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Introduction

The Internet provides users with a virtually unlimited selection of information from
which they can acquire health information in a self-regulated manner. Users can
decide without any professional guidance which link from a search engine result list
they would like to follow, which comment in an online social support group they
prefer to read, and at which point they want to leave one online platform and switch
to another. The self-regulated nature of this information processing and acquisition
in online informational environments suggests that motivation asserts a particularly
strong impact on the informational outcomes of individuals’ online behavior. This
is the case, since self-regulation in essence means that the guidelines for behavior
and information selection come from the users themselves.

Researchers at the intersection of motivation and cognition have pointed out
that motivational processes often have a major impact on people’s search for
information, their evaluations of information, their memory and recall, as well as on
their judgments and decision-making (Hart et al., 2009; Kruglanski, 1999; Kunda,
1999; Molden & Higgins, 2005; see also Kruglanski et al., 2012). Even though
people’s information processing is sometimes driven by a requirement for accuracy,
that is, by a need to come to a preferably correct assessment, accurate assessment
is not always the end result. Striving for accuracy implies acquiring as much
knowledge and understanding as possible about a particular topic. This approach
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may lead to largely unbiased information processing, but it requires assessable
information along with people’s willingness and ability to engage in elaborate
and unprejudiced handling of that information. Very often, however, information
processing is influenced by people’s directed motivation, which is the endeavor
to validate a certain idea or an existing judgment during information processing.
This type of information processing is usually accompanied by the acquisition of
information that confirms an individual’s own attitude, opinion, or impression, and
that would presumably lead to achieving one’s own goals. Directed motivation thus
leads to biased information processing, which we will refer to in this chapter as
motivated information processing.

The self-regulated nature of dealing with information on the Internet suggests
that online informational environments strongly promote motivated information
processing. This is the case, in particular, when the domain that users deal with is
personally relevant to them (Petty, Cacioppo, & Goldman, 1981). Personal relevance
and, as a consequence, motivation are typically high when people search for and
deal with health-related information. The Internet has developed into a huge and
broad information source, above all in the health domain, as people increasingly
use it for health-related concerns. Therefore, it is highly plausible that a person’s
motivation has an impact on how he or she conducts health-related Internet searches
and how they deal with the information they find online. At the same time, it
is particularly important that laypeople are able to seek, understand, and use
health information adequately (Jordan et al., 2013). In this chapter, we summarize
research on the effects of motivated processing of health-related information. We
address these processes in two separate sections. First, we present research on
the motivated processing of health-related information that is influenced by the
particular conceptions that individuals hold about health in general, about the nature
and reliability of health-related knowledge, and about specific health-related topics,
such as particular medical treatments. We thereby analyze how people’s individual
health concepts influence their information processing, examine the role of their
health-related epistemological beliefs, and describe how their previous opinions on a
health-related topic influence the way they handle information. Second, we address
the role of affect in motivated processing of health-related information. Here we
analyze how searching for information on the Internet can cause fear in laypeople
and how patients who have received a medical diagnosis handle online information
due to the threat that results from their illness.

Throughout the entire presentation of research findings on motivated processing
of health-related information, we also take into account and emphasize the particular
characteristics of the information that Internet users encounter when searching
for information in online environments. Our presentation makes clear that the
processing of health-related information on the Internet is affected not only by the
individual factors that people bring with them, but also by the characteristics of the
presented information that frame the information as positive or negative, expressing
a particular perspective toward the topic (see Fig. 4.1). In concluding, we provide an
integrative discussion of the issues analyzed and address implications of the research
findings presented in this chapter.
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Fig. 4.1 The impact of individual factors and the characteristics of information on the processing
of health-related information

The Role of Individual Conceptions in Processing
Health-Related Information

When individuals’ conceptions and understandings of the world come into play,
their processing of information is not a purely rational process. Personal opinions
and beliefs have a large influence on how information is dealt with. Information
that corresponds to a person’s own opinions or beliefs are usually preferred over
information that does not (Fischer, Greitemeyer, & Frey, 2008; Greitemeyer, 2014;
Sassenberg, Landkammer, & Jacoby, 2014). Such non-conflicting information is
more likely to be selected, considered to be more important, and more easily remem-
bered than inconsistent information (Nickerson, 1998; Taber & Lodge, 2006). This
phenomenon has been described explicitly for both laypeople and for medical
experts (Bornstein & Emler, 2001; Hrébjartsson et al., 2012; Nickerson, 1998).
Therefore, it is not surprising that the preference for information that is consistent
with one’s own concepts also applies to how health-related information is handled
on the Internet (for the role of cognitive conflicts in informational environments see
also Buder, Buttliere, & Cress, 2017; Graesser, Lippert, & Hampton, 2017).

How people use the Internet to search for and further process health-related
information is very often affected by their motivation to validate and maintain
their beliefs, their knowledge, and their opinions. Such motivation has an impact
on how individuals handle health-related information. In this context, the influence
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on information processing is mostly driven by a consistency principle (Greitemeyer,
2014; Nickerson, 1998). When individuals’ concepts are consistent with (online)
information, individuals are more willing to process the information, evaluate the
information better, and have a better attitude toward the information or the topic
that the information deals with (Schweiger, Oeberst, & Cress, 2014). In this part
of the chapter, we examine several factors that we have structured from general to
more specific. First, these concepts include people’s general understanding of what
they regard as “health” and what they think is important about health, that is, their
individual health concepts (section “Individual Health Concepts in the Reception
and Production of Information”). How individuals handle information also depends
on their ideas about what health-related “knowledge” is. So information processing
is influenced by people’s understanding of knowledge in the field of medicine and
by their appraisal of the suitability of medical knowledge, that is, by their health-
related epistemological beliefs (section “Epistemological Beliefs in Processing
Health-Related Information”). Third, how people handle health-related information
is influenced by their previous opinions on a particular health-related topic (section
“Opinions in Processing Health-Related Information™).

Individual Health Concepts in the Reception and Production
of Information

In the health domain, several actors (e.g., patients, physicians, or therapists) are
involved who have to share information in different social contexts. A medical
doctor, for instance, may talk to a patient to obtain information about the symptoms
of a disease or to provide information about a medical intervention such as
a particular surgery. To ensure a smooth process of diagnosis and therapeutic
intervention, different health professionals have to combine their knowledge. This
is very challenging, because different actors have diverse expertise, opinions, and
beliefs. Even if they all have the same aim (i.e., maintaining and enhancing the
health of a patient; Miles, 2005), this aim itself is open to interpretation. This is the
case because different health concepts, that is, general concepts of health and how
health is understood, coexist. Individual health concepts vary among different health
professionals, between medical experts and patients as well as among different
patients (Bensing, 2000; Domenech, Sanchez-Zuriaga, Segura-Orti, Espejo-Tort, &
Lisén, 2011; Larson, 1999; Patel, Arocha, & Kushniruk, 2002). Health concepts
are influenced by the individual’s socialization and experience of illness and are
assumed to be socially constructed (Makoul, 2011; Piko & Bak, 2006).

In the current Western health system, two different health concepts are
prominent—the biomedical health concept and the biopsychosocial health concept.
The biomedical health concept is a disease-oriented concept of health that is
based on the International statistical classification of diseases and related health
problems (ICD; World Health Organization, 1992). The biopsychosocial health
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concept, in contrast, can be defined as an understanding of health in which the
patient’s personal functioning and participation in daily life are central, a concept
based on the International classification of functioning, disability and health (ICF;
World Health Organization, 2001). The classification systems that underlie these
health concepts are both established in the health sector. Even though it is possible
to use both classification systems equally (Simeonsson, Scarborough, & Hebbeler,
2006), the ICF is used primarily by health professionals who work in the field of
rehabilitative medicine, like physiotherapists. Research has shown that the health
concept can influence how patients and medical experts behave in health-related
situations (Domenech et al., 2011).

In our own research, we investigated which of the two therapeutic health concepts
physiotherapists have and how it develops over time (Bientzle, Cress, & Kimmerle,
2014a). We found that physiotherapists already had a strong biopsychosocial health
concept in the early phases of vocational training, while a more pronounced
biomedical concept only occurred in the course of their professional life. Moreover,
we examined in several studies how the individual health concept influences the
reception and production of health-related information. Regarding the reception
of information, we found that information was rated as more relevant for the
decision to participate in a medical intervention if the individual health concept
and the health concept presented in the information were consistent with each other
(Bientzle, Cress, & Kimmerle, 2015). Participants also acquired more knowledge
when information corresponded to their individual health concept (Bientzle, Cress,
& Kimmerle, 2013). These results are in line with research findings in the area of
health communication that show that the reception of health-related information
can be effectively supported by adapting information to the characteristics of the
target group (Albada, Ausems, Bensing, & van Dulmen, 2009; Hawkins, Kreuter,
Resnicow, Fishbein, & Dijkstra, 2008; Kreuter & Wray, 2003). Therefore, our
research contributes to such health communication research by suggesting that
patients and other laypeople are more willing to accept particular health-related
information when their health concepts are taken into account in the presentation
of this information.

For the production of information in online settings, we also found an important
impact of people’s individual health concepts. Our research indicates that the
individual health concept influences the way people communicate in online forums:
Medical experts with a strongly pronounced biomedical health concept used more
scientific words and fewer emotional words in their online communication than
experts with a weak biomedical concept (Bientzle, Griewatz et al., 2015). When
medical experts had the task of revising a text in a collaboratively developed wiki,
which was either consistent or inconsistent with their own individual health concept,
we found that they were more tolerant toward false conclusions in the text that was
compatible with their own concept. In contrast, in the inconsistent wiki-text, medical
experts tried to resolve false conclusions by revising scientific content more often
(Bientzle, Cress, & Kimmerle, 2014b).
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Epistemological Beliefs in Processing Health-Related
Information

Assumptions regarding the structure and stability of knowledge also have an impact
on the evaluation of information and the acquisition of knowledge (Hofer, 2001;
Muis, 2004). These assumptions are called epistemological beliefs (EBs). EBs are
defined as “the cognitions (i.e., understandings) individuals have on knowledge and
knowing and determine how (new) knowledge is perceived and processed” (Roex
& Degryse, 2007, p. 616). In that sense, EBs can be either more sophisticated or
more simple. People with sophisticated EBs consider knowledge to be subjective
and dynamic, whereas people with simple EBs regard knowledge as objective
and static. Despite this seemingly clear dichotomy, EBs reflect a complex and
multidimensional construct that is difficult to measure in its entirety.

The ability to handle information in a sophisticated and reflective way in the
health domain is quite important, because the half-life of medical knowledge is
steadily decreasing (Arbesman, 2012). Medical knowledge that is currently consid-
ered to be sound and valid can be tomorrow’s history, assessed as obsolete or even
wrong. Thus, EBs play a major role in adequately handling information in the health
context. Individuals with sophisticated health-related EBs are better able to process
health-related information accurately than people with simple EBs. EBs are also
dependent upon people’s educational level (Muis, Bendixen, & Haerle, 2006). In our
own research we found that physiotherapy students and physiotherapy professionals
have EBs of differing sophistication regarding knowledge in physiotherapy and
regarding knowledge in medicine: Professionals assessed health-related knowledge
as more subjective, constructed, and relative than did first-year students (Bientzle
et al., 2014a).

EBs also play an important role in Internet search and the assessment of scientific
and health-related information online (for an overview see Braten, Britt, Strgmsg,
& Rouet, 2011). During an Internet search, various pieces of information from
multiple sources with inconsistent or contradicting perspectives must be integrated
and weighed against each other (Rouet, 2006). This may be particularly difficult
for people with simple EBs. The necessity of grappling with contradictions might
appear to be unreasonable for people who tend to underestimate the complexity of
scientific knowledge. Research has shown that students with simple EBs were not
able to process the information in a hypertext system as deeply as students with
sophisticated EBs (Jacobson & Spiro, 1995). They also learned less and had poorer
self-regulation abilities when they read hypertexts (Pieschl, Stahl, & Bromme,
2008). In our own research, we investigated how individuals deal with scientific
medical information and found overall that individuals with sophisticated EBs
recognized the tentativeness of medical information to a greater extent than people
with simple EBs (Feinkohl, Flemming, Cress, & Kimmerle, 2016a). In particular,
we illustrated that a lack of reliability in health-related information was more likely
identified by participants with more sophisticated EBs than by participants with
rather simple EBs (Kimmerle, Flemming, Feinkohl, & Cress, 2015). When Internet
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users deal with health-related information online, that is, when they read health
news articles on the Internet and write user comments in online forums, people with
sophisticated EBs address the tentativeness of medical information more often than
Internet users with simple EBs (Feinkohl, Flemming, Cress, & Kimmerle, 2016b).

Furthermore, we could show that people with more sophisticated EBs were better
in recalling health-related information (Feinkohl et al., 2016a). Overall, individ-
uals with simple EBs were less critical in evaluating health-related information
as presented in online media. These findings are in line with study results in
other knowledge domains, which found that sophisticated EBs are also positively
correlated with learning and academic performance (Hofer, 2001; Muis, 2004).

Health-related and medical knowledge and information are already in themselves
unreliable constructs. When it comes to health-related information on the Internet,
the reliability may even further decrease. This is the case when individuals (e.g.,
medical experts and laypersons) have to deal with knowledge from different sources
and of different quality on the Internet. Moreover, alternative health communities on
the Internet even have their own rules and quality standards to assess information
(Kimmerle et al., 2013). Against this background, we might assume that sophisti-
cated EBs may to some degree counteract people’s tendency to engage in motivated
information processing. This becomes all the more important when people have
to deal with health-related information on the Internet and need to evaluate the
available information adequately.

Opinions in Processing Health-Related Information

When processing health-related information, individuals easily form an opinion
about the topic they are dealing with (Burakgazi & Yildirim, 2014; Kimmerle &
Cress, 2013). Newspaper articles or other media contributions dealing with health-
related topics focus especially on the formation of opinion. Examples of such
reports are media reports on new medical treatments such as deep brain stimulation
(DBS). DBS involves a surgical procedure in which electrodes are implanted in the
patient’s brain. It reduces tremors and other negative symptoms of patients with
Parkinson’s disease. Researchers have also started to apply DBS as a treatment
for drug addiction and other diseases, but its effectiveness is highly questionable
and currently far from being entirely clear (Gilbert & Ovadia, 2011). Authors of
media stories on DBS tend to over-simplify their reports in order to make them
more easily understandable and free of conflicting information for readers without
medical background knowledge (Kimmerle et al., 2015). As a consequence, these
reports are often either framed overly positively, for example, by over-emphasizing
the beneficial effects of DBS, or overly negatively through emphasis on risks or side
effects (Gilbert & Ovadia, 2011; Racine, Waldman, Palmour, Risse, & Illes, 2007,
see also Moynihan et al., 2000). This one-sided reporting is usually inadequate
because health-related information, especially about novel medical findings, is often
provisional, unreliable, inconsistent, contradictory, or controversial: That is to say,



82 J. Kimmerle et al.

health-related research results are often “tentative” (Bromme & Goldman, 2014;
Flemming, Feinkohl, Cress, & Kimmerle, 2015). This is a problem especially for
laypeople, as they are often not aware of this tentativeness. Laypeople rather tend to
perceive medical findings as clear, stable, reliable, or ever-lasting when they form
their opinions about medical treatments from media content, which can lead to
misconceptions and a false sense of clarity (Scharrer, Bromme, Britt, & Stadtler,
2012; Sinatra, Kienhues, & Hofer, 2014; van Deemter, 2010).

In our research, we investigated how prior opinions regarding DBS affected how
individuals perceived the tentativeness of information on DBS. We found that, when
participants had a negative opinion about DBS, they detected the tentativeness in a
media report on DBS more often compared to those media consumers who read
the report with a positive opinion about DBS (Kimmerle et al., 2015). Moreover,
the amount of detected tentativeness declined if the information in the article was
framed in a positive way. The two effects were independent of each other. In other
words, participants with a negative opinion were more skeptical. They were less
vulnerable to over-simplification and one-sided positive framing of health-related
information than participants with a positive opinion. So, personal opinions have an
influence on how information is processed when it comes to being critical toward
health-related information as reported in the media. In particular, positive opinions
seem to emphasize people’s bias of not recognizing the tentativeness of medical
research findings.

We also found that prior opinions have an impact on how laypeople evaluate
the advantages and disadvantages of medical interventions (Bientzle, Griewatz
et al., 2015; Kimmerle, Bientzle, & Cress, 2017): Studies on the assessment of
information about a mammography screening program showed that women who had
a positive opinion of mammography screening in advance (and were thus willing
to participate in the program anyway), also rated particular pieces of information
representing the advantages of screening as more important than information that
addressed disadvantages. Women who did not hold such a positive prior opinion
on mammography screening did not differ in their assessment of advantages and
disadvantages of mammography screening. So, the mere presentation of balanced
information (both advantages and disadvantages) about a medical intervention does
not guarantee that the information will be processed in a balanced way. Thus,
health communicators, including medical professionals such as physicians as well
as science journalists responsible for presenting health-related information, have
to be highly aware of the role of people’s prior opinions in the processing of that
information.

Our own findings address information processing of laypeople and (potential)
patients, but experts are not immune to the influence of their own opinions either. For
instance, Moreno and Johnston (2013) showed the occurrence of confirmation bias
in the decision-making of healthcare providers. This is important, because opinion
leaders within the healthcare system have an exceptional influence on the promotion
of particular medical practices (Doumit, Gattellari, Grimshaw, & O’Brien, 2007).
This is relevant, since the opinions of health professionals and those of patients may
also interact in a complex way. In an online-consultation study, for instance, we
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found that after a consultation with a physician who provided information about
risks and benefits of mammography screening, people had a more positive opinion
about mammography if their needs had been made salient beforehand and when
the physician used a need-oriented communication style (Fissler, Bientzle, Cress,
& Kimmerle, 2015). If the physician used a purely fact-orientated communication
style, in contrast, this led to an attitude change to a negative direction. It seems
that not only the actual information itself but also the fit to a person’s opinions,
needs, and expectations is of importance when laypeople process health-related
information online (Bientzle, Griewatz et al., 2015). We have also shown that people
adapt their opinion about a medical treatment more strongly to the opinion of
the physician if the physician communicates in a patient-centered compared to a
physician-centered way (Bientzle, Fissler, Cress, & Kimmerle, in press).

Summary

The research presented so far clearly indicates that people’s concepts and beliefs
have a strong impact on how they process health-related information that they search
for and find online. They prefer to process information that is consistent with their
own concepts. This applies to their very general understanding of health (i.e., their
individual health concepts), to their assumptions about the nature of health-related
knowledge (i.e., their individual health-related EBs), and to their specific opinions
toward particular health-related topics.

We have shown that the health concept is a factor that varies among patients
and among different health professionals. In a series of studies, the fit between the
individual health concept and the health concept in which information was presented
was identified as a factor that influenced the reception and production of health-
related information on the Internet. The results seem to be crucially relevant for
inter-professional information exchange and health communication issues in the
health system. Our studies indicate that it is very important to consider people’s
health concepts very thoroughly, regardless of whether we are examining situations
of mere information processing or, further, the production of information. Both
processes are strongly influenced by what people regard as relevant when they
talk about health. When patients and other medical laypeople search the Internet
for health-related information, they should be aware of their own understanding of
health and of their ultimate goal in this search process.

Individual EBs vary between students and health professionals and among dif-
ferent health domains. This influences the processing of health-related information,
which is often tentative and ill-structured. A certain level of sophistication of
EBs seems to counteract the motivated processing of health-related information.
Moreover, dealing with information on the Internet entails further challenges, like
the integration of inconsistent information sources and perspectives. Opinions also
have a strong impact on how people handle health-related information. They tend
to process information in a way that is consistent with their prior opinions. If
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individuals have a positive opinion about a specific health-related topic, they tend
to underestimate the tentativeness of the pertinent medical knowledge on this topic.
Our research shows that this distortion of the information processing may in part
be compensated for in those Internet users who possess more sophisticated EBs
concerning medical knowledge.

How individuals process health-related information is not only influenced by
people’s concepts of the world; how people search for and perceive health-related
information can also be influenced by their emotions and affective reactions. The
following section addresses the role of affect in the motivated processing of health-
related information on the Internet.

The Role of Affect in Processing Health-Related Information

Health-related Internet searches may have different implications for individuals
with respect to their feelings. In this section, we address two different roles
that emotions may play in processing health information in online environments.
Due to a motivated processing of information, some individuals may feel worse
than before finding the information, while other individuals may find the online
information helpful and feel better. In two sub-sections, we present empirical
evidence for both possibilities and describe under which conditions individuals feel
worse or better when searching the Internet for health-related information. Feeling
worse can result from a person’s focus on negative information during a health-
related Internet search. This focus on negative information may arise from a sort
of cyberchondria (section ‘“Health-Related Internet Search and Cyberchondria”).
Individuals who have been diagnosed with a particular disease, in contrast, are
motivated to process information on this disease in a goal-oriented way and tend
to focus on positive information that they deem helpful for their situation (section
“Information Processing of Diagnosed Patients on the Internet”).

Health-Related Internet Search and Cyberchondria

Having access to health-related information online can sometimes evoke fear in
laypeople. It seems to be very common that individuals conduct Internet searches
when experiencing unfamiliar states of their bodies or when there is information
in the media warning about a potential epidemic (e.g., Ginsberg et al., 2009). Such
searches for information often lead to the fear that one is sick, and individuals find
evidence on the Internet that the slightest symptoms are an indication of severe
illness. Based on this anecdotal evidence, White and Horvitz (2009) coined the
term cyberchondria to label the phenomenon that individuals frequently encounter
negative information during health-related Internet searches—in particular when
they are searching for the sources of physical symptoms. Even though the empirical
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research on the causes and antecedents of this phenomenon is still in its very
early stages, (weak forms of) cyberchondria seem to occur quite frequently (Muse,
McManus, Leung, Meghreblia, & Williams, 2012).

In our own research, we aimed to study whether the affective content of online
information and how it is presented are facilitating factors in this fear of being
sick. To be more precise, we wanted to gain insight into the characteristics of
online information that contribute to fear and information processing of negative
information among users. The results could help to understand and, ultimately,
to prevent, biased information processing. We conducted experiments in which
laypeople read reports about a specific, health-related treatment, namely DBS (see
section “Opinions in Processing Health-Related Information™). DBS is applied to
patients with disabling neurological symptoms, such as those of Parkinson’s disease.
It does not cure them but, if applied successfully, it delivers substantial relief from
major symptoms. In reports about DBS, the mere description of the surgery can elicit
uneasy feelings in laypeople and supply them with information they experience
negatively. In particular, that the brain surgery is partly undertaken when the patient
is conscious, and that it may have the side effect of changing a patient’s personality,
produce emotional responses in laypeople.

Besides the content of information sources on DBS, the way such reports on DBS
are written can influence laypeople’s information processing as well. In particular,
journalists reporting on DBS frequently use personalization as a technique to
increase the attractiveness of their reports. They introduce a fictitious or a real
protagonist at the beginning of the text to make the storyline more vivid and
interesting. In the case of medical treatments, patients and doctors are prototypical
protagonists. Most likely, reports with patients as protagonists are more personally
dramatic to laypeople than reports of doctors applying DBS, as most laypeople
have at some time experienced being a patient. As a consequence, reports with
patients as protagonists dramatize the patient’s perspective for laypeople and cause
them to identify with the patient protagonists, taking on their perspective (Batson &
Shaw, 1991; Batson et al., 1988). Such patient reports often simultaneously convey
negative information, for example, about the irksome procedure of the brain surgery.
As a result, such negative information elicits negative emotions in laypeople.
Given the fact that people preferentially process affect-congruent information (e.g.,
Blaney, 1986; Bower, 1981), feeling negative about a medical treatment would foster
memory with a preference for negative information about this treatment.

Thus, we hypothesized that reports on DBS with patients as protagonists would
elicit a stronger negative affect and, in turn, better memory of negative information,
than reports with doctors as protagonists. Following this reasoning, reports with
patients as protagonists reporting on more positive experiences with DBS should
then certainly also elicit a more positive affect. However, given that this study
focused on a treatment that can at best reduce—not cure—symptoms of a severe
illness, we mainly expected effects with regard to negative emotions in recipients.
This hypothesis was tested in a study (Sassenrath, Greving, & Sassenberg, 2017)
in which participants first listened to an audio report about DBS. We applied this
procedure because we had found in a previous study that an audio presentation
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increased the vividness of reports as well as the affective responses (Sassenrath,
Greving, & Sassenberg, 2016b). These audio reports about DBS either involved
a patient or a doctor as the protagonist. Afterwards, we assessed affect. Next,
participants read additional information about DBS. After working for 5 min on
a different, unrelated task, participants were unexpectedly asked to recall as much
information about DBS as possible. In line with the prediction, participants who
had heard reports with patients as protagonists demonstrated more negative and
less positive affect than those who had heard reports with doctors as protagonists.
Moreover, after listening to reports with patients as protagonists, the negative
affect further led to a focus on negative information (i.e., more recall of negative
information and less recall of positive information). In sum, these findings indicate
that reports on medical treatments of severe illnesses using patients as protagonists
elicit more negative affect and a preferential processing of negative information
compared to reports using doctors as protagonists.

In another study (Sassenrath, Greving, & Sassenberg, 2017), we aimed to rule
out the possibility that the effects reported above resulted from the fact that the text
focused on one patient as a protagonist rather than on patients in general. To this end,
we compared participants’ affective responses and memory after listening to a report
with one patient as the protagonist (reporting from a first-person perspective), versus
a report with the same content but using wording of patients’ experiences in general
(reporting form a third-person perspective). Otherwise, the same paradigm was
applied as in the study described above. Again, patients’ reports on their experiences
with DBS from a first-person perspective elicited stronger emotions and—indirectly
via negative affect—recall of more negative information about DBS than patients’
reports from a third-person perspective.

Taken together, these studies suggest that the personalization features of patients’
reports contribute to the development of negative affect and memory of negative
information in laypeople. For Internet users searching for health-related informa-
tion, these findings imply that reports using individuals as protagonists who are
similar to users cause users to develop fear as a result of their preferential processing
of negative information. In the same way, personal online reports (e.g., in online
social support groups) are very likely to elicit the same kind of identification and,
thus, similar fearful effects to news reports. More generally, the vividness of reports
is more likely to evoke affective responses. In other words, patient protagonists and
other features that increase identification and perspective taking, or vividness in
news reports about diseases, are likely to fuel fear and vigilance toward negative
information in Internet users, and should, thus, be applied with caution.

Information Processing of Diagnosed Patients on the Internet

Motivated information processing may also come into play for patients who have
been diagnosed with a certain illness. An illness is an undesirable state, and
individuals are usually highly motivated to overcome this state. Reduced resources
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as a result of the illness paired with high motivation to overcome the illness
usually lead to threat appraisals (Blascovich & Tomaka, 1996). Threat is not
necessarily understood in the sense of an existential threat, but in the sense of a
threat to achieving goals, or simply a threat to being in a desirable state (i.e., to
being healthy). Threatened individuals search for information that may help them
to overcome the illness, because they feel they lack the resources to do so on
their own. Threat may, therefore, lead to the preferential processing of positive
information. According to the counter-regulation principle (Rothermund, 2011),
individuals allocate their attention and their processing capacity to stimuli with a
valence opposing their current motivational state: In a positive motivational state,
negative information is preferably processed, whereas in a negative motivational
state, positive information is preferably processed. Threat is a negative motivational
state that individuals clearly aim to change. There is plenty of evidence for the
counter-regulation principle. Individuals in a negative motivational state, such
as threat, preferentially process positive information, and (less relevant in the
current context) individuals in a positive motivational state preferentially process
negative information. These effects occur for a range of different psychological
processes, such as attention and complex judgments and decisions (e.g., Koranyi &
Rothermund, 2012; Rothermund, Gast, & Wentura, 2011; Sassenberg, Sassenrath, &
Fetterman, 2015; Schwager & Rothermund, 2014; for the role of emotion regulation
in informational environments see also Azevedo et al., 2017).

Counter-regulation is, due to its unconscious nature, likely to apply to conditions
characterized by allowing self-regulation that makes it possible for individuals to
deal with information in a manner that suits their needs. This is especially the
case for the unguided and iterative multi-step process of Internet searches (e.g.,
Brand-Gruwel, Wopereis, & Walraven, 2009). Therefore, it seems likely that an
information search on the Internet would also be affected by threat. To be more
precise, counter-regulation should affect all of the steps of an Internet search
process, that is, (a) the generation of search terms, (b) the selection of links, (c)
the time spent on webpages, (d) the encoded information, (e) the judgment about a
topic made after the information search, and (f) the recall of information. Overall,
we predicted a bias toward positive information in all these steps when individuals
felt threatened, compared to when they did not. These predictions were tested in
a series of five experiments (Greving & Sassenberg, 2015; Greving, Sassenberg,
& Fetterman, 2015) using different manipulations of threat and different materials.
For ethical reasons, we primarily manipulated the threat and only conducted one
longitudinal field study with real patients (Sassenberg & Greving, 2016).

In a first study, we tested the prediction that threat would lead to the generation of
more positive search terms (Greving & Sassenberg, 2015, Experiment 1). In order
to induce threat, participants were first asked to think about a current demand in
their life they had trouble coping with. In a control condition, they were asked to
think about a typical situation in their life. Afterwards, participants were asked to
generate search terms for an Internet search on living organ donation. In line with
the prediction, more positive search terms were generated by individuals who had
thought about a current threat than by participants in the control condition.
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In a second study, we induced a health threat to test the impact of threat on the
selection of links from a search engine result page (SERP; Greving et al., 2015,
Experiment 2). To this end, a well-established manipulation by Ditto and Lopez
(1992; Ditto, Scepansky, Munro, Apanovitch, & Lockhart, 1998) was applied.
Participants took an ostensible saliva test for a newly discovered enzyme deficit.
In the threat condition, they learnt that they had this deficit, whereas in the
control condition participants were informed that the test had not worked out.
Afterwards, participants received a SERP regarding the enzyme deficit. This SERP
was presented in the format of a 4 x 4 table to avoid the possibility that participants
would merely select the links at the top (because they assumed that they were more
relevant as is the case with Google result pages). Participants had to choose 8 out of
16 links. As assumed, participants in the threat condition chose a higher proportion
of positive links than participants in the control condition.

A third experiment studied the whole Internet search process (Greving et al.,
2015, Experiment 1). After recalling a threatening or, in the control condition, an
ordinary situation related to an upcoming examination, participants conducted a
free Internet search for 10 min. The Internet search process was logged and the
pages on the computer screens were recorded. Participants in the threat condition
looked longer at positive pages and also recalled more positive information than
participants in the control condition. This effect was also replicated in a controlled
laboratory experiment in which a SERP was completely pre-programmed (Greving
& Sassenberg, 2016).

A fourth follow-up study tested whether the recall of positive information was
also more likely when the reading material was held constant across conditions
(Greving et al., 2015, Experiment 3), which had not been the case in the previous
study. Therefore, a threat (vs. control) was induced with a similar recall procedure
as in the first search term generation study. Afterwards, individuals read a fixed
set of texts taken from an Internet search on living organ donation that did not
differ between conditions. Participants in the threat condition in fact recalled more
positive information from these texts than participants in the control condition.
This demonstrated that the impact of threat on the recall of positive information
did not depend on the amount and valence of the material that the threatened
individuals were assessing. In this study, participants also judged the risks and
benefits associated with donating living organs. In line with our expectation that
threat leads to a positive bias, participants in the threat condition also judged living
organ donation to be more beneficial (but not less risky).

Finally, threat not only affects the search process that is mostly characterized
by encoding information, but also the retrieval of information at the end of the
search process. Therefore, a final experimental study (Greving & Sassenberg, 2015,
Experiment 2) used the materials of the study summarized above, but reversed the
order of the elements: Participants first read a text on living organ donation, then a
threat was manipulated, and afterwards participants were asked to recall information
from the text. This procedure allowed us to study the mere retrieval effects of a
threat. Again, supporting the idea that threat leads to preferential processing of
positive information, more positive information was in fact recalled from memory
when a threat was induced after reading the text than when no threat was induced.



4  Motivated Processing of Health-Related Information in Online Environments 89

In sum, these studies provided evidence that threat creates a tendency toward
positive bias in all of the steps of the multistep-process of information search
on the Internet. Since it is desirable to complement study sets of internally valid
experiments with externally valid field studies, we conducted a longitudinal field
study on the outcomes of Internet search behavior resulting from how actual
patients perceived their own health state (Sassenberg & Greving, 2016). Patients
with chronic inflammatory bowel disease were recruited for a two-wave longitudinal
study with a 7-month lag. At both points in time, the frequency of their health-
related Internet search, the severity of the illness as an indicator of threat, and
health-related optimism as a relevant outcome measure were assessed via self-
reports. It was predicted that among patients using the Internet frequently to search
for health-related information, the findings from the experimental studies would
be replicated—more threat would lead to more health-related optimism. No such
effect, in contrast, was expected for patients using the Internet rarely for this
purpose. Indeed, the interaction of threat and frequency of health-related Internet
use at the first measurement point predicted health-related optimism at the second
measurement point after 7 months (controlling for optimism at the first measurement
point). The pattern underlying the interaction effect fit the prediction. We were thus
also able to show in a field setting that a health threat led to a stronger positivity bias
(more health-related optimism) among individuals using the Internet frequently to
acquire health information. Stated differently, among patients with a greater health
threat, more frequent Internet searches regarding their health led to more optimism.
In contrast, among patients with a smaller health threat, the opposite effect occurred,
indicating that they were less optimistic about their health. Additional analyses
provided no evidence for such an effect for other external sources of information.

We can conclude that patients searching for information regarding their (diag-
nosed) disease are likely to be subject to a positivity bias—in particular if the disease
is threatening to them. On the one hand, the positivity bias is a means of emotionally
coping with the negative psychological side effects of disease, because the sense of
threat will most likely be held under control by focusing on positive information. It
follows that patients experiencing a threat might be particularly prone to information
or advertisements for products promising a cure, even if the promises are invalid or
inaccurate.

Summary

The research described in this section has shown that a motivated processing
of health-related information on the Internet may have negative effects, in par-
ticular regarding people’s emotions and their preferential processing of negative
information. Already the term cyberchondria itself points to the fact that strong
forms of health-related anxiety induced by an Internet search are categorized
as a type of disorder (a specific type of obsessive-compulsive disorder; Norr,
Oglesby et al., 2015). Thus, anxiety as an outcome of a health-related Internet
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search is a dysfunctional and undesirable response, whereas the positivity bias
in counter-regulation demonstrated by the information processing of diagnosed
patients may be a functional and healthy response to negative motivational states
(Rothermund, 2011). We have shown that this positivity bias, however, only occurs
when individuals are currently in a negative motivational state and have a strong
desire to change their situation. This conclusion fits the results from the longitudinal
study on patients with inflammatory bowel disease: Those with a serious illness and
frequent episodes, who are likely to see their illness as a threat, showed a positive
bias as an outcome of frequent Internet searches, whereas those with less sense
of threat and infrequent episodes showed the opposite effect of Internet searches.
To mention one implication of these processes, it could be that patients gleaning
information from the Internet might confront doctors with their unrealistically
positive views of their own situation. This is a possibility that requires attention
and doctors need to be prepared. Otherwise, patients’ health might suffer because
they might, as an example, stop a treatment too early (for a detailed discussion of
the ethical implications of these findings see Sassenberg & Wiesing, 2016).

Conclusion

Online informational environments promote the impact of motivated information
processing. This is particularly true when personal relevance is high, as is the case
when people search for and deal with health-related information. The empirical
studies presented in this chapter illustrate very clearly that how people handle
health-related information on the Internet is strongly influenced by their particular
motives. When people process health-related information in online situations, they
often have the desire to validate their prior knowledge, opinions, and judgments.
As a consequence, they deal with online information in a way that allows them to
confirm their existing understanding of or attitude toward a health topic. We have
presented much empirical evidence for how this may result in biased information
processing. In addition, our presentation of research findings regarding cyber-
chondria and the behavior of diagnosed patients makes it clear that experiencing
anxiety (as a consequence of an information search on the Internet) and threat
(as a consequence of being sick) also frequently results in biased processing and
representation of information.

All things considered, comprehending people’s processing of health-related
information on the Internet is even more complicated, since it is not only influenced
by their motivation but also by particular characteristics of the information (see Fig.
4.1). As our research has shown, these characteristics comprise several aspects. How
people deal with health-related information also depends on the specific perspective
on a health topic that is represented in the information in an online setting. For
example, it makes a difference for information processing when people with a
biomedical or a biopsychosocial individual health concept encounter information
that also expresses a biomedical or a biopsychosocial view on health, which is either
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compatible with or contrary to their own point of view. People with a particular
motivation also process information differently when it is framed in a positive
way than when it is framed negatively. The same applies to health information
on the Internet that either emphasizes the advantages or the disadvantages of a
particular medical treatment. The particular focus of the health information interacts
strongly with people’s prior opinions on the topic. Moreover, the way in which the
information is presented is relevant. For example, it makes a difference whether
health professionals in an online consultation take the personal needs of a patient
into account or are merely focused on their medical issues.

In medical news reports, the presentation of the information is also essential for
the processing of this information. For example, a report that explicitly addresses the
tentativeness of medical research findings may support the readers in recognizing
and understanding this tentativeness. This is particularly important for those readers
who possess rather simple epistemological beliefs. Finally, it makes a difference to
what extent a report uses the personalization of health information. A report may
use either patients or doctors as protagonists in depicting a health story, or it may
apply a first- or a third-person perspective to make the story more or less personal.
How Internet users who search for health information will react to medical news
depends on whether or not such reports aim to convey a vivid and dramatic picture
of a health-related topic to draw more attention to it.

Due to this interplay between individual factors on the one hand and the
characteristics of information on the other, future research should make an attempt
to take both aspects into consideration at the same time. This chapter is a first step in
providing an integrative view of both aspects. This interplay is an issue that should
also be taken into account in applied situations. Health communicators, physicians,
and health journalists should be aware of these interactions between individual
factors and ways of communicating. Only then can laypeople be adequately
supported in their self-regulated processing of health-related information in online
environments.
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