitude 

confidence manipulation was thus shown to be effective and hypothesis H1a was supported. 

Source credibility 

After navigation, participants rated the credibility of the source of information on a scale 

ranging from 1 (not at all) to 7 (highly). They rated the degree to which the following 

qualities described the group who had compiled the blog posts: informed, conscientious, 

trustworthy, credible, and competent (Cronbach’s α = .89). Participants rated the source as 

more credible when the group consisted of alleged experts (M = 5.23, SD = 0.95), compared 

to students in their first semester who were rated as less credible (M = 4.88, SD = 0.87; t123 = 

2.19, p = .04, d = 0.25). Thus, participants were able to recognize high and low expertise of 

the tagging community, and hypothesis H2a was supported. 

Navigation analyses 

We analyzed navigation behavior with generalized linear mixed models (Bolker et al., 2009), 

using the “glmmADMB” (Skaug et al., 2018) package, to model the dependent variables 

counts of clicks on tags [H1b], and blog posts [H1c]). We first compared the empirical versus 

theoretical quantiles of tag and blog post counts visually, which suggested that the count data 

followed the Poisson distribution, so we marked? the models with a Poisson distribution with 

a log link. 

As fixed factors, we included the independent variables credibility and confidence (both 0 = 

low, 1 = high) and the prior attitudes index. For the model predicting blog post counts, we 

included the number of clicks on tags as a covariate. Continuous predictors were standardized. 

To account for the within-subjects measure treatment (Magezi, 2015), we included random 

by-participant and by-treatment intercepts. 

For both models, visual inspection of the residual plots did not reveal any obvious deviations 

from homoscedasticity or normality. The model comparison strategy was to include all main 

(fixed) effects and random intercepts, and to compare this to the model including only the 
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fixed intercept and the random intercepts (Tables 2.1-2.2, Step 1). Next, we included the 

hypothesized interaction term between attitude confidence and prior attitudes and compared 

this to the main effect model from Step 1 (Tables 2.1-2.2, Step 2). For exploratory purposes, 

we separately tested whether the model fit would further be improved by including the other 

two-way interaction terms (confidence x credibility, prior attitudes x credibility), and the 

three-way interaction term (prior attitudes x confidence x credibility). Significance of effects 

was obtained by means of a likelihood ratio test comparing the full model with the effect in 

question to the model without the effect in question (Bolker et al., 2009). 

Attitude confidence and navigation 

Tag selection 

We hypothesized that when attitude confidence is high (vs. low), people should select more 

attitude-consistent tags (H1b), depending on their prior attitudes. Results showed that there 

was no relationship between confidence and tag selection when including only main effects. It 

was shown that this model did not fit the data any better than the intercept-only model (Table 

2.1, Step 1), and including the interaction term between confidence and prior attitudes did not 

improve the model fit either (Table 2.1, Step 2). Additionally, we checked for possible 

interaction effects among all predictors. Including the 2-way interaction between confidence 

and credibility (Table 2.1, Step 3) and the 3-way interaction (Table 2.1, Step 5) did not 

improve the model fit compared to step 1, whereas the model fit with main effects and the 

interaction between prior attitudes and confidence did improve mdel fit compared to step 1 

(Table 2.1, Step 2). However, including the 2-way interaction between prior attitudes and 

source credibility did show a significant improvement of model fit compared to Step 2 (Table 

2.1, Step 4), which will be discussed in the section below (Source credibility and navigation). 

Therefore, the hypothesis that attitude confidence would moderate the influence of prior 

attitudes on tag selection was not supported (H1b). 
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Table 2.1 Tag selection. 

Step 1 b SE p 

 Intercept .95 .10 <.001 

 Prior attitudes .03 .04 .52 

 Attitude confidence -.02 .10 .83 

 Source credibility .24 .10 .02 

 (χ²(3) = 5.48, p = .14, R² = .03)    

Step 2    

 Prior attitudes X attitude confidence .01 .08 .87 

 (χ²(1) = 0.25, p = .87, ∆R² = .00)    

Step 3    

 Attitude confidence X source credibility .14 .20 .51 

 (χ²(1) = 0.44, p = .51, ∆R² = .03)    

Step 4    

 Prior attitudes X source credibility -.21 .08 .01 

 (χ²(1) = 6.47, p = .01, ∆R² = .00)    

Step 5    

 Prior attitudes X attitude confidence X 

source credibility 
.02 .17 .88 

 (χ²(1) = 0.02, p = .88, ∆R² = .03)    

b, Beta coefficients with standardized continuous predictors; SE, Standard Error; R², 

Nagelkerke R² for fixed effects only. 

 

Blog post selection 

We hypothesized that when attitude confidence is high (vs. low), people should select more 

attitude consistent blog posts (H1c), depending on their prior attitudes. For blog post selection 

(H1c, H2c), we used the same procedure for model comparison and the same independent 

variables as in the analysis of tag selection but additionally included the number of selected 

tags as a covariate. As Table 2.2 shows, tag selection predicted blog post selection (Step 1), 

and we found the hypothesized interaction between prior attitudes and attitude confidence 

(Step 2). 
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Table 2.2 Blog post selection. 

Step 1 b SE p 

 Intercept .29 .14 .04 

 Tags selected .53 .05 <.001 

 Prior attitudes .05 .06 .36 

 Attitude confidence .05 .13 .71 

 Source credibility .15 .13 .25 

 (χ²(4) = 128.24, p = <.001, R² = .33)    

Step 2    

 Prior attitudes X attitude confidence .17 .08 .03 

 (χ²(1) = 4.57, p = .03, ∆R² = 0.01)    

Step 3    

 Attitude confidence X source credibility -.47 .25 .07 

 (χ²(1) = 3.41, p = .407, ∆R² = .02)    

Step 4    

 Prior attitudes X source credibility -.05 .08 .54 

 (χ²(1) = 0.37, p = .53, ∆R² = .00)    

Step 5    

 Prior attitudes X attitude confidence X 

source credibility 
.07 .17 .68 

 (χ²(1) = 0.17, p = .68, ∆R² = .02)    

b, Beta coefficients with standardized continuous predictors; SE, Standard Error; R², 

Nagelkerke R² for fixed effects only. 

 

To disentangle the interaction between prior attitudes an attitude confidence we did a 

subgroup analysis separately for the high (b = .13, SE = .06, p = .04) and low (b = -.02, SE = 

.05, p = .69) confidence groups, and plotted the predicted number of selected tags depending 

on prior attitudes (see Figure 2.7, middle panel). This finding supported our expectations that 

prior attitudes are only associated with the selection of blog posts when confidence is high 

(H1c). 
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Figure 2.7 Overview of interaction effects. 

 

Source credibility and navigation 

Tag selection 

We expected that participants would select more tags when source credibility was high, 

independent of their prior attitudes (H2b). As described above, the main effect model 

including the effect of source credibility did not fit the data. However, the model including the 

interaction between prior attitudes and source credibility did fit. To disentangle this 

interaction effect, we did a subgroup analysis for the high (b = -.05, SE = .05, p = .32) and 

low credibility (b = .16, SE = .06, p = .02 groups (see Figure 2.7, left panel), and plotted the 

predicted number of selected tags against prior attitudes. The result shows that only only the 

low credibility group selected tags which indicated attitude consistency with prior attitudes.  

Blog post selection 

We also expected that if the source credibility of the tagging community is high (vs. low), 

blog posts would be selected more often, independently of prior attitudes (H2c). Controlling 

for tag selection, however, we did not find any effect of source credibility on blog post 

selection (Table 2.3). 

Content evaluation analyses 

To investigate evaluation of content, we ran linear mixed models (Bolker et al., 2009), using 

the “lme4” (Bates, Maechler, Bolker, & Walker, 2015) package, with the standardized, 

dependent variable treatment efficacy ratings after navigation. We first compared the 

empirical versus theoretical quantiles of tag and blog post counts visually, which suggested 

that the data followed a normal distribution. 
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As fixed factors, we included the independent variables source credibility and attitude 

confidence (both 0 = low, 1 = high) and the prior attitudes index. As covariates we included 

the treatment efficacy ratings before navigation and the number of clicks on blog posts. To 

control for the within-subjects factor treatment type, we included random intercepts for each 

participant and both treatment types. The continuous predictors tags and prior attitudes as well 

as the dependent variable treatment efficacy ratings were standardized (Aiken & West, 1991). 

For both models, visual inspection of the residual plots did not reveal any obvious deviations 

from homoscedasticity or normality. The model comparison strategy was to first include all 

main (fixed) effects and random intercepts (Table 2.1, Step 1), and to compare this to the 

model including only the fixed intercept and the random intercepts. Next, we included the 

fixed, hypothesized interaction term between attitude confidence and prior attitudes, and 

compared this to the main effect model from the first phase (Table 2.1, Step 2). For 

exploratory purposes, we separately tested whether the model fit would further be improved 

by including the other two-way, fixed interaction terms (confidence x credibility, prior 

attitudes x credibility), and the three-way, fixed interaction term (prior attitudes x confidence 

x credibility). Significance of effects was obtained by means of a likelihood ratio test 

comparing the full model with the effect in question to the model without the effect in 

question (Bolker et al., 2009). 

Attitude confidence and content evaluation 

Treatment efficacy ratings 

With H1d we expected that participants would keep their prior attitudes only when attitude 

confidence was high. When attitude confidence is low, participants should become more open 

to content of attitude inconsistent blog posts. The model including the interaction between 

prior attitudes and confidence did fit the data (Table 2.1, step 2). To disentangle this 

interaction effect, we did a subgroup analysis for the high (b = .17, SE = .06, p < .01) and low 

(b = -.11, SE = .05, p = .05) confidence groups, and plotted the predicted treatment ratings 

against prior attitudes. In support of H1d, the results showed that after controlling for blog 

post selection, only with high confidence were prior attitudes and attitude after navigation 

associated (Figure 2.7, right panel). 
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Table 2.3 Treatment efficacy ratings after navigation. 

Step 1 b SE p 

 Intercept .03 .07  

 Blog posts selected .22 .04 <.001 

 Treatment efficacy ratings before navigation .72 .04 <.001 

 Prior attitudes .02 .04 .57 

 Attitude confidence -.02 .09 .78 

 Source credibility -.03 .09 .72 

 (χ²(4) = 190.92, p < .001, R² = .64)    

Step 2    

 Prior attitudes X attitude confidence .22 .07 .002 

 (χ²(1) = 9.45, p = .002, ∆R² = .01)    

Step 3    

 Attitude confidence X source credibility .12 .17 .47 

 (χ²(1) = 0.52, p = .47, ∆R² = .01)    

Step 4    

 Prior attitudes X source credibility .04 .07 .57 

 (χ²(1) = 0.32, p = .57, ∆R² = .00)    

Step 5    

 Prior attitudes X attitude confidence X source 

credibility 
-.01 .14 .93 

 (χ²(1) < 0.01, p = .99, ∆R² = .01)    

b, standardized Beta coefficients; SE, Standard Error; R², fixed effects only. 

 

Source credibility and content evaluation 

We expected that a high (vs. lower) source credibility would increase change of treatment 

efficacy ratings for attitude-consistent as well as attitude-inconsistent information (H2d). As 

shown in Table 2.3, there was no effect of source credibility on content evaluation measured 

by treatment efficacy ratings after navigation. 

Knowledge acquisition analyses 
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Additionally, we explored knowledge acquisition with linear regression. The goal was to 

evaluate whether knowledge acquisition would take place in a way consistent with prior 

attitudes. The criterion correct responses was entered as a dependent variable, and blog post 

selection, prior attitudes, attitude confidence, and source credibility were entered as 

predictors. As a random factor we included a by-participant intercept, whereas predictors 

were centered. The main effect model fit the data (χ²(4) = 98.99, p < .001). The number of 

selected antidepressant blog posts predicted the knowledge acquisition score (standardized b 

= .68, SE = .06, p < .001). However, the remaining predictors or including their interactions 

did not predict learning (all ps > .08). Our experimental manipulations of attitude confidence 

and source credibility were thus shown not to lead to more or less attitude-consistent 

knowledge acquisition. 

Overview and path analysis 

To provide an overview on how attitude confidence and source credibility affect different 

stages of the navigation process, we conducted a confirmatory path analysis (B Shipley, 

2000), using the R software with the packages “lme4” (v 1.1-17; (Bates et al., 2015)), and 

“piecewiseSEM” (v 2.0.2; (Lefcheck, 2016)). We used the piecewise structural equation 

modelling approach, as it allows for including models for Poisson distributed count data (B 

Shipley, 2000). The approach makes it possible to evaluate multiple causal hypotheses 

simultaneously within a single network of connected nodes (Lefcheck, 2016). Therefore, we 

evaluated separate component models in the form of regression equations, as reported above 

(Table 2.1, Step 4; Table 2.2, Step 2; Table 2.3, Step 2). However, tests of directed separation 

showed that 2 paths of tag selection on treatment efficacy ratings T2, and treatment efficacy 

ratings T1 for blog post selection were missing, which were included in the final model. The 

final model did fit the data, and no significant paths were omitted (C = 1.50, P = .83; (Bill 

Shipley, 2013); see Figure 2.8). 
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Figure 2.8 Path analysis. 

 

Note. AC = Attitude Confidence, SC = Source Credibility; Solid arrows = hypothesized 

effect; Dashed arrows = not hypothesized effect; Grey Arrows = not significant effects. 

Effects of the covariate treatment efficacy ratings T1 on blog post selection (b = .11, p < .01) 

and treatment efficacy ratings T2 (b = .71, p < .001) not shown. Subgroup analyses were 

conducted to provide separate group parameters when there was a significant association with 

prior attitudes. 

 

Discussion 

In this study, our aim was to investigate how social tag clouds would influence a pre-existing 

confirmation bias. Searchers would be expected to be more open to social tags and blog posts 

that challenged their prior attitudes if they had little confidence in their prior attitudes. We 

also aimed to test whether searchers would correctly evaluate source credibility, and if in turn 

they would explore more content and be more open to content when they perceived the 

credibility of the tagging community to be high. We found that searchers exhibited more 

favourable attitudes towards psychotherapy compared to antidepressants and that searchers 

correctly recognized source credibility in terms of high and low community expertise. Results 

also showed that our replication of the attitude-confidence manipulation was successful, 
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making it possible to rely on its effects. In the navigation process, source credibility had 

influence only on the early stage of tag selection, whereas confidence had consequences later, 

when participants were selecting blog posts and subsequently evaluating content. 

We acknowledged that people tend to confirm their prior attitudes. However, specifically 

when prior attitudes were pronounced, and attitude confidence was high (vs. low), 

confirmation bias increased in blog post selection, but not in tag selection. Moreover, when 

attitude confidence was high, prior attitudes were positively associated with evaluation of 

attitude-consistent content. When attitude confidence was low, the effect was even reversed, 

that is, attitude-inconsistent content was evaluated more favourably. 

We also found that when credibility was high, the influence of prior attitudes on tag and blog 

post selection was eliminated. By contrast, when source credibility was low, prior attitudes 

guided selection of tags and blog posts, showing positive association with the selection of 

attitude-consistent tags. 

Attitude confidence 

In general, people tend to be overly confident about their own knowledge (Dunning et al., 

2004; Moore & Healy, 2008; Zell & Krizan, 2014), but particularly in the context of health-

related information search, confidence in one’s prior attitudes may vary. Having chosen a 

health-related domain, we therefore used manipulation that had the potential to counter 

overconfidence. In this scenario, we expected that the metacognitive aspect of attitude 

confidence, that is, confidence in the validity of one’s own arguments, would have 

consequences for the search and cognitive processing of health-related information. 

We had expected that the influence of prior attitudes would depend on confidence in 

information search and content evaluation. When they possessed high confidence, searchers 

would be expected to select and favourably evaluate attitude-consistent information. We 

found this influence of confidence only for the evaluative stage of information search, or in 

terms of information foraging (Pirolli & Card, 1999), the activity of within-patch exploitation. 

This included the selection of blog posts as well as the subsequent content evaluation. When 

confidence was high, participants showed a tendency to select and favourably evaluate 

attitude-consistent information, but when confidence was low, there was no influence of prior 

attitudes on navigation. 

In the light of the self-validation hypothesis, from which the original attitude 

confidence manipulation was derived (Petty et al., 2002), the findings seem to support the 
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assumption that searchers in the tagging environment were motivated primarily to look for 

accuracy. The self-validation hypothesis states that only thoughts that are perceived as valid 

determine attitudes and related processing of information. If confidence is high, one’s own 

thoughts or arguments are perceived as valid, and consequently one’s own arguments should 

have a high impact on navigation and content evaluation, in contrast to when confidence is 

low. In support of this theory, we found an influence of high attitude confidence on the 

evaluative stage of search, in which content was selected and evaluated. More surprisingly, 

but in line with this train of thought, when attitude confidence was low, the effect of prior 

attitudes on content evaluation was even reversed, and participants rated attitude-inconsistent 

content more favourably. 

Finally, to the best of our knowledge, this is the first study that has directly replicated the 

metacognitive confidence manipulation (Petty et al., 2002). It is therefore worthwhile to 

compare the effects of the manipulation in both studies. Interestingly, the original study 

showed a large effect of the manipulation. Our replication, however, showed a small to 

moderate effect on the same scale. Moreover, both the high and the low attitude confidence 

groups were above the midpoint of the scale. This finding is not surprising, considering that 

most people tend to be overly confident in a wide range of domains (Kruger & Dunning, 

1999; Zell & Krizan, 2014). 

Evaluation of source credibility 

We had expected that source credibility would influence information search and the resulting 

content evaluation, independently of prior attitudes. Information search consisted of two 

consecutive processes: First, selection of topics (tags), and second, selection of in-depth, 

valenced information (blog posts). The topic-oriented tag selection illustrated the between-

patch activity in terms of information foraging theory (Pirolli & Card, 1999), where 

information foragers switch among information environments (patches). Source credibility 

only affected this exploratory, uncertain information selection process where the searcher 

needed to estimate which tag would lead to the most valuable information. We also observed 

an interplay of source credibility and prior attitudes. That is, prior attitudes had no influence 

on tag selection only when source credibility was high, and when source credibility was low, 

participants with increasingly positive attitudes towards a treatment selected that respective 

treatment tag more often. 

In terms of a confirmation bias, the finding that under high source credibility prior attitudes 

were not associated with the selection of attitude consistent tags supports the accuracy 
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motivation theory (Hart et al., 2009). That is, participants valued objectively correct 

information, which they would more likely get from a highly credible source. In contrast to 

the accuracy motivation theory, the defense motivation theory would predict that prior 

attitudes would be negatively associated with the selection of attitude inconsistent tags when 

source credibility is high, since high credibility of attitude- inconsistent information would 

pose a threat. For the high source credibility condition, the finding is in line with our 

assumption that participants would be likely to be motivated by a desire for accuracy, due to 

the health-related context. 

But for the low source credibility condition, searchers might have been acting less out of 

accuracy or defense motivation. If searchers were highly defense-motivated, participants 

would have avoided attitude-consistent information under low source credibility, as this 

potentially could have made them aware of their own questionable position. If searchers were 

highly accuracy-motivated, prior attitudes should not have affected tag selection, as these 

searchers would want to aim for high quality information (Hart et al., 2009). A possible 

explanation could be that if searchers in the low credibility source condition were low in both 

accuracy as well as defense motivation, they might simply have been guided by their 

confirmation bias. 

Finally, participants successfully identified tagging communities as more credible when high 

(vs. low) community expertise was indicated by banners. This is an interesting finding, since 

for platforms offering user-generated content such as blog posts or forums, users now 

generally evaluate content as more credible if other users with similar demographics (not 

experts) generated content (Ma & Atkin, 2017). This shows the potential of highlighting the 

expertise and credibility of the community for the searcher on social tagging platforms. 

Limitations and future work 

In this study, tags were related to a set of different blog posts, so at first sight, tags were 

ambiguous with respect to related content. If one encountered the tag “antidepressant”, it was 

not clear what the related documents were about, or if these documents supported or refuted 

claims about the efficacy of antidepressants. In fact, purely semantic processing of tags was 

forced by the selection of the tags in our tagging environment. So when prior attitudes were in 

line with tag selection in this study, it implies that people might have been showing that the 

testing strategy documented in confirmation bias literature is a good one to use (Klayman et 

al., 1987). But tags that are provided in real tagging systems are also evaluative, motivational 

and social in nature (Ames & Naaman, 2007; Heckner, Neubauer, & Wolff, 2008). We think 
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it would be desirable to pursue studies that investigate the evaluative nature of processing of 

tags, in order to include evaluative processes in tagging theories as well (e.g. (Fu, 

Kannampallil, Kang, & He, 2010)). 

Moreover, issue involvement has been shown to be an important moderator with respect to 

attitude-consistent information processing (Hart et al., 2009). In this study, we did not 

measure involvement, which would be interesting for future studies. 

As already mentioned, all of the blog posts people had access to were positive about the 

efficacy of either psychotherapy or antidepressants as treatments for depression. There were 

no blog posts that refuted the efficacy of either type of therapy. Future studies should include 

also neutral and negative statements about efficacy. 

Outlook 

We found that tag clouds may offer a way to counter confirmation bias in online health-

related tagging environments. However, the extent of confirmation bias also depends on 

individual cognitive processes, such as confidence in one's attitudes, and on the credibility of 

the community providing the information. Manipulating attitude confidence offers an 

effective and uncomplicated intervention to reduce bias among individuals. Highlighting the 

credibility of a source helps to increase the impact of health-related online information and 

also reduce bias. With respect to confirmation bias, there is a concern that online aggregation 

mechanisms act as echo chambers, reinforcing people's attitudes, trapping them in filter 

bubbles (e.g. (Rowland, 2011)). Although some expect the effect of the bubbles to be large 

(Rowland, 2011), others expect the effect to be small (Hosanagar, Fleder, Lee, & Buja, 2014). 

With the findings of the study presented here, however, we hope to contribute to a more 

nuanced discussion about this topic. 
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Abstract 

Background: In health-related, Web-based information searches, people should select 

information in line with expert (vs nonexpert) information, independent of their prior attitudes 

and consequent confirmation bias. 

Objective: This study aimed to investigate confirmation bias in mental health–related 

information searches, particularly (1) if high confidence worsens confirmation bias, (2) if 

social tags eliminate the influence of prior attitudes, and (3) if people successfully distinguish 

high and low source credibility. 

Methods: In total, 520 participants of a representative sample of the German Web-based 

population were recruited via a panel company. Among them, 48.1% (250/520) participants 

completed the fully automated study. Participants provided prior attitudes about 

antidepressants and psychotherapy. We manipulated (1) confidence in prior attitudes when 

participants searched for blog posts about the treatment of depression, (2) tag popularity —

either psychotherapy or antidepressant tags were more popular, and (3) source credibility with 

banners indicating high or low expertise of the tagging community. We measured tag and 

blog post selection, and treatment efficacy ratings after navigation. 

Results: Tag popularity predicted the proportion of selected antidepressant tags (beta=.44, SE 

0.11; P<.001) and blog posts (beta=.46, SE 0.11; P<.001). When confidence was low (−1 

SD), participants selected more blog posts consistent with prior attitudes (beta=−.26, SE 0.05; 

P<.001). Moreover, when confidence was low (−1 SD) and source credibility was high (+1 

SD), the efficacy ratings of attitude-consistent treatments increased (beta=.34, SE 0.13; 

P=.01). 

Conclusions: We found correlational support for defense motivation account underlying 

confirmation bias in the mental health–related search context. That is, participants tended to 

select information that supported their prior attitudes, which is not in line with the current 

scientific evidence. Implications for presenting persuasive Web-based information are also 

discussed. 

Introduction 

Do people attend to information independent of their prior attitudes, and do they distinguish 

expert from non-expert sources on the web? To address these important questions (Del 

Vicario, Scala, Caldarelli, Stanley, & Quattrociocchi, 2017; Kimmerle et al., 2017; Liao & Fu, 

2013), we investigate confirmation bias, the tendency to favourably select and evaluate 
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attitude consistent information (Del Vicario et al., 2017; Klayman, 1995; Nickerson, 1998; 

White & Horvitz, 2015). 

A comprehensive meta-analysis identified two major motivational factors that moderate 

confirmation bias (Hart et al., 2009). First, when we face information that suggests our point 

of view is wrong, we try to maintain our prior attitudes by choosing and believing attitude 

consistent information, which is called defense motivation (Hart et al., 2009; Leary, Terry, 

Allen, & Tate, 2009; Wood, 2000). 

In contrast to this, in some situations we may be genuinely interested in acquiring objectively 

correct and accurate information (Hart et al., 2009; Kitchin, 2005; Wood, 2000). This 

accuracy motivation can guide our information search, even when information is not 

consistent with our prior attitudes (Hart et al., 2009). Particularly in the health-context, we 

should form attitudes independent of our defense mechanisms and base evaluations on 

objectively correct information. In the following, we outline three factors that may reduce 

confirmation bias, given that we are accuracy motivated when searching for mental health-

related information. 

Confidence and Confirmation Bias 

First, low confidence should decrease confirmation bias (Hart et al., 2009). However, people 

tend to be overly confident in prior attitudes and knowledge (Koriat, Lichtenstein, & 

Fischhoff, 1980; Moore & Healy, 2008) in a large range of domains, such as academic, 

intellectual, vocational, athletic, and medicine (Zell & Krizan, 2014). When people are overly 

confident in their prior attitudes confirmation bias increases (Park, Konana, & Gu, 2010). 

For the mental health-related context, it is important that confidence varies for people with 

different mental disorders (Rouault, Seow, Gillan, & Fleming, 2018). For example, 

individuals who experience anxious and depressive symptoms, show less than average 

confidence (but average accuracy) in decision-making tasks (Rouault et al., 2018), which 

suggests that they could be even less prone to confirmation bias. 

Looking at how to influence confidence, overconfidence can be reduced when participants 

reflect on their ability to describe, in a step-by-step manner, the causal functioning of objects 

to experts (Johnson, Murphy, & Messer, 2016). We draw on a manipulation that focussed on 

people recalling situations where they were either confident or doubtful about their own 

thoughts (Petty, Briñol, & Tormala, 2002). When participants recalled situations in which 

they had been confident (vs. doubtful), and subsequently provided arguments about a 

controversial topic, they were more (less) confident about their arguments (Briñol & Petty, 
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2009; Petty et al., 2002). For the current study, one goal was to replicate the manipulation 

(Petty et al., 2002) with a representative sample, in the mental health context. 

A recent review has shown that shown that confidence manipulations tend to increase 

confirmation bias, which is explained by the defense motivation account (Hart et al., 2009). 

According to defense motivation, when people have low confidence, they aim to defend their 

self-concept by selecting information that is in line with their attitudes. In contrast to this, we 

draw on a metacognitive manipulation of confidence, that aims to make people perceive their 

current thoughts as less valid (Petty et al., 2002), and consequently they should perceive their 

attitudes as less valid (independent of their self-concept), and confirmation bias should 

decrease, given that searchers aim for valid information. 

We expect that when prior attitudes are held with high confidence, participants preferably 

select and evaluate attitude consistent information. If participants were defense motivated, 

high (vs. low) confidence would make them less (vs. more) threatened by attitude inconsistent 

information, and they would select more attitude inconsistent information, and evaluate it 

more favourable (Hart et al., 2009). 

Social Tags as Signposts to Popular Information 

The second influence on confirmation bias occurs when people face cues from socially 

aggregated information on the web (Cress, Held, & Kimmerle, 2013; Ley & Seitlinger, 2015; 

Muchnik, Aral, & Taylor, 2013a; Schweiger, Oeberst, & Cress, 2014; Seitlinger, Ley, & 

Albert, 2012, 2015). Cues indicating socially aggregated information include star ratings, 

likes, retweet counts, or social tags. In the case of tagging, tag clouds arise when users label or 

tag content on the web, such as videos, images or documents (Figure 3.1; (Bateman, Gutwin, 

& Nacenta, 2008; Gligorov, Hildebrand, van Ossenbruggen, Schreiber, & Aroyo, 2011)). 

When tags from the tagging community are aggregated and presented in tag clouds, the tags 

represent the consent of a majority of people, and guide information searchers (Muchnik, 

Aral, & Taylor, 2013b; Schweiger et al., 2014). High majority consent or high tag popularity 

translates into large tags, which attract more attention than smaller tags with less social 

consent. 

We suggest that social tag clouds are particularly non-intrusive and therefore highly suited to 

circumvent the influence of prior attitudes, since larger tags are visually dominating, and it 

has been shown that people who primarily attend to large tags (Bateman et al., 2008; Kuo, 

Hentrich, Good, & Wilkinson, 2007; Lohmann, Ziegler, & Tetzlaff, 2009), are more likely to 

click on large tags (Cress & Held, 2013; Held, Kimmerle, & Cress, 2012; Schweiger et al., 
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2014), even when large tags are inconsistent with activated associations in memory (Cress & 

Held, 2013; Held et al., 2012), or prior attitudes (Schweiger et al., 2014). Moreover, social 

consent elicits behaviour that conforms to the majority in offline settings (Bohner, Dykema-

Engblade, Tindale, & Meisenhelder, 2008; Darke et al., 1998).  

Moreover, people select more trustworthy results when facing a grid-like (vs. list-like) 

arrangement of search results, similar to social tag clouds (Kammerer & Gerjets, 2014). In 

sum, tag clouds should be suited to decrease the influence of prior attitudes in information 

search and reduce confirmation bias. 

 

 

Figure 3.1 The tag clouds used in the present study. Either psychotherapy (left), or 

antidepressants (right) were more popular. 

 

Source Credibility of the Tagging Community 

People do not always successfully consider high quality information (Ma & Atkin, 2017; 

Yang & Beatty, 2016), particularly not when browsing user generated content (Ma & Atkin, 

2017). Two meta analyses concluded that personal characteristics (Yang & Beatty, 2016), as 

well as platform characteristics (Ma & Atkin, 2017) play an important role. The relationship 

between manipulated source credibility and perceived information credibility is higher for 

student samples (vs. non-student samples) (Yang & Beatty, 2016), and user generated content 

that is presented on common websites (vs. blogs and discussion boards) (Ma & Atkin, 2017). 

Besides education, epistemic beliefs can influence how people perceive source credibility. For 

example, when searching information on two competing therapies for Bechterew’s disease, 

not all participants took source credibility into account (Kammerer, Bråten, Gerjets, & 

Strømsø, 2013). Particularly participants who viewed the web as a reliable (vs. not reliable) 

source of accurate knowledge did not reflect upon source credibility, they viewed URLs for a 

shorter time, and selected less search results at the bottom of the page. 

To our knowledge, there is a single study using tag clouds to investigate source credibility in 

the health context (O’Grady et al., 2012). People searched for information on how to manage 
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diabetes on a health forum with tag clouds (O’Grady et al., 2012). In the first task, they 

searched for information that was of general interest, and in a second task, they searched for 

credible information. The tag cloud consisted of 12 filler tags (e.g. glucose, diet, exercise), 

and six tags indicating source credibility of content (author, date, quote, reference, statistics, 

testimonial). When participants browsed for general interest, only one third used at least a 

source credibility tag. When explicitly asked to take source credibility into account, 90% used 

at least one source credibility tag. 

It remains an open question, whether people in a representative sample take the source 

credibility on a social tagging platform into account. In line with the accuracy motivation 

account, we expect that if information searchers recognize high source credibility, they will 

select more tags and related blog posts in total, regardless of whether attitude consistent or 

attitude inconsistent tags are more popular in the social tag cloud. If, on the other hand, people 

showed defense motivation (Hart et al., 2009), they would avoid attitude-inconsistent tags and 

blog posts with high source credibility, and evaluate it less favourable. 

Prior Attitudes towards Antidepressants and Psychotherapy 

With respect to the treatment of depressive disorders, people clearly favour psychotherapy 

over antidepressants (Angermeyer, Breier, Dietrich, Kenzine, & Matschinger, 2005; 

Angermeyer, Matschinger, & Schomerus, 2013; A. F. Jorm, 2000; Anthony F. Jorm, 

Christensen, & Griffiths, 2006; Anthony F Jorm et al., 2005; Schomerus et al., 2012; Van 

Schaik et al., 2004). Attitudes of laypeople manifest in estimated treatment efficacy as well as 

treatment recommendations (Angermeyer, van der Auwera, Carta, & Schomerus, 2017; 

Anthony F. Jorm et al., 2006; Anthony F Jorm et al., 2005; Schweiger et al., 2014; Van Der 

Auwera, Schomerus, Baumeister, Matschinger, & Angermeyer, 2017). People believe 

antidepressants to be little to moderately effective, whereas psychotherapy is believed to be 

moderately to highly effective (Schweiger et al., 2014). Since literature shows about equal, 

moderate efficacy of both types of treatment (Amick et al., 2015; Cuijpers et al., 2013; De 

Maat, Dekker, Schoevers, & De Jonghe, 2006), people’s attitudes and recommendations are 

biased. 

We expect more positive prior attitudes towards psychotherapy than towards antidepressants 

in the German population, and with the current study we aim to describe the magnitude of the 

psychotherapy preference and present the arguments which shape these biased attitudes. 

Hypotheses 

First, we expect that people’s attitudes (H1a) and efficacy ratings (H1b) prior to navigation 

are more favourable for psychotherapy than for antidepressants. 
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We expect that high (vs. low) confidence leads to a more pronounced confirmation bias, an 

increased selection of attitude consistent tags (H2b) and blog posts (H2c), and this will 

strengthen the attitudes people already had before navigation (H2d). So, when prior attitudes 

favour psychotherapy, and confidence is high, participants prefer psychotherapy tags and blog 

posts, and change their attitudes even more towards psychotherapy. If confidence is low, prior 

attitudes should not be related to selection of tags and blog posts, and attitude change. 

Tag popularity should circumvent the influence of prior attitudes, so participants select 

popular tags more frequently than less popular tags (H3a) and blog posts (H3b). 

Consequently, attitudes change in line with tag popularity (H3c). 

Participants distinguish high from low source credibility (H4a). When tags and blog posts 

were collected by experts (vs. novices), participants click on more tags (H4b), and blog posts 

(H4c) overall, independent their prior attitudes, and people should show more attitude change 

for both treatments (H4d). 

 

Results 

Participants 

A representative sample with respect to age and gender was randomly drawn from a pool of a 

panel company. 520 (100%) participants started the fully automated online study, 250 (48%) 

completed it, 7 (1%) withdrew their data, further 17 (3%) participants were dropped as they 

did not provide responses (Figure 3.2). Age of the remaining 226 (43%) participants ranged 

from 18 to 60 years (mean = 40.36, SD = 12.17), 113 (50%) were female (Table 2.1). With 

respect to familiarity of the technology used in the study, 56 (25%) stated they were familiar 

with the term “tag cloud”, 83 (37%) stated they had already clicked on single tags to navigate 

the web. Ethical approval was granted by the Ethical Committee of the Knowledge Media 

Research Center (LEK 2014/006). 
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Table 3.1 Sample characteristics. 

Characteristic  N % 

Education    

 Qualified job 18 8.0 

 Abitur certificate 102 45.1 

 University degree 53 23.5 

 Other 53 23.5 

Age    

 18-19 9 4.0 

 20-29 46 20.4 

 30-39 45 19.9 

 40-49 65 28.8 

 50-59 52 23.0 

 60 9 4.0 

Gender    

 Male 113 50.0 

 Female 113 50.0 

Total  226 100 

 

 

Figure 3.2 Participant flow diagram. 
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Procedure and Design 

The study comprised a 2 (confidence: high, low) x 2 (tag popularity: antidepressants high, 

psychotherapy high) x 2 (tagging source credibility: high, low) between-subjects design. 

Participants enrolled via online portal of a private panel company (respondi AG, Cologne, 

Germany; ISO 26362 certified), which linked to our survey, and participants were offered 4 € 

to complete it. First, participants were welcomed and informed that they could withdraw 

participation at any point. Participants were granted anonymity and asked to provide informed 

consent by clicking the button to start the study, after which they were randomly assigned to 

one of the six experimental conditions by a computerized random number procedure. Then, 

for prior attitudes, we asked participants to state pro and contra arguments regarding 

antidepressants and psychotherapy (Pretest tasks I, Figure 3.3). Next, they rated the efficacy 

of antidepressants and psychotherapy on scales. Then they provided responses for an 

allegedly unrelated pilot study, which served to manipulate confidence (Petty et al., 2002). 

Participants were asked to recall situations in which they had either felt confident or doubtful 

about their own knowledge (Petty et al., 2002). After this, they were asked to think back to 

their arguments regarding psychotherapy and antidepressants and they rated how confident 

they were about the arguments they had provided before. This rating served as a manipulation 

check for confidence. 

 

Figure 3.3 Experimental procedure. 

 

Next, participants searched for information about treatment efficacy to provide treatment 

advice for a hypothetical, closely related person. To manipulate source credibility, we 

informed them that the blog post and responding tag had been gathered by a community of 

either experts in the field such as experienced psychiatrists and by psychotherapists (high 
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source credibility condition), or by psychology students and medical students in their first 

semester (low source credibility condition). To manipulate tag popularity, either 

psychotherapy or antidepressant tags were larger (Figure 3.1). They could also provide tags 

for blog posts. After five minutes of browsing in the tagging environment, a “Next” button 

appeared and from then on participants could decide, when to stop browsing tags and related 

blog posts. After navigation, participants rated source credibility (manipulation check) and 

provided efficacy ratings again. At the end of the study participants could provide feedback in 

a text box. 

Materials 

For the information search task, we provided a tagging environment. We presented 14 tags on 

the right side of the screen. Five tags represented psychotherapy and five tags represented 

antidepressant treatments. Four filler tags were irrelevant for treatment (prejudice, media 

coverage, societal relevance, prevalence). Depending on the experimental condition either 

psychotherapy-related tags or antidepressants-related tags were larger (i.e., more popular). 

When participants clicked on a tag, three blog posts were presented to the left. Each blog post 

described a symptom of depressive disorders and scientific studies on the efficacy of the 

treatment. In a pilot study, we had assured that the blog posts had equal persuasiveness. First 

only the headline and the first sentence of each of the three related blog posts was shown. To 

read the full post, participants clicked on “(more…)”. 

Independent Variables 

Prior Attitudes. As index of pro and contra arguments for psychotherapy and antidepressants, 

we subtracted the number of arguments favouring antidepressants (contra psychotherapy, pro 

antidepressants) from the number of arguments favouring psychotherapy (pro psychotherapy, 

contra antidepressants). Positive values of this index thus indicate a preference for 

psychotherapy. Arguments were rated by two raters (r = .78, P < .001), differences were 

resolved by agreement. 

Confidence. We adapted the experimental procedure by Petty and colleagues (Petty et al., 

2002), and participants recalled situations in which they had felt confident or doubtful about 

their own knowledge, using five input text boxes for five minutes. 

Tag Popularity. For the psychotherapy popular group, psychotherapy tags were larger, and for 

the antidepressant popular group, antidepressants tags were larger (Figure 3.1). 
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Source Credibility. On top of the page, banners showed that either alleged college students 

(low source credibility; Figure 3.4) or domain experts (high source credibility; Figure 3.5) had 

collected and tagged the blog posts. After the search task, participants rated the source 

credibility of the information on a scale from 1 (not at all) to 7 (highly). 

Confidence Ratings (Manipulation check). After participants listed situations in which they 

had been (un)confident, they rated confidence in their own arguments regarding prior attitudes 

on a scale from 1 (not at all) to 7 (highly). They were asked how the following words 

described their arguments: obvious, dubious, justified, credible, factual, well-founded, 

persuasive and objective (Cronbach alpha = .88). 

Source Credibility Ratings (Manipulation check). Participants rated the degree to which the 

following words described the tagging community: informed and competent (r = .70, P < 

.001). 

 

 

Figure 3.4 Banner for the low source credibility condition. 

 

 

Figure 3.5 Banner for the high source credibility condition. 

 

Dependent Variables 

Efficacy Ratings (Attitude Change). Participants agreed to statements on the efficacy of 

psychotherapy and antidepressants on a scale from 1 (completely disagree) to 7 (completely 

agree), before (antidepressants Cronbach alpha = .89, psychotherapy Cronbach alpha = .92), 

and after navigation (antidepressants Cronbach alpha = .94, psychotherapy Cronbach alpha = 

.95). To predict attitude change with respect to treatment preference, we derived a difference 

index score, subtracting the antidepressant from psychotherapy treatment ratings. 
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Besides attitude change in terms of treatment preference, we analysed pooled attitude change 

by taking the sum of efficacy ratings for both treatments prior to and after navigation (divided 

it by the number of items for interpretability). 

Tag and Blog Post Selection. To measure attitude consistent navigation, we recorded the 

number of tags and blog posts selected for each treatment category (0 = psychotherapy, 1 = 

antidepressants). 

Results 

All analyses presented were conducted with the R software (Version 3.3.4). 

Prior Attitudes 

As expected in H1a we found that participant’s prior attitudes favour psychotherapy over 

antidepressants. Participants stated more arguments for psychotherapy (mean = 1.69, SD = 

1.77) than for antidepressants (mean = 1.06, SD = 1.51; t(225) = 5.30, P < .001, d = .26), and 

they stated more arguments against antidepressants (mean = 1.51, SD = 1.53) than against 

psychotherapy (mean = 0.73, SD = 1.54; t(225) = 8.13, P < .001, d = .34). We also 

descriptively analysed arguments and pooled them into qualitative categories (Figure 3.6).  

 

Figure 3.6 Arguments for and against the two treatments. 
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With H1b we expected that people would provide more favourable efficacy ratings for 

psychotherapy compared to antidepressants before navigation. Participants rated statements 

about the efficacy of both treatments on 8 items, on a scale from 1 to 7 (Figure 3.7). Since the 

internal consistency was high for both scales (antidepressants Cronbach alpha = .89, 

psychotherapy Cronbach alpha = .92), we pooled them. A paired t-Test showed a moderate 

effect on the preference for psychotherapy (mean = 5.24, SD = 1.10) over antidepressants 

(mean = 4.61, SD = 1.19; t(225) = 9.71, P < .001, d = .56; see items and response distribution 

in Figure 3.7). In sum, prior attitudes measured via pro and contra arguments, as well as via 

efficacy ratings, favoured psychotherapy over antidepressants. Both measures were 

moderately correlated (r = .41, P <.001). 
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Figure 3.7 Prior attitudes about psychotherapy and antidepressants prior to information 

search. 

 

Manipulation Checks 

Confidence. Contrary to our expectations (H2a), we could not replicate the confidence 

manipulation (Petty et al., 2002). After recalling situations in which they had been confident 

(mean = 4.64, SD = 1.20), participants were not more confident about their arguments, 

compared to recalling situations in which they had been doubtful (mean = 4.68, SD = 1.09; 

t(224) < 1, P = .78). 
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Source Credibility. In contrast to our expectation (H4a), source credibility ratings in the high 

source credibility condition (mean = 4.87, SD = 1.26) did not significantly differ from source 

credibility ratings in the low source credibility condition (mean = 5.16, SD = 1.32; t(224) = 

1.67, P = .10). Since the confidence and source credibility manipulations were ineffective, we 

used respective manipulation check scores in the following regression analyses as predictors. 

Confidence in Prior Attitudes 

Tag Selection 

To analyse attitude consistent tag selection, we conducted logistic regressions with the 

dependent variable clicks on attitude (in)consistent treatment tags. The number of clicks on 

the respective treatment (0 = psychotherapy tag selected, 1 = antidepressant tag selected) was 

entered in a logistic regression (Table 3.2). As predictors we entered prior attitudes and tag 

popularity (0 = Psychotherapy tags popular, 1 = antidepressant tags popular), confidence 

ratings and source credibility ratings (see independent variables). We included 2-way 

interaction terms (Table 3.2, Step 2), and tested for the presence interactions with likelihood 

ratio tests (Menard, 1995; Peng, Lee, & Ingersoll, 2002). 

We expected that high confidence should strengthen the relationship between prior attitudes 

and the proportion of clicks on attitude consistent tags (H2b). However, there was no 

significant interaction of the predictors confidence in prior attitude ratings and prior attitudes, 

predicting the selection of antidepressant tags (Table 3.2, Step 2). As likelihood ratio tests 

showed, including three-way interaction (χ²(10) = 4.91, P = .90), and four-way interaction 

(χ²(11) = 4.98, P = .93), did not improve model fit. 
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Table 3.2 Selection ratio of antidepressant tags. 

  Step 1    Step 2  

 B SE P  B SE P 

Intercept -0.39 0.08 <.001  -0.41 0.08 <.001 

Prior attitudes -0.02 0.03 .37  -0.03 0.03 .32 

Confidence score 0.002 0.05 .97  0.04 0.05 .82 

Tag popularity 0.44 0.11 <.001  0.44 0.11 <.001 

Source credibility score -0.005 0.04 .92  -0.005 0.04 .92 

PA x confidence score     -0.01 0.03 .65 

 Model fit:  Model fit change (vs. Step 1): 

 χ²(4) = 17.89, P = .001  χ²(1) = 0.20, P = .65 

B, Beta coefficients, continuous predictors were centered; SE, 

Standard Error of Beta coefficients; PA, Prior attitudes. 

 

Blog Post Selection 

A second logistic regression used the same predictors as in the regression predicting tag 

selection but with blog post selection as criterion variable (Table 3.3). We expected that high 

confidence should strengthen the impact of prior attitudes and consequently lead to increased 

proportion of clicks on attitude consistent blog posts (H2c). We observed an interaction 

between confidence and prior attitudes (beta = 0.11, SE = .02, P < .001). To disentangle the 

interaction, we compared slopes for high (+1 SD) and low (-1 SD) confidence ratings. This 

showed that when confidence ratings were low (-1 SD), participants selected a higher 

proportion of blog posts that were in line with their prior attitudes (beta = -0.26, SE = 0.05, P 

< .001; Figure 3.8). When confidence ratings were high (+ 1SD), there was no association 

with prior attitudes (beta = 0.02, SE = .03, P = .57; Figure 3.8). In contrast to our expectation, 

and in line with the defense motivation account, when confidence was low but not high, there 

was an association between prior attitudes and selection of attitude consistent blog posts. 
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Table 3.3 Selection ratio of antidepressant blog posts. 

  Step 1    Step 2  

 B SE P  B SE P 

Intercept -0.75 0.07 <.001  -0.87 0.08 <.001 

Prior attitudes -0.05 0.03 .06  -0.12 0.03 <.001 

Confidence score -0.11 0.05 .02  -0.04 0.05 .46 

Tag popularity 0.44 0.11 <.001  0.45 0.11 <.001 

Source credibility score 0.02 0.04 .73  0.03 0.04 .52 

PA x confidence score     0.11 0.02 <.001 

 Model fit:   Model fit change (vs. Step 1):  

 χ²(4) = 30.41, P < .001  χ²(1) = 25.56, P < .001 

B, Beta coefficients, continuous predictors were centered; SE,  

Standard Error of Beta coefficients; PA, Prior attitudes. 

 

 

Figure 3.8 Predicted proportion of antidepressant blog posts selected, for high (+1 SD) and 

low (-1 SD) confidence (95% CI), with negative values indicating a preference for AD over 

PT. 
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Compared to the model including the 2-way interaction term (Table 3.3, Step 2), neither 

including three-way interaction term (χ²(4) = 5.82, P = .21), nor including the four-way 

interaction term (χ²(5) = 5.99, P = .31) yielded a better model fit (all respective lower order 

interaction terms were included as well). 

Attitude Change 

We conducted multiple linear regressions. First, with the predictor variables prior attitudes, 

confidence ratings, and source credibility ratings (all centered), and the dichotomous variable 

tag popularity (0 = psychotherapy popular, 1 = antidepressants popular). Additionally we 

included the predictor difference score of efficacy ratings (antidepressants subtracted from 

psychotherapy) prior to navigation, to analyze attitude change with a covariate approach (Van 

Breukelen, 2006). As criterion for attitudes after navigation, we included the difference score 

of efficacy ratings (Table 3.4). 

We expected that high (vs. low) confidence would lead to higher confirmation bias and 

decreased attitude change, so for people who hold their attitudes with high (vs. low) 

confidence, prior attitudes should be more strongly associated with attitudes after navigation 

(H2d). The expected interaction between confidence and prior attitudes was not significant 

(Table 3.4, Step 2). However, the association between confidence and prior attitudes 

depended on source credibility (Table 3.4, Step 3). To disentangle this 3-way interaction, 

simple slopes were tested on low (-1 SD) and high (+1 SD) levels of source credibility ratings 

and confidence ratings. This revealed a strong association between prior attitudes and 

treatment efficacy ratings after navigation, for participants with lower ratings of confidence (-

1 SD) and high source credibility ratings (+1 SD; beta = 0.34, SE = 0.13, P = .01), but no 

association for high confidence ratings (+1 SD) and low source credibility ratings (-1 SD; beta 

= 0.11, SE = 0.06, P = .053). There was also no association with low confidence (-1 SD) and 

low source credibility ratings (-1 SD; beta = 0.08, SE = 0.10, P = .42), and with high 

confidence (+1 SD) and high source credibility ratings (+1 SD; beta = -0.04, SE = .06, P = .50; 

Figure 3.9). 
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Table 3.4 Treatment Efficacy Ratings (AD-PT) after Navigation. 

 

 Step 1    Step 2    Step 3  

 B SE P  B SE P  B SE P 

Intercept 0.70 0.08 <.001  0.73 0.08 <.001  0.74 0.08 <.001 

Efficacy ratings (PT-

AD) prior to navigation 

0.79 0.06 <.001  0.78 0.06 <.001  0.79 0.06 <.001 

Tag popularity -0.05 0.12 .64  -0.06 0.12 .60  -0.05 0.11 .65 

PA 0.08 0.03 .01  0.10 0.06 .005  0.12 0.03 <.001 

Confidence score -0.08 0.05 .16  -.10 0.06 .08  -0.10 0.06 .07 

Source credibility score 0.04 0.05 .34  0.05 0.05 .33  0.11 0.05 .03 

PA x confidence score     -0.04 0.03 .16  -0.07 0.03 .02 

PA x source credibility 

score 

        0.02 0.02 .40 

Confidence score x 

source credibility score 

        -0.03 0.04 .53 

PA x confidence score x 

source credibility score 

        -0.07 0.02 <.001 

 Model fit:  Model fit (vs. Step 1):  Model fit (vs. Step 2): 

 adj. R² = .49,  ∆ adj. R² < .01,  ∆ adj. R² = .02, 

 F(5,220) = 43.68,  F(1,219) = 1.94,  F(3,216) = 3.88, 

 P < .001  P = .16  P = .01 

B, Beta coefficients, the continuous predictors were centered; 

SE, Standard Error of Beta coefficients; PA, Prior attitudes. 
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Figure 3.9 Prior attitudes, confidence and source credibility and treatment efficacy ratings 

after navigation, with negative values on all axes indicating a preference for AD over PT. 

Tag Popularity of Treatments in the Social Tag Cloud 

Tag Selection 

In H3a we expected that popular treatment tags would be selected more often, independent of 

prior attitudes. To test this, we used a logistic regression model as described in the previous 

confidence section on tag selection (see Table 3.2, step 1). Tag popularity was the only 

significant predictor for the proportion of selected antidepressant tags (beta = 0.44, SE = .11, 

P < .001). This supports H3a, as participants selected a larger proportion of popular tags in the 

tag cloud. They did this independent of their prior attitudes as prior attitudes were not 

associated with tag selection. 

Blog Post Selection 

We also expected that participants would select more blog posts when related tags were more 

popular (H3b). We tested this with the logistic regression as described in the previous 

confidence section on blog post selection (see Table 3.3). This showed that participants 

selected a larger proportion of blog posts when related tags were popular in the tag cloud, 

supporting H3b (beta = 0.44, SE = .11, P < .001; Table 3.3, Step 1). 

Attitude Change 
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We expected in H3c that the attitude change of would depend on tag popularity. More popular 

tags for a treatment should be associated with higher ratings of treatment efficacy. We 

conducted a linear regression analysis, as described in the previous confidence section (see 

also Table 3.4). We did not find an influence of tag popularity on efficacy ratings after 

navigation (beta = -0.05, SE = .12, P = .64; see Table 3.4, Step 1). 

Source Credibility of the Tagging Community 

Tag Selection 

We expected that when the tagging community consists of experts (vs. novices), participants 

click on more tags (H4b). To test this, we conducted a negative binomial regression with the 

continuous, centered predictors source credibility score, prior attitudes, confidence score, the 

dichotomous predictor tag popularity (0 = psychotherapy tags popular, 1 = antidepressant tags 

popular), and the dependent variable number of selected tags (Table 3.5). We did not find 

support for H4b, as the total number of selected tags was not associated with source 

credibility ratings. 

Blog Post Selection 

We expected that when the tagging community consists of experts (vs. novices), participants 

click on more blog posts (H4c). We conducted another negative binomial regression with the 

continuous, centered predictors source credibility score, prior attitudes, confidence score, the 

dichotomous predictor tag popularity (0 = psychotherapy tags popular, 1 = antidepressant tags 

popular), and the dependent variable total number of selected blog posts (Table 3.5). As with 

the number of selected tags, perceived source credibility did not predict the total number of 

selected blog posts, not supporting H4c. 
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Table 3.5 Tags and blog posts selected. 

 Number of Tags selected  Number of Blog Posts selected 

 B SE P  B SE P 

Intercept 1.81 0.07 <.001  1.16 0.47 .01 

PA 0.01 0.03 .63  0.03 0.04 .48 

Confidence score -0.02 0.05 .62  0.06 0.08 .43 

Tag popularity 0.14 0.10 .18  -0.34 0.18 .06 

Source credibility score 0.03 0.04 .51  0.02 0.07 .79 

 Model fit:  Model fit: 

 χ²(4) = 2.67, P = .61  χ²(6) = 5.10, P = .28 

B, Beta coefficients, continuous predictors were centered; 

SE, Standard Error of Beta coefficients; PA, Prior attitudes. 

 

Attitude Change 

When the tagging community consisted of experts (vs. novices), we expected that participants 

should change their prior attitudes to a greater degree (H4d). We conducted a linear regression 

analysis with efficacy ratings prior to navigation (AD-PT) as a covariate (Van Breukelen, 

2006), and included the predictors tag popularity (0 = psychotherapy tags popular, 1= 

antidepressant tags popular), prior attitudes, confidence, and source credibility ratings. As 

criterion, we included the efficacy rating difference (AD-PT) after navigation. The covariate 

and the continuous predictor variables were centered (Aiken & West, 1991). High perceived 

source credibility was associated with higher treatment efficacy ratings after navigation 

(Table 3.6), supporting H4d. 
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Table 3.6 Treatment Efficacy Ratings (AD+PT) after Navigation. 

 

Ratings T2 (AD+PT) 
 

B SE P 

Intercept 10.26 0.12 <.001 

Efficacy ratings prior to navigation (AD + 

PT) 

0.76 0.05 <.001 

Tag popularity 0.02 0.18 .93 

PA 0.08 0.04 .06 

Confidence in PA score 0.14 0.09 .12 

Source credibility score 0.24 0.07 <.001 

 Model fit: 

 adj. R² = .16, F(5,220) = 9.47, P < .001 

B, Beta coefficients; SE, Standard Error of Beta coefficients; 

continuous predictors and critereon were centered; PA, Prior attitudes. 
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Discussion 

With this randomized, controlled study, we aimed to investigate prior attitudes about 

antidepressants and psychotherapy, and the tendency to confirm prior attitudes when selecting 

and evaluating mental health-related information. We presented three factors to counter 

confirmation bias: popularity of treatment tags in a social tag cloud, confidence and the source 

credibility of the tagging community. We expected that people would select and favourably 

evaluate attitude inconsistent content, when confidence was low (vs. high). And we expected 

that source credibility and tag popularity should influence selection of tags independent of 

prior attitudes. We could not replicate the confidence manipulation (Petty et al., 2002), and 

participants did not distinguish source credibility as presented by banners, therefore we used 

manipulation check scores for correlational analyses. 

As expected, people in the German population rated psychotherapy as more effective than 

antidepressants, and they reported according beliefs. Increasing tag popularity increased 

selection of tags, independent of prior attitudes and confidence. In contrast to our 

expectations, higher source credibility was not associated with increased tag or blog post 

selection. Participants with high confidence were more open to select attitude inconsistent 

blog posts, which is in line with the defense motivation account, but not with the accuracy 

motivation account we had expected (Hart et al., 2009). Moreover, we found people with low 

confidence rated treatment efficacy in accordance with their prior attitudes, but only when 

perceived source credibility was high. 

Social Tags to Reduce Confirmation Bias 

We expected that social tag clouds are a non-intrusive interface to circumvent prior attitudes, 

and popular tags would be selected more often in dependent of prior attitudes. We found that 

people selected popular tags and related blog posts more often. We think that these findings 

highlight the important role of popular content on the web, also in the context of mental 

health-related selection of information. When two treatment options are presented to a 

searcher, searchers will be guided by more popular information, even independent of their 

prior attitudes. This could help to design online platforms in which it is desirable to minimize 

the influence of prior attitudes and maximize the influence of a community. 

A thorough discussion about nudges is beyond the scope of this paper, but we consider 

implications of implementing tag clouds as nudges. Whereas nudges are controversial in 
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general (Sunstein, 2015), educational nudges aiming to aid people in making better decisions 

are less controversial (Sunstein, 2015). Moreover, in the health context it is argued that it is 

impossible not to be influenced by policies of different stakeholders in general (Quigley, 

2013). The way in which tools such as tag clouds influence behaviour might be considered 

more controversial since large tags automatically attract the searchers’ attention (Bateman et 

al., 2008), thus influencing information selection (Cress et al., 2013), and therefore tags may 

restrict deliberate individual agency (Le Clainche & Tubeuf, 2015; Sunstein, 2015). 

Defense Motivation in Mental Health-Related Information Search 

We expected that people would be guided by accuracy motivation when searching mental 

health-related information. People would strive to select and evaluate information that is 

objectively correct, regardless of their prior attitudes. In contrast this, the pattern of results 

suggests that information searchers were defense motivated, they tended to confirm their prior 

attitudes, in order to avoid dissonant cognitions and to maintain a positive view of themselves 

(Hart et al., 2009; Kitchin, 2005; L. & Festinger, 1965). 

This was reflected in blog post selection and resulting attitude change. We found that low 

confidence was associated with selecting attitude consistent blog posts, which suggests that 

participants may have felt increased threat under low confidence. 

The findings on attitude change provide further support for the defense motivation account. 

People with high confidence were expected to change their attitudes in line with their prior 

attitudes. However, we found the opposite. When confidence was low, not high, people’s 

attitudes after navigation were polarized in line with their prior attitudes. In contrast to blog 

post selection, however, this pattern was only found when source credibility was high but not 

when source credibility was low. This suggests that attitude inconsistent information could 

have posed a double threat when source credibility was high, in combination with low 

confidence. In all other instances, there was no association between prior attitudes and attitude 

change.  

What follows from defensive processing? Not only when information presents a direct threat 

(e.g. anti-smoking images), but also when different treatment options are available, prior 

attitudes have an impact on online information search. When information acknowledges prior 

attitudes of the reader, the need to maintain a positive self-view can be reduced, and the 

reader becomes more open to attitude-inconsistent information (Harris & Napper, 2005; van 

Koningsbruggen, Das, & Roskos-Ewoldsen, 2009). So, content authors could anticipate the 
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attitudes of their readers when providing health information and acknowledge existing 

attitudes and views before providing potentially conflicting information. 

Source credibility and Confirmation Bias 

People do sometimes recognize source credibility on the web (Kammerer, Bråten, Gerjets, & 

Strømsø, 2012; Kammerer & Gerjets, 2014; Ma & Atkin, 2017), however, participants did not 

rate practitioners with years of experience as a more credible, compared to students of health-

related subjects in their first semester. One possible explanation for this is that the banners on 

top of the page were too subtle. 

Moreover, for student samples (vs. non-student samples) (Yang & Beatty, 2016), and content 

that is presented on common websites (vs. user generated content) (Ma & Atkin, 2017), 

searchers perceive experts as more credible. This might explain that for this representative 

sample on a specific tagging platform people did not distinguish high from low source 

credibility. 

For content authors, this finding underlines the importance to consider the target audience as 

well as the impact of the type of platform that is being used to convey health-related 

messages. Whereas information searchers with high educational background, or searchers on 

general websites respond more to expertise, searchers on sites presenting user generated 

content (e.g. forums or blog posts) respond more to demographic similarity to the searcher 

(Ma & Atkin, 2017), and non-student searchers respond less to expertise when judging source 

credibility. 

Attitude Confidence and Confirmation Bias 

A recent study showed that individuals with depressive and anxiety symptoms exhibited 

lower confidence in a decision making task (Rouault et al., 2018). In the current study, people 

with lower confidence evaluated information content in line with their prior attitudes, when 

the source of information was highly credible. So particularly when searchers perceive 

information as highly credible, individuals with depressive or anxiety symptoms might be 

prone to select attitude consistent information. This should also be tested by future studies.  

Public Attitudes towards Antidepressants and Psychotherapy 

As for student (Schweiger et al., 2014) and representative samples in Germany (Angermeyer 

et al., 2013), we also expected prior attitudes to be more positive for psychotherapy than for 

antidepressants, and we found an according moderate effect. The results about the specific 

beliefs show that people are not satisfied with the current accessibility of mental health care 
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services, and the German population seems to have specific beliefs when it comes to side 

effects of antidepressants. However, side effects that can be found in the literature, such as 

nausea, insomnia, somnolence, fatigue, sexual dysfunction, and weight gain (Khawam, 

Laurencic, & Malone, 2006; Papakostas, 2008), were rarely associated with antidepressants. 

Limitations 

According to the Federal Office of Statistics, the current sample is representative for gender 

and age, but participants with lower education, such as people with a qualified job, are 

underrepresented, whereas participants with university degree are slightly overrepresented 

(Statistisches Bundesamt, 2018). Therefore, results of the current study should be interpreted 

with caution for people with lower level education. The recruitment process of the panel 

company uses online campaigns, search engine marketing and offline recruitment, where 

participants register at a portal where they can enrol for studies that match their 

demographics. So, it should be noted that this sample is restricted to online users of the 

German population. 

The current study suggests that results for confidence and its interplay with source credibility 

are in line with predictions of defense motivation, however, due to the correlational design, 

potential correlated confounding influences could be at work and potentially could have been 

overlooked. 

Moreover, all blog posts highlighted the efficacy aspect of prior attitudes, other important 

issues such as side effects or treatment of psychological causes were not mentioned in the 

blog posts. Thus, only one aspect related to prior attitudes, namely treatment efficacy was 

addressed in the blog posts. And all blog posts were formulated positively, such that 

information revealing limitations and boundary conditions of the treatments were addressed in 

the blog posts. 

Since age could be an important covariate in this study, we exploratively checked the 

influence of age for each dependent variable, however, age was not a significant predictor in 

none of the analyses. 

Conclusion 

We presented correlational support for the defense motivation account in health-related 

search. That is, participants tended to confirm their prior attitudes when searching for 

information. We presented factors that influence this confirmation bias: First, social tags 
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reduced the influence of prior attitudes, and second, attitude confidence increased 

confirmation bias when source credibility was high. These findings have many implications 

for content creators, who should acknowledge existing attitudes in persuasive communication 

and consider demographics of their audience as well as the type of platform where content is 

published. Future studies should test whether this result extends to other health-related 

domains, beyond treatment of depression, and to other information platforms as well. Further 

it would be highly interesting to compare treatment attitudes toward internet-based 

psychotherapy including different delivery modes. 
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