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Informationen tiber Spétfolgen impfpraventabler Krankheiten. Wissen, Risikowahrnehmung
und Impfintention erh6hen — Zusammenfassung

Einleitung
Mit der Coronavirus (COVID-19) Pandemie 2020 ist deutlich geworden, dass
Infektionskrankheiten die Welt verdndern. Dies betrifft nicht nur neu auftretende
Infektionskrankheiten, sondern auch altbekannte Gefahren, wie die jéhrlich auftretende
Influenza wiirden Gesundheitssysteme iiberlasten, gibe es keinen Schutz durch Impfungen.
Die Grippesaison 2017/2018 wurde vom Robert Koch-Institut als die schwerste Saison seit
Beginn der systematischen Uberwachung verzeichnet (Buda et al., 2018): Von rund 334.000
nachgewiesenen Erkrankungen wurden rund 60.000 Fille in ein Krankenhaus eingewiesen.
58% dieser Patienten waren iiber 60 Jahre alt. Insgesamt verstarben in der Grippewelle
2017/2018 1.674 Menschen an oder mit einer Influenza, davon 87% im Alter ab 60 Jahre.
Grippe-Erkrankungen sind damit nicht nur eine wiederkehrende Herausforderung fiir das
Gesundheitssystem, sie sind hauptséchlich eine Gesundheitsgefahr der dlteren Bevolkerung
(Nichol et al., 1998). Trotz des Zusammenhangs zwischen Alter und schweren Grippe-
Verldufen unterschétzt eben diese Zielgruppe ihr Risiko, an Influenza zu erkranken, erheblich
(Heinemeier et al., in prep.). Die vorgelegte Dissertation versucht, diesen Widerspruch
wissenschaftlich zu dokumentieren und Ursachen aufzuzeigen. Als theoretische Basis werden
Konzepte der Protection Motivation Theory (PMT) herangezogen (Prentice-Dunn & Rogers,
1986). AnschlieBend wird eine mogliche Losung experimentell getestet. Dafiir wurden drei
Artikel verfasst. Im ersten Artikel wird durch eine reprisentative Umfrage dargelegt, dass
Menschen iiber 60 der Zusammenhang zwischen Grippe und Spitfolgen nicht ausreichend
bekannt ist. Im zweiten Artikel wird dieser Zusammenhang evidenzbasiert zu
Gesundheitsinformationen aufgearbeitet. Diese werden auf ihre Wirkung auf Wissen,

Risikowahrnehmung und Intention untersucht. Dabei werden potenzielle Einflussfaktoren



wie die Fahigkeit zum Verstindnis und Handlung mit Gesundheitsinformationen (Health
Literacy, Serensen et al., 2012) und Reaktanz (Brehm & Brehm, 2013) genauer betrachtet. Im
dritten Artikel liegt der Fokus auf der Kommunikation von Spétfolgen und wie sich diese
langfristig beweisen kann —mehr als drei Monate nachdem die Gesundheitsinformationen
prasentiert wurden, werden Wissen, Risikowahrnehmung sowie Impfintention und -verhalten
erneut erfasst.

Artikel 1: Determinants of Sepsis Knowledge: A Representative Survey of the Elderly
Population in Germany; veroffentlicht in Critical Care

Die Sepsis, allgemein bekannt als Blutvergiftung, ist eine lebensbedrohliche Komplikation
von Infektionskrankheiten (Chousterman et al., 2017). In zwei reprisentativen
Telefonumfragen wurden N = 701 Senior:innen aus Deutschland und N = 700 Senior:innen
aus Thiiringen befragt. Wissen tiber Grippe und Sepsis wurde neben Impfintention, der 5C-
Skala (Betsch, Schmid, et al., 2018), soziodemographischen Variablen und Items zur
Erreichbarkeits- und Kampagnenplanung erhoben. Die zentralen Ergebnisse belegen ein
erhebliches Wissensdefizit der Bevolkerung iiber 60 Jahre im Bereich Sepsis: Obwohl {iber
80% den Begriff Sepsis kannten, scheiterten 39% an der korrekten Definition. Nur ein
geringer Teil der Stichprobe (12.4% bzw. 24%) wusste, dass eine Sepsis durch eine Grippe
oder eine Lungenentziindung entstehen kann. Eine schrittweise Regression mit
soziodemographischen Variablen im ersten Schritt und Quellen von
Gesundheitsinformationen im zweiten Schritt ergab, dass jiingeres Alter, hohere Bildung und
Lebensraum in ldndlicher (gegeniiber urbaner) Umgebung mit hdherem Sepsiswissen
assoziiert waren. Die einzige Quelle an Gesundheitsinformationen, die mit hoherem

Sepsiswissen zusammenhingt sind Apotheken.



Artikel 2: Rain on the Parade of Vaccine Hesitancy: Evaluating the Sequelae
Information Approach in Three Experimental Studies (eingereicht bei: Journal of
Health Communication)

In drei Online-Experimenten wird der Ansatz der Spétfolgenkommunikation am Beispiel
Grippe und Sepsis auf Wirksamkeit und unerwiinschte Effekte iiberpriift. Der Aufbau der drei
préa-registrierten Experimente entspricht dem folgenden Schema: Basisinformationen iiber die
Grippe und die Grippeschutz-Impfung stellen das Material der Kontrollgruppe dar.
Unterschiedliche Variationen der Spatfolgenkommunikation werden damit verglichen, um
den Mehrwert des Ansatzes gegeniiber bestehenden Informationsmaterialien zu ermitteln. So
wird evidenzbasiert der Ansatz der Spatfolgenkommunikation optimiert. Die Ergebnisse der
vergleichbaren Gruppen aller Experimente wurden in einer internen Meta-Analyse
zusammengefasst.

Das erste Experiment untersuchte dariiber hinaus den Einfluss von narrativer vs.
sachtextlicher Darstellung der Spatfolgenkommunikation, so wie den zusétzlichen Wert von
Informationen iiber die Rehabilitationsphase nach der Erkrankung. Hier wurde mit N =431
Personen im Alter von 18-82 Jahren die Spatfolgenkommunikation zuerst an einer Stichprobe
getestet, die durch eine reprisentative Quotierung auf den Merkmalen Alter, Geschlecht und
Bildung der deutschen Gesamtbevolkerung entspricht. Es zeigte sich, dass es innerhalb der
Spatfolgenkommunikation keine Vorteile von narrativer Darstellung oder weiteren
Informationen {iber die Rehabilitationsphase gibt. Dariiber hinaus wurden keine signifikanten
Vor- oder Nachteile fiir Menschen mit geringer Health Literacy gefunden. In der kritischen
Betrachtung von Reaktanz als Einflussfaktor wurde ebenfalls kein Effekt auf die Intention
gefunden.

Im zweiten Experiment werden die Ergebnisse an N = 121 Personen {iber 60 Jahre aus

Deutschland repliziert. Informationen {iber die Rehabilitationsphase wurden allerdings nicht



mehr als Experimentalvariationen mit aufgenommen. In dieser Studie wurde das
Sepsiswissen und die Risikowahrnehmung durch die Spatfolgenkommunikation signifikant
erhoht. Befunde in Bezug auf Intention, Health Literacy und Reaktanz sind nicht signifikant.
Im dritten Experiment wurde die Spatfolgenkommunikation mit einem U.S.-amerikanischen
Sample repliziert. Hier wurden keine Spitfolgen mehr als Narrative prasentiert oder
Informationen iiber die Rehabilitationsphase dargeboten. Stattdessen wurde die Methode der
Spétfolgenkommunikation einer Sepsis mit 2 zusitzlichen Gruppen mit einer anderen
Spitfolge von Grippe tiberpriift. Als zweite Spétfolge von Grippe wurde Herzinfarkt gewihlt.
Mit N = 620 Teilnehmenden ab 60 Jahren wurde das Experiment als Convenience Sample
ohne Anspruch auf quotenbasierte Verteilung fiir Merkmale wie Alter, Geschlecht und
Bildung erhoben. Die Spitfolgenkommunikation fiihrte hier ebenfalls erfolgreich zu einer
Steigerung des Sepsiswissens (in den Gruppen mit Sepsis als Spitfolge) und zur erhShten
Intention im Vergleich zur Kontrollgruppe, die nur Basisinformationen iiber Grippe erhielt.
Die Kommunikation iiber Herzinfarkt fithrte zu mehr Wissen iiber Herzinfarkte. Keine der
Spétfolgen erhoht die Risikowahrnehmung fiir Grippe als Primédrkrankheit. Die Impfintention
wird durch die Spitfolgenkommunikation auch im dritten Experiment signifikant erhoht,
dabei unterscheiden sich Herzinfarkt oder Sepsis nicht in ihrer Effektivitét als Spatfolge der
Grippe. Auch im dritten Experiment findet sich kein Vor- oder Nachteil von Health Literacy
Fahigkeiten. Auch zeigte sich kein signifikanter Effekt von Reaktanz auf die Intention nach
der Auseinandersetzung mit Folgeerkrankungen einer Grippe.

Die Meta-Analyse zum Vergleich aller Studienbefunde zeigte abschlieBend, dass
Spatfolgenkommunikation generell eine hohere Intention und hoheres Wissen generiert,
jedoch nicht zu einer grofleren Risikowahrnehmung im Vergleich zu Informationen tiber

Grippe und die Grippe-Impfung allein fiihrt.



Artikel 3: Decreasing vaccine hesitancy with extended health knowledge: Evidence from
a longitudinal randomized controlled trial; veroffentlicht bei Health Psychology

Da der Ansatz der Spatfolgenkommunikation kurzfristige positive Effekte auf Wissen und
Intention produziert hat, wurde in einem pra-registrierten Online-Experiment die
Langzeitwirkung auf Wissen, Risiko, Impfintention und tatséchliches, selbstberichtetes
Impfverhalten untersucht. Eine Stichprobe von N = 585 Teilnehmenden iiber 60 Jahre
wurden verschiedene Flyer online prisentiert Dabei kamen drei Stimuli zum Einsatz: Eine
Interventionsgruppe erhielt die aktuelle Broschiire iiber Grippeschutz im Alter der
Bundeszentrale fiir Gesundheitliche Aufklarung (BZgA). Unter dem Motto ,,Wir kommen der
Grippe zuvor* wird hier iiber Grippeschutz und Krankheit aufgeklart. Die Teilnehmenden der
zweiten Interventionsgruppe erhielten hingegen die Informationsbroschiire von ,,impfen60+*,
die tiber Grippe und Sepsis aufkldrt. Zusammen mit Pra-Post-Messungen ergibt sich ein 3 x 3
mixed-measurement Design (Broschiire: Bewegung vs. Grippe vs.
Spéatfolgenkommunikation; Zeitpunkt: T1 (vor der Broschiire) vs. T2 (nach der Broschiire)
vs. T3 (nach 3 Monaten iiber die Grippesaison)).

Das Verhalten in der follow-up Studie unterschied sich nicht signifikant zwischen den
Gruppen. Die Broschiire iiber Spétfolgen fiihrte im Gruppenvergleich direkt nach der
Prisentation zu signifikant hoherem Wissen iiber Grippe, Pneumokokken und Sepsis, zu
hoherer Risikowahrnehmung und auch zu héherer Impfintention. Das Wissen iiber Sepsis
blieb langfristig nach der Spétfolgenkommunikation héher als in den Vergleichsgruppen. In
einer Mediation zeigte sich, dass die Spatfolgenkommunikation zu einem héheren Wissen zu
T2 (direkt im Anschluss der Prasentation) gefiihrt hat, das mit hoherer Risikowahrnehmung
zu T3 (drei Monate spiter) assoziiert ist. Diese wiederum stand in positivem Zusammenhang

zur langfristig erh6hten Impfintention. Auch wenn die einmalige Prasentation der



Spéatfolgenkommunikation das Verhalten nicht steigert, fiihrt sie langfristig gesehen tiber
Wissen und Risikowahrnehmung zu erwiinschten Verhaltenseffekten.
Konklusion

Die Spatfolgenkommunikation ist eine wirksame Methode, um die Impfintention
kurz- und langfristig zu steigern. Dariiber hinaus profitieren Menschen von gesteigertem
Wissen iiber diese Spatfolgen, da deren schnelle Diagnose und anschlieBende professionelle
medizinische Versorgung lebensentscheidend sein kann. Es gibt in den Ergebnissen dieser
Dissertation keinen Hinweis darauf, dass Health Literacy den Erfolg der
Spéatfolgenkommunikation beeinflusst. Die Ergebnisse der Experimentalstudien zeigen kleine
Effekte, wenn man den Ansatz der Spitfolgenkommunikation mit Informationen iiber Grippe
allein vergleicht.

Basierend auf den vorgestellten Befunden erscheint es fiir nachfolgende Forschung
ratsam, die Studien fiir unterschiedliche Primirerkrankungen sowie Spatfolgen in anderen
Zielgruppen zu replizieren. Aus gesundheitskommunikativer Sicht empfiehlt es sich, die
Spétfolgenkommunikation als einen Hebel fiir die informierte Impfentscheidung mit anderen
effektiven Botschaften und Merkmalen (z.B. Framing) zu verkniipfen, um optimale

Ergebnisse zu erzielen.
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General Introduction

“You can't fix the world if all you have is a hammer.”

Frank Turner. 1933 (Be more kind, 2018)
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Sequelae of vaccine preventable diseases —
increasing knowledge, risk perception and the intention to vaccinate

Emerging and long-known infectious diseases are significant threats to individual wellbeing,
economies, and societies. The Spanish flu, the coronavirus pandemic, severe measles
epidemics, the annual flu epidemic, and the subtle human papillomavirus (HPV) that can end
in cancer diseases in men and women all pose threats to our health. There are effective and
safe vaccinations against all listed diseases. Immunization programs, in general, are among
the most effective public health initiatives, saving more lives than any other intervention,
except for reliable access to clean water (Plotkin & Plotkin, 2004).

Nevertheless, the effectiveness of all vaccines is decreasing because vaccines, as a
public health initiative, depend largely on public acceptance (Cameron, 1996; Ritvo et al.,
2003). The Strategic Advisory Group of Experts on Immunization (SAGE) defined vaccine
hesitancy as the delay or denial of some or all vaccines, despite their availability (Dubé et al.,
2014). In 2019, the World Health Organization (WHO) defined vaccine hesitancy as one of
the top 10 threats to world health (WHO, 2019). Experts predict that the situation will change
for the worse, due to the COVID-19 pandemic (Dubé & MacDonald, 2020), among other
factors, and due to our increased use of social media (Wilson & Wiysonge, 2020).

In every population, there are significant differences in peoples’ socialization,
personality traits, abilities to deal with health information, and health statuses (Dubé et al.,
2014). Consequently, interventions aiming to decrease vaccine hesitancy must reflect this
diversity, not only in the selection of information presented but also in the chosen methods of
communication. Only if 75-95% of the population is vaccinated—depending on the vaccine
and the infectious disease of interest—can herd immunity be reached (Fine et al., 2011). In
this dissertation, the primary goal is to evaluate a new approach to educational interventions
for vaccine acceptance. The primary focus is to increase seniors’ intention to vaccinate

against influenza. The novel information in this approach is the probability and
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characteristics of high-risk secondary diseases (sequelae), such as sepsis. Sepsis is largely
unknown, although it is a common sequela of infectious diseases. Sepsis is a medical
emergency that can result in organ failure and death. When information about secondary
diseases is provided, risk perceptions of the primary infection and vaccine acceptance should

increase.

Vaccine Hesitancy

Vaccine hesitancy is defined as “delay in acceptance or refusal of vaccination despite
availability of vaccination services. Vaccine hesitancy is complex and context specific,
varying across time, place and vaccines” (MacDonald, 2015, p. 4161). On a continuum
between total vaccine acceptance (accepting all vaccines) and total vaccine denial (declining
all vaccines available), individual and environmental factors are important. Several individual
reasons for vaccine hesitancy are well known and widely found in recent literature.
McDonald et al. (2015) established the 3C model, where confidence (trust in the safety and
effectiveness of vaccines), complacency (underestimation of one’s own risk of infection
probability and severity of infectious, vaccine-preventable diseases), and convenience
(barriers to the vaccination opportunity, such as everyday stress, and systematic difficulties,
such as the availability of appointments outside of working hours) are the three major issues
that impact a vaccination decision. The 5C model (Betsch et al., 2018) added calculation (the
need for information that might end in fence-sitting, or the inability to make a decision) and
collective responsibility (versus relying on others’ vaccination for herd immunity, or so-
called free-riding). The factors were added after Betsch et al. (2018) conducted a construct
validation of the 5C scale to measure the antecedents of vaccine acceptance. A systematic
review (Schmid et al., 2017) revealed that all five dimensions influence current research, with

confidence being the most researched construct.
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The vaccination rates for influenza in Europe demonstrate an urgent need to further
investigate the reasons for vaccine hesitancy. Even though a recommendation by health
authorities is an official policy in every member state of the European Union (EU), seasonal
influenza vaccination rates differ greatly between countries. In the 19 member states that
reported data, vaccination of people over 60 varied between 2% in Estonia and 72.8% in
Scotland (European Centre for Disease Prevention and Control, 2018). None of the member
states achieved the 75% EU target (Mereckiene, 2018). In recent years, the influenza
vaccination rate in Germany has decreased from over 60% in 2010 to 51.4% in 2016 (Rieck
et al., 2017). The major differences between regions and the declining vaccination rate over
time show that the annual vaccination decision is influenced by more than just previous
behavior; rather, there are relevant attitudes, prior knowledge, and intentions that influence
behavior. Theories of health behavior can help us categorize and comprehend these
dimensions.

Choosing a Theory of Health Behavior

Several theories of general behavior that are often applied to health contexts. Among others,
the theory of reasoned action and its further development, the theory of planned behavior
(Fishbein & Ajzen, 2011), or the subjective expected utility theory (Edwards, 1954; Ronis,
1992; Sutton, 1987) are often used in health behavior research to explain prevention and
intervention behaviors. The relevant concepts are attitudes toward behavior-relevant aspects,
normative beliefs, and subjective norms, as well as perceived behavioral control and the
intention to perform the actual behavior.

Other theories focus more explicitly on preventive health behaviors. Continuous
models, such as the health belief model (Janz & Becker, 1984; Kirscht, 1988; Rosenstock,
1974; Sheeran & Abraham, 1996), and dynamic stage models, such as the precaution

adoption process model (Weinstein, 1988; Weinstein & Sandman, 1992), the transtheoretical
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model (Prochaska et al., 1993), and the extended parallel process model (Witte, 1992), or the
health action process approach (Schwarzer 1992; Zhang et al., 2019) try to explain why
people engage in vaccination, sports, or healthy eating, but do not explain how to change
these dimensions explicitly.

Finally, the protection motivation theory (PMT) (Prentice-Dunn & Rogers, 1986;
Rogers, 1983) and the information-motivation behavioral skills model (Fisher & Fisher,
2000) both integrate knowledge as a factor that influences determinants of preventive health
behavior. Evidence in favor of the concepts of PMT exists in meta-analyses (Milne et al.,
2000) and reviews (Floyd et al., 2000). The theoretical concept of the sequelae approach is
based on PMT, because it includes the influence of knowledge, risk perception, and coping,
and it describes how to change behavioral intentions.

PMT

Knowledge and experience work together as two cognitive mediating processes. A coping
appraisal and a threat appraisal influence behavioral intentions, which in turn increase (or

decrease) the chances of preventive behaviors.

Figure 1.
Dimensions of PMT (Prentice-Dunn & Rogers, 1986)

at . aisa

Severity Vulnerability

Intrinsic Extrinsic
reward reward

Knowledge, Behavior
Experience intention

Coping Appraisal

Response Self-
efficacy efficacy

Response
cost
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Threat Appraisal Components in the Vaccination Decision. Within threat appraisal, the
outcomes of maladaptive behaviors are evaluated (Prentice-Dunn & Rogers, 1986). Intrinsic
and extrinsic rewards of non-vaccination (e.g., avoiding the fear of vaccination side effects)
(Lagoe, 2013) will be weighed against the perceived severity and probability (Slovic, 2000)
of the disease. Severity refers to individuals’ estimated disease outcomes (the lost quality of
life due to the disease) (Brewer et al., 2004). Susceptibility or vulnerability focuses on the risk
of diseases compared to individuals with equal characteristics (Weinstein et al., 1984). The
higher the estimation of susceptibility and severity, the higher the intention. The lower the
extrinsic and intrinsic rewards for non-vaccination, the lower the intention. Threat appraisal
components for vaccination decisions have been a topic of meta-analyses (Brewer et al.,
2007) and systematic reviews (Bish et al., 2011; Schmid et al., 2017).

In opposition to fast and experiential risk analysis (affective risk perception including
dimensions such as fear and worry), cognitive risk analysis (with dimensions such as severity
and vulnerability) relies on reasoning and scientific deliberation (Slovic & Peters, 2006). To
improve risk information, studies on risk perception have included severity and vulnerability
as dimensions for decades (Slovic, 2000). All aspects cover the general dimension of risk
(Brewer et al., 2004).

Greater values in the dimensions of risk perception were associated with an increase
in health behavior (such as an increase in vaccine uptake) in the meta-analyses (Brewer et al.,
2007). Systematic reviews on influenza vaccination (Schmid et al., 2017) show that an
underestimation of risk is an issue even in high-risk groups, such as health care workers and
the elderly.

Coping Appraisal Components in the Vaccination Decision. Within the coping appraisal,

response efficacy and self-efficacy perceptions are calculated against possible response costs.
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In terms of vaccination, this means that the effectiveness of the vaccine to prevent an
infection, as well as self-efficacy in scheduling and demanding the vaccine, is in opposition
to the perceived costs of vaccination, such as time for making an appointment and monetary
costs (e.g., travel expenses for reaching the doctors’ office). In vaccination decisions,
response costs manifest in the fear of vaccines’ adverse events, but the perceived barriers to
vaccination (e.g., time to travel to the doctors, scheduling an appointment) also have an
effect. There is evidence that fear of adverse events is one of the most important factors in
vaccination decisions (Bish et al., 2011). In Milne et al.’s (2000) meta-analyses, dimensions
such as response costs and self-efficacy had the strongest correlational relationship with
intentions and behavior, even though none of the included research articles covered
vaccination as a preventive behavior.

In a recent study, Ling et al. (2019) tested all dimensions of PMT within the scope of
seasonal influenza vaccination. Except for response costs, all components were unique
predictors of influenza vaccination intentions. Ling et al. (2019) summarized the following:

Individuals are most motivated to engage in protective behavior when encountered by a
threatening event when they believe that lack of action poses a threat to themselves (high
threat appraisal) and that performing the preventive behavior can reduce that threat (high
coping appraisal).

Even though the influences of knowledge and experience are labeled as persuasive
information (Floyd et al., 2000), providing evidence-based information about primary and
secondary diseases is defined in this study as filling the gaps of missing information within
the threat appraisal process.

The intention to perform a behavior results from the threat appraisal and the coping
appraisal (Rogers, 1983). If both assessments are large, this is reflected in a higher intention.

Even though intention is reliable for predicting current behavior, determinants besides
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intention are important for future behavior as well (Milne et al., 2000). For interventions

regarding vaccine hesitancy, it is, therefore, crucial to design evidence-based interventions.

Evidence-based Interventions for Vaccine Hesitancy

Evidence-based health interventions (Rossmann, 2015) rely on quality criteria, such
as the foundations of theories of health behavior, targeted presentation for a subgroup, such
as the elderly, and, most importantly, the content of scientific evidence (Heinemeier et al.,
2018). Craig et al. (2008) showed that multi-component interventions are more effective
when based on health behavior theory.

The Vaccination 60+ campaign aimed to increase vaccination knowledge and
intentions for pneumococcal and influenza vaccinations in a subgroup of people over 60
years of age in Germany. In the initial data collection, two telephone surveys were initiated to
gather evidence of vaccine hesitancy in the regional target group. The SC-dimension
complacency (the underestimation of disease risks) is among the main reasons for vaccine
hesitancy in the subgroup of elderly both in Germany and the federal state of Thuringia as an
interventional region (Betsch et al., 2018). Given the level of complacency, an evidence-
informed educational leaflet was created covering the sequelae approach, among other risk-

relevant information.

The Sequelae Approach

In the novel sequelae approach, information about primary infectious diseases (such
as influenza) is combined with information about possible late consequences (sequelae, such
as sepsis) to increase vaccination intention and behavior. When information about possible
sequelae is present, risk perceptions of the primary disease should increase. In turn, the
intention to vaccinate against primary diseases should increase as well. In this dissertation,

the approach is tested with influenza and sepsis as sequelae. Sepsis is widely unknown to the

25



public (Rubolotta et al., 2009); however, when an influenza infection taxes the human
immune system, the risk of secondary infections increases (Kuiken & Taubenberger, 2008).
The most common secondary infections are pneumococcal bacteria causing lung
inflammation (Kash & Taubenberger, 2015). If one or both infections attack the immune
system, severe sepsis can occur (Florescu & Kalil, 2014). Multiple organ failure is called
septic shock and is often fatal (Chousterman et al., 2017). Vaccination against infectious
diseases, such as influenza (Nichol et al., 1998), provides the most effective protection
against sepsis and septic shocks. This also applies to vaccination against pneumococci and
COVID-19 because sepsis also occurs with those diseases (Prescott & Girard, 2020).

The sequelae approach can be explained along several dimensions of PMT.
Knowledge about sequelae will increase risk perceptions of infectious diseases, resulting in a
greater threat appraisal. Consequently, the intention to vaccinate will increase. Using the
example in this dissertation, influenza is a disease with a risk that is systematically
underestimated. By learning about potential complications, individuals learn about the risk of
disease and gain knowledge of the reasons for hospitalization with or after influenza. An
aspect that is not covered in this dissertation is the efficacy of the vaccine. By learning about
the possibility of preventing severe complications of influenza, the vaccine can be perceived
as more effective, even if people generally know that the effectiveness of the influenza

vaccination varies from year to year.

Psychological Obstacles: Health Literacy and Reactance

When health information is optimized for a target group, one must always ensure that there
are no unwanted effects. If the health communication strategy does not produce any effects
(i.e., greater intentions), the reason for such a result should be understood. This dissertation
examines two possible confounding dimensions. First, due to the complexity of information,

the effects of health literacy must be monitored closely. Different surface features, such as
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factual text versus narrative, can help make information more accessible and understandable.
The benefits of different formats and the strategy as a whole need to be evaluated for people
with low health literacy skills. Second, health communication is always at risk of reactance
effects because the behavioral recommendation favors one option (vaccination) over the other
(non-vaccination). If this is too obvious or too forcing, people could perceive the
recommendation as a restriction in their freedom of choice and chose the non-favorable
option. The worst possible outcome of the strategy would therefore be a boomerang effect
due to high reactance. As a result from high reactance, people are less willing to vaccinate

than before.

Health Literacy

Health literacy refers to “the knowledge and competences of a person to meet the
complex demands of health in modern society” (Serensen et al., 2012, p.1). More precisely, it
is the degree to which people are able to access, understand, appraise, and communicate
information in order to engage with the demands of different health contexts so as to promote
and maintain health across the life course (Koops van’t Jagt et al., 2016). In the individual
definition, this refers to the skill of an individual to “function as a patient.” To date, two
studies have focused on the distribution of health literacy skills in Germany (HLS-GER)
(Schaeffer et al., 2021) and the EU (HLS-EU) (Serensen et al., 2015). In the European data,
11.3% of participants showed inadequate health literacy, and 35.5% were classified as having
problematic health literacy skills. Among the elderly in the EU, 58.2% of people between 66
and 75 years of age and 60.8% of people over 75 years of age have low health literacy skills
In Germany, the number of people with low health literacy is a bit smaller (39.7% for people
between 66 and 75 years of age and 53.9% for people over 75 years of age); however, low

health literacy remains a characteristic of a significant number of elderly people (Serensen et
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al., 2015). In 2021, after the onset of the COVID-19 pandemic, health literacy decreased even
further. A total of 58.8% of the public has low health literacy. In people over 65 years of age,
almost two-thirds have low health literacy values (65.1%) (Schaeffer et al., 2021). With
advanced age, basic cognitive functions that are needed to apply health literacy skills, such as
perceptional speed, memory, and verbal fluency, decline (Singer et al., 2003).

Low levels of health literacy are associated with a greater number of visits to the
emergency unit (Berkman et al., 2011). People with lower health literacy also show and less
preventive behavior during the COVID-19 pandemic than people with higher health literacy
(Do et al., 2020; Schaeffer et al., 2021). Interestingly, compared to high health literacy,
people with low health literacy are on sick leave less, but visit their general practitioner more
often, which could indicate a greater number of chronic diseases in the latter group (Schaeffer
et al., 2021).

Health literacy can also be defined as a social and cultural practice (Chinn, 2011;
Nutbeam, 2008), where institutions and healthcare professionals are responsible for making
communication accessible for patients of all health literacy levels (Rootman & Ronson,
2005). When information offered by services and individuals’ health literacy match, the
interaction with the health system is perceived as successful by the individual (Jordan et al.,
2010). In the future, health care will develop, and health care systems will become more
complex (Sturmberg & Martin, 2009). Compared to today, there will either be more options
to consider when making a health decision (e.g., between different options of treatment) or
more health decisions to make in total (e.g., with more available vaccines and multiple
chronic conditions). This means that health literacy will become even more important than it
is today (Berkman et al., 2010). In sum, when health information informs large groups of the

public, such as the elderly in Germany, it should be beneficial for individuals with different
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levels of health literacy. Otherwise, the information cannot be processed, and important
groups are missed.
Reactance

In psychological reactance theory, reactance is “the tendency to act counter to
restrictions or pressure (or recommendations) as to protect or restore a freedom of choice and
control” (Brehm & Brehm, 2013, p.4). Reactance can be the reason for unintended effects in
health interventions, often described as counter persuasion (Quick et al., 2013), resulting in
so-called boomerang effects (Hart, 2013). When people know about their freedom of action,
emotion, or attitude and perceive the ability to decide accordingly, any information that
favors one option over another can work as a threat. Especially when the decision and its
consequences are important for an individual (Brehm & Brehm, 2013), the arguments of
others can feel as if one’s decisional process is becoming obsolete. Individuals then aim for
their restoration of freedom by behaving contrary to restrictions or recommendations (Brehm,
1993). Besides “doing the forbidden act” (Quick et al., 2013, p.172), reactance leads to
several other negative results, such as: a) an increased positive attitude toward the threatened
choice (Hammock & Brehm, 1966; Reynolds-Tylus, 2019), b) the derogation of the source or
the system (Kohn & Barnes, 1977; Reiss et al., 2020), c) the denial of the threats’ existence
(Worchel & Andreoli, 1974), or d) by using a related freedom (such as denying other
vaccines) to regain feelings of control (Betsch & Bohm, 2016; Brehm & Brehm, 2013).
Psychological reactance is one of the most dangerous obstacles to health interventions
(Hornik, 2002; Richards & Banas, 2015). Applied to the sequelae approach, reactance could
occur because the prevention of sequelae is a strong argument in favor of vaccination.
Especially for people with low confidence in the safety of vaccines, favoring non-vaccination
as the desired outcome, information about sequelae, and long-lasting consequences can

increase reactance.
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Focus of the Paper—Research Question of the Dissertation

The primary research question of this dissertation is whether and how information
about secondary diseases may increase influenza vaccination intentions and behavior in the
target group of seniors.

Binding together theories of cognitive psychology, health psychology, and health
communication, science can help us understand how information must be structured and
presented to cause longitudinal effects on knowledge, risk perception, vaccination intention,
and behavior. The three research papers used to examine this research question are presented
below. First, a representative survey was used to determine the lack of information about
secondary diseases. Then, a set of experiments evaluated the most effective formats to
increase knowledge, risk perception, and intention. Finally, a longitudinal experimental study
of the sequelae approach within a flyer that ties together different interventional modules was
used to test the external validity and long-term effects on behavior. The results are discussed
with regard to health behavior theories, replication, and their transferability to COVID-19
vaccines. The goal of this dissertation is to establish the examined approach as a new

instrument within the toolbox for evidence-based health interventions.
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Article 1
Determinants of sepsis knowledge
A representative survey of the elderly

population in Germany.

Published article in Critical Care

Eitze, S., Fleischmann-Struzek, C., Betsch, C., & Reinhart, K. (2018). Determinants of sepsis
knowledge: a representative survey of the elderly population in Germany. Critical

Care, 22(1), 1-11. https://doi.org/10.1186/s13054-018-2208-5
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Article 2
Rain on the parade of vaccine hesitancy.

Currently under review in the Journal of Health Communication
Eitze, S., & Betsch, C. (under review). Rain on the Parade of Vaccine Hesitancy: Evaluating

the Sequelae Information Approach in Three Experimental Studies. Currently under review in

the Journal of Health Communication.
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Article 3 — Decreasing vaccine hesitancy

Article 3
Decreasing vaccine hesitancy with
extended health knowledge.

Evidence from a longitudinal randomized
controlled trial.

Published article in Health Psychology

Eitze, S., Heinemeier, D., Schmid-Kiipke, N. K., Betsch, C., & Vaccination60+ Study Group.
(2021). Decreasing vaccine hesitancy with extended health knowledge: Evidence from a
longitudinal randomized controlled trial. Health Psychology, 40(2), 77-88.

https://doi.org/10.1037/hea0001045
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Supplement to Article 3

Summary of Results

The research question of my dissertation consists of the distribution and impact of
knowledge about the sequelae of vaccine-preventable diseases. The three articles presented
here show how sequelae knowledge can increase vaccination intentions in the short and long
term. Sepsis is a severe complication of infectious diseases that is widely unknown in the
general population and in elderly generations (Article 1). When information about sepsis was
combined with information about the primary diseases in the sequelae approach, several
benefits emerged. Accordingly, both knowledge about influenza and knowledge about sepsis
increased in the internal meta-analyses (Article 2), and sepsis knowledge increased
longitudinally (Article 3).
Article 1

In a representative telephone survey of the elderly in Germany and Thuringia, I
measured knowledge about sepsis as a sequela of influenza. Thirty-nine percent of
respondents failed to define sepsis correctly, even though 88.6% of respondents had been
aware of the term sepsis before. The participants underestimated the mortality of sepsis when
compared to other prominent diseases. In addition, the majority of participants did not know
that sepsis could be caused by influenza and pneumococcal bacterial infections. Brochures,
physicians, nurses, and the media as health information sources did not contribute to
increased sepsis knowledge. Therefore, the glaring knowledge gap is a suitable starting point
for the sequelae approach.
Article 2

In three consecutive online experiments in German and US samples, the sequelae
approach was evaluated. When exposed to the relationship between influenza and sepsis,
knowledge about sepsis and the intention to vaccinate increased. Even though people with

low confidence in the influenza vaccine experienced greater reactance after they were
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exposed to the sequelae approach, this did not lower intentions in any of the experiments.
Health literacy was also not found to be a crucial moderator of the sequelae approach. By
explaining the relationship between primary diseases, such as influenza, and severe sequelae,
such as sepsis, people with all levels of health literacy benefit with regard to their vaccination
intentions. This phenomenon is effective in German and American online samples. An
alternative sequalae presentation with myocardial infarctions that are less common
(Fleischmann et al., 2016) but better known to the general public proved to be equally useful.
Article 3

In an online experiment, an educational leaflet covering the sequelae approach (and
two control flyers) was shown at the beginning of the influenza season. After three months, I
measured knowledge, risk perception, intention, and self-reported behavior in a follow-up
study. Even when the sequelae approach was embedded in an educational leaflet and
combined with significant additional information about influenza, myth debunking
techniques, and herd immunity, the increase in knowledge and vaccination intention was
substantial over three months.

Discussion

The results of the four experimental studies show that the sequelae approach is
effective in increasing relevant knowledge and the intention to vaccinate. Even though the
size of the effect on intention is small and further research is needed, the concept should be
added to the toolbox of educational interventions (Jarrett et al., 2015). Despite this general
effectiveness, some unexpected results emerged, which are discussed below.

The sequelae approach was hypothesized to increase the risk perception for influenza
as a vaccine-preventable disease. Consequently, the intention to vaccinate was hypothesized
to increase as well. However, the results of the internal meta-analyses in Article 2 showed that
risk perception did not increase with the presentation of sequelae information compared to

information about influenza alone. There are two possible alternative explanations for why
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the increase in intention was nevertheless successful. The first explanation derives from the
theoretical underpinnings of the theories of health behavior. By providing information that the
influenza vaccine not only protects against influenza but also against sequelae that pose a
substantial threat to an individual’s wellbeing and life, the vaccine might be perceived as
more effective against illness than before. Future research should add measurements of
response efficacy and self-efficacy to cover all aspects of PMT (Prentice-Dunn & Rogers,
1986). The second explanation for why risk perception is not influenced in the short term
derives from the fact that risk perception is increased in longitudinal measurements (Article
3). The information about sequelae might need a phase of consolidation (days or weeks) that
is longer than provided by post-experimental measurement immediately after the presentation
(Born & Wilhelm, 2012) so that knowledge can effectively transfer into risk perception.
Especially for emotional information, a longer consolidation phase (days or weeks) increased
memory performance in previous studies unrelated to disease knowledge (Lewis et al., 2011).
Nevertheless, further experimental results of the sequelae approach favor the response
efficacy explanation. The intention to vaccinate increased immediately after the sequelae
approach was applied. Theories of health behavior, such as PMT, assume that risk perceptions
and response efficacy are causal for intentions (Prentice-Dunn & Rogers, 1986).

The sequelae approach provided a successful learning situation in the short term
(Article 2) and long term (Article 3) that needs to be further understood. In particular, the
effects of memory structure (Collins & Loftus, 1975) and the focus of attention (Cowan,
1999) on the effects of the sequelae approach should be further elaborated to better predict
and further improve the results. Memory and cognitive performance are important dimensions
in the elderly subgroup.

An interdisciplinary experimental approach with a cognitive psychological focus
could help shed light on the matter. Theories of semantic network structures (Collins &

Loftus, 1975) might provide a theoretical foundation to guide future research on the effects of
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memory structure; information (e.g., about an infection) is represented in nodes, which can be
connected via links to other nodes (e.g., knowledge about the influenza vaccination).
Together, the related nodes form a concept (e.g., influenza). With advanced age and learning,
the persistence of nodes and links in concepts is diminished (Naveh-Benjamin, 2000). If
network structure is a crucial requirement for the success of the sequelae approach, then this
should be confirmed in experiments that use methods such as the measurement of associative
strength (Deese, 1959). On the other hand, the theory of fluid and crystallized intelligence
(Horn & Cattell, 1966) proposed that crystallized intelligence, the manifestation of what is
learned from the environment, is stable until old age. Taken together and applied to the
sequelae approach, combining already stable and existing nodes or concepts, such as
influenza, with new information about sequelae might be the most successful combination for
educational interventions for the target group of the elderly.

Even though increased intentions did not translate into vaccination behavior three
months later (Article 3), increasing knowledge about severe and unknown sequelae might still
improve individuals’ health. Sepsis is the most severe threat to populational health worldwide
(Fleischmann et al. 2016). The urgency for emergency care and the correct diagnosis of sepsis
can prevent septic shock, reduce long phases of rehabilitation, and save lives.

Limitations and Future Research

Even though the three papers present a variety of samples, methods, and analyses,
limitations have to be discussed. This dissertation mainly used online samples. Especially in
the target group of the elderly, this might have forced a self-selection bias (Weber et al.,
2020) and could pose a serious threat to the study’s external validity. It can be assumed that,
in the future, the general population will become more similar to our samples, as more and
more older people adapt to using the internet (Macdonald & Hiiliir, 2021). Right now, the
generalizability to people who do not use the internet might be limited. Older people who do

not use the internet also tend to be less educated and in poorer health than those who do
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(Cresci et al, 2010; Konig et al, 2018). This is a strong indicator that health literacy could
become an issue if the sequelae approach experiments are replicated with laboratory or field
studies. Moreover, the samples in all the articles were collected in Western, educated,
industrialized, rich, and democratic countries. Consequently, replications are needed in
different cultural settings (Henrich et al., 2010).

The first success of the sequelae approach speaks to its further critical proof of
concept. In light of the replication crisis in psychology and other disciplines, the results
should be understood as initial evidence that requires further testing (Open Science
Collaboration, 2015). These replications should be direct, and conceptual replications should
extend to other data collection methods and collect additional variables to include all concepts
of the PMT (Prentice-Dunn & Rogers, 1986). Afterward, the transfer to other infectious
diseases, especially where an underestimation of risk is the evaluated antecedent for vaccine
hesitancy with other possible sequelae, needs to be evaluated with experimental research.
When it comes to vaccination against measles, the sequela of subacute sclerosing
panencephalitis (SSPE) is a serious health threat to unvaccinated children and adults. Due to
the substantial differences in individual vaccination decisions and parental vaccination
decisions (Bodeker et al., 2015; Leask et al., 2012), reactance could be a more important
measure than in individual vaccination decisions.

In the current COVID-19 pandemic, several sequelae, such as long-COVID, sepsis,
and a greater risk of strokes, are already being researched. The sequalae approach could prove
to be a valuable concept for COVID-19 as well. Vaccinations could be perceived as more
effective than before, as they provide substantial protection for societies, especially the in the
elderly (Hyams et al., 2021). As a final and crucial test, sequelaec knowledge should decrease
mortality after infectious diseases in the general public, or at least in the target group. If the
sequalae approach is presented repeatedly with memory-enhancing formats such as testing

(Rowland, 2014) or spacing (Latimier et al., 2021), knowledge should increase even more,
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and, consequently, people should be able to apply this knowledge. This should result in a
better diagnosis and earlier emergency treatment, which is related to lower mortality rates
after infectious diseases (Fleischmann et al., 2016).
Practical Implications

In the current COVID-19 pandemic and its co-occurring infodemic (Zarocostas,
2020), we need to evaluate evidence-based strategies to target fake news-based vaccine
hesitancy. Medically relevant information about sequelae might target an important gap. The
strategy might improve health in two ways—Dby increasing vaccine intentions and decreasing
knowledge-related delays in medical treatment. Looking beyond the pandemic, changes in
behavior, low trust in institutions and science, and changes in attitudes about social norms and
herd immunity are only a few factors that might affect vaccine hesitancy in the future. To this
day, there is no evidence that the pandemic has resulted in a higher influenza vaccine demand
in the subgroup of the elderly in Europe. However, there is evidence that during the first year
of the pandemic, about 40% of all vaccination appointments were postponed (Schmid-Kiipke
et al., 2021). Therefore, from a public health perspective, knowledge about vaccination
against infectious diseases and its importance to societies and cultures might be more
prevalent than ever. At least, important factors such as trust in institutions (Sturgis et al.,
2021), communication about COVID-19 vaccine side effects (Giesler et al., under review),
and discussions about mandatory vaccination (Sprengholz et al., 2021) might have torpedoed
vaccine demand longitudinally.

Based on the latest empirical evidence, the relationship between climate change and
emerging and well known infectious diseases shows that there is an urgent need for new
solutions regarding vaccine hesitancy. Liu et al. (2020) demonstrated that with increasing

weather variability, infectious diseases will spread more successfully in urban areas.
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Conclusion
The sequelae approach combines information about primary diseases (influenza) and
secondary diseases (pneumonia and sepsis); it is an effective way to increase vaccination
intention in the short and long term. In addition, people benefit from increased knowledge
about these sequelae, as their rapid diagnosis and subsequent professional medical care can be
life critical. There is no evidence in the results of this dissertation that health literacy affects
the success of the sequelae approach. The results of the experimental studies showed small
effects when comparing the sequelae approach to information about influenza alone. Based on
the findings presented, it seems advisable for subsequent research to replicate the studies for
different primary diseases, as well as late effects, in other target groups. From a health
communication perspective, it is recommended that the sequelae approach should be linked to
other effective messages and features (e.g., framing) as a lever for informed vaccination
decision-making to achieve optimal results.
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