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1 Einleitung

1. Einleitung

Notsituationen wie Brande, Erdbeben oder Hochwasser sind Ereignisse, die sich
insbesondere durch plétzliches und meist unvorhersehbares Auftreten auszeichnen (United
Nations Department of Humanitarian Affairs, 1992). Um die negativen Auswirkungen solcher
Ereignisse zu reduzieren, missen Handlungen sowie Reaktionen zumeist in kurzer Zeit und
unter moglicherweise groflem Stress durchgefuhrt werden (Lazarus & Folkman, 1984; Proulx,
1993). Aus diesem Grund kommt den Bereichen der Prdvention und Vorbereitung eine
besondere Bedeutung zu, da diese die Handlungssicherheit méglicherweise erhéhen und die
negativen Konsequenzen verringern konnen (BBK, 2011).

Sowohl das ereignisbezogene Wissen als auch das wahrgenommene Risiko in Bezug auf
das Eintreten eines moglichen Ereignisses bzw. dessen negative Auswirkungen gelten als
wichtige Startkomponenten des Prozesses zur Initiierung von praventiven Verhaltensweisen
bzw. vorbereitenden Handlungen (Armitage & Conner, 2000; Renner, 2003; Weinstein,
1988). Ereignisspezifisches Wissen ist ein wichtiger Faktor zu Beginn dieses Prozesses,
welcher vorhanden sein sollte, um sich mit etwaigen Préventionsmaflinahmen
auseinandersetzen zu kénnen (Weinstein, 1988). Dieses Wissen kann sowohl theoretisch, zum
Beispiel durch eine gedankliche Auseinandersetzung mit dem Thema oder auch Training, als
auch praktisch, in Form von direkter Erfahrung mit einer solchen Situation, erlangt werden
(Kasperson et al., 1988; Lindell & Hwang, 2008). Ist Wissen in Bezug auf ein Ereignis
vorhanden, so muss eruiert werden, welche Relevanz diese Informationen flr die eigene
Person haben. Ist es also wahrscheinlich, selbst von einem solchen Ereignis oder den
negativen Konsequenzen betroffen zu sein (Weinstein, 1988)? Die direkten Zusammenhénge
zwischen Risikowahrnehmung und Vorsorgeverhalten werden kontrovers diskutiert (Bubeck,
Botzen, & Aerts, 2012; Tekeli-Yesil, Dedeoglu, Braun-Fahrlaender, & Tanner, 2010), doch
auch wenn Risikowahrnehmung nicht als hinreichender Faktor fur Vorsorgeverhalten
anzusehen ist, so ist sie doch ein notwendiger, um weitere Phasen des Prozesses zu initiieren
(Renner, 2003).

Mit den vorliegenden Studien dieser Arbeit werden die Einflisse von sowohl
theoretischem Wissen als auch praktischer Notfallerfahrung auf die Risikowahrnehmung flr
verschiedene Notsituationen und in Bezug auf die emotionalen Reaktionen wéhrend eines
solchen Ereignisses untersucht. Hierbei wird geprift, welchen Einfluss die direkte
Notfallerfahrung bei Notfallbetroffenen und das vorherige Notfallwissen auf die zukunftige
Risikowahrnehmung haben. Dariber hinaus wird untersucht, ob mdgliche Effekte
ereignisspezifisch sind oder, ob eine spezifische Notfallerfahrung mdglicherweise einen
Einfluss auf das wahrgenommene Risiko fiir andere Ereignisse hat. Des Weiteren wird der
Einfluss von Notfallerfahrung auf die Genauigkeit der Risikoschatzung untersucht. Mit der
letzten Studie wird insbesondere der Zusammenhang von sowohl Notfallerfahrung als auch
Notfallwissen mit den emotionalen Stressreaktionen wéhrend eines Ereignisses untersucht.




2 Hintergrund

2. Hintergrund

Dem Bereich der Notfall- und Katastrophenforschung wurde in den vergangenen Jahren,
nicht zuletzt durch die Terroranschldge 2001 in New York, 2004 in Madrid oder 2005 in
London, vermehrt Aufmerksamkeit geschenkt. Weltweit waren im Jahr 2010 ca. 217.000.000
Menschen von den Auswirkungen von Naturkatastrophen betroffen und ca. 297.000 verloren
durch diese ihr Leben (Guha-Sapir, Vos, Below, & Ponserre, 2010). Eine Unterscheidung
zwischen den Begriffen Notfallsituation und Katastrophe erfolgt meist Uber die bendtigten
Ressourcen zur Bewaéltigung des Ereignisses. Eine Notfallsituation wird als ein plétzlich
auftretendes und meist unvorhersehbares Ereignis definiert, welches sofortige MalRnahmen
zur Verminderung der negativen Konsequenzen erfordert (United Nations Department of
Humanitarian Affairs, 1992). Eine Katastrophe kann als eine Notfallsituation angesehen
werden, welche umfassende menschliche, materielle oder 6kologische Verluste zur Folge hat
und bei deren Bewadltigung lokale Ressourcen nicht ausreichend sind (United Nations
Department of Humanitarian Affairs, 1992). Im Folgenden umfasst die Bezeichnung Ereignis
sowohl Notfallsituationen als auch Katastrophen.

Im Bereich des Notfall- und Katastrophenmanagements wird eine Unterteilung von
Ereignissen in verschiedene Phasen vorgenommen. Die verschiedenen Phasen sind hierbei als
Zyklus bzw. als Prozess zu verstehen (Bundesamt fur Bevolkerungsschutz und
Katastrophenhilfe (BBK), 2011). Vor dem Eintritt eines Ereignisses stehen hier die Phasen
Pravention (prevention) und Vorbereitung (preparedness). Der Zyklus wird durch die
Reaktionsphase (response) wahrend des Ereignisses und die Phase der Bewaltigung und des
Wiederaufbaus (recovery) im Anschluss an ein Ereignis vervollstandigt (BBK, 2011). Die
Ubergéange bzw. Grenzen zwischen den Phasen sind flieBend und Aktivitaten in einer Phase
kénnen Auswirkungen auf die anderen Bereiche haben (Baird, 2010).

Da der Eintritt von Katastrophen und Notsituationen sowohl plétzlich als auch zumeist
unvorhersehbar ist, kommt den Bereichen der Pravention und Vorbereitung eine besondere
Bedeutung zu. Welche Faktoren Personen dazu bewegen, praventives Verhalten zu zeigen
bzw. vorbereitende Handlungen durchzufiihren, wurde insbesondere in Bezug auf die
Ausfiihrung von gesundheitsforderlichen Verhaltensweisen erforscht.

2.1  Préavention und Vorbereitung

In Phasenmodellen wird davon ausgegangen, dass Menschen sich bei der Aufnahme von
Verhalten in qualitativ unterschiedlichen Phasen einer Verhaltensanderung oder -aufnahme
befinden konnen (Armitage & Conner, 2000; Lippke & Renneberg, 2006; Maddux, 1993). Im
Precaution Adoption Process Model (PAPM; Weinstein, 1988) werden insgesamt sieben
verschiedene Phasen beschrieben. In der ersten Phase haben Personen keine Informationen
bezuglich einer moglichen Gefahrdung, wéhrend sie in der zweiten Phase diese bereits haben,
aber sich selbst nicht als gefahrdet ansehen (Brannon & Feist, 2007; Weinstein, Sandman, &
Blalock, 2008). In der dritten Phase wird die eigene Geféahrdung anerkannt, doch noch keine
Entscheidung bezuglich gesundheitsforderlichem Verhalten bzw. Verhaltensdnderungen
getroffen (Armitage & Conner, 2000; Brannon & Feist, 2007; Weinstein et al., 2008). Nach
der Entscheidung erfolgt nun entweder die Intentionsbildung, ein Verhalten zu &ndern bzw.
ein neues Verhalten zu initiieren und zu planen (vierte Phase) oder die Entscheidung, nicht zu
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handeln, welche in einer eigenen flinften Phase abgebildet wird (Armitage & Conner, 2000;
Brannon & Feist, 2007; Weinstein et al., 2008). Auch das Ausfuhren der jeweiligen
intendierten bzw. geplanten Handlung wird in einer eigenen Phase, der Aktionsphase,
beschrieben und gefolgt von der Phase der Aufrechterhaltung (Armitage & Conner, 2000;
Brannon & Feist, 2007; Weinstein et al., 2008). Das sozialkognitive Prozessmodell
gesundheitlichen Verhaltens (Health Action Process Approach; HAPA; Schwarzer, 1992)
beschreibt die Aufnahme von Gesundheitsverhalten als einen Prozess, welcher aus zwei
unterschiedlichen Phasen besteht: der motivationalen und der volitionalen Phase (Armitage &
Conner, 2000). Insbesondere in der motivationalen Phase des Modells ist der Faktor
Risikowahrnehmung besonders wichtig, um die Wahrscheinlichkeit zum Ubergang in die
weiteren Handlungsphasen zu erhdhen (Armitage & Conner, 2000; Lippke & Renneberg,
2006). Die subjektive Einschatzung, selbst durch die negativen Auswirkungen einer Handlung
bzw. eines Nicht-Handelns betroffen zu sein, ist ein wichtiger Ausgangspunkt, um weitere
Prozesse sowie protektives Verhalten zu initiieren (Renner, 2003). Wenn eine Person das
Risiko, in der Zukunft selbst betroffen zu sein, als gering bzw. nicht existent einschatzt, dann
ist es unwahrscheinlich, dass Verhaltensweisen aufgenommen werden, um diese negativen
Folgen abzuwenden. Die Risikoeinschatzung kann somit als ein notwendiger Faktor zur
Initilerung des Prozesses angesehen werden, der jedoch nicht hinreichend ist (Renner, 2003),
da im Anschluss weitere Faktoren relevant sind. Die folgende Arbeit untersucht insbesondere
die initialen Faktoren Risikowahrnehmung und Wissen, die zu Beginn eines
Verhaltensprozesses von Bedeutung sind.

2.2  Risikowahrnehmung

Das Konzept der Risikowahrnehmung ist zu einem wichtigen Bestandteil der Forschung
geworden (Cohen, Etner, & Jeleva, 2007; Fischhoff, 1995; Kasperson et al., 1988;
Lichtenstein, Slovic, Fischhoff, Layman, & Combs, 1978; Slovic, Fischhoff, & Lichtenstein,
1982). Der Begriff Risiko kann als potentielle Gefahr bzw. Wahrscheinlichkeit interpretiert
werden, negative Konsequenzen von zumeist negativen oder potentiell schadlichen
Handlungen oder Ereignissen zu erleben (Slovic & Weber, 2002). Obwohl quantitative Daten,
wie z.B. Haufigkeitsstatistiken zur Berechnungen von objektiven Risiken, immer
differenzierter zur Verfligung stehen, scheint die subjektive Risikoeinschdtzung einen
starkeren Einfluss auf Entscheidungen und das tatsachliche Verhalten von Personen zu haben
(Kasper, 1980). Risikowahrnehmung ist definiert als die subjektive Gefahreneinschatzung
von Personen (Slovic, 1987, 1999) bzw. als Wahrscheinlichkeit einer Gefahr (Gierlach,
Bradley, & Beutler, 2010) und deren negativen Konsequenzen (Sjéberg, Moen, & Rundmo,
2004) ausgesetzt zu werden. Risiken sind Ereignisse oder Handlungen, deren Konsequenzen
unsicher sind (Eiser, 2004) und die etwas vom Menschen Wertgeschétztes, wie z.B. Leben,
Gesundheit oder Besitz, bedrohen (Sellke & Renn, 2011).

In der bisherigen Forschung werden drei groRe Paradigmen zur Beeinflussung der
Risikowahrnehmung unterschieden: das psychometrische Paradigma (Slovic, Fischhoff, &
Lichtenstein, 1980), die Theorie der sozialen Verstarkung von Risiken (SARF) (Kasperson et
al., 1988) und die Kulturtheorie (Douglas & Wildavsky, 1982). Nach dem psychometrischen
Paradigma wird die Risikowahrnehmung durch spezifische qualitative Merkmale des
Ereignisses beeinflusst (Slovic et al., 1980). Je hoher die wahrgenommene Bedrohung bzw.
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das Katastrophenpotential eines Ereignisses eingeschatzt wird, und je geringer dessen
wahrgenommene Kontrollierbarkeit durch die Person ist, desto hoher ist die subjektive
Risikoeinschatzung fiir dieses Ereignis (Gierlach et al., 2010; Slovic et al., 1980). Weitere
wichtige Einflussfaktoren nach dem psychometrischen Ansatz sind die Vertrautheit und der
Stand des Wissens bzgl. des Ereignisses (Slovic et al., 1980).

Die Theorie der sozialen Verstarkung von Risiken (SARF) (Kasperson et al., 1988)
besagt, dass psychologische, soziale und kulturelle Prozesse mit Risiken interagieren und die
Wahrnehmung dieser sowohl verstarken als auch reduzieren konnen. Insbesondere
Informationen und deren Eigenschaften sind ein wichtiges Element der sozialen Verstarkung
(Kasperson et al., 1988). Je héher der Umfang einer Information und deren Dramatisierung,
desto wahrscheinlicher ist eine Verstarkung des Risikos (Kasperson et al., 1988). Auch
Kontroversen bzgl. Risiken, die bereits in der Offentlichkeit als hoch bzw. gefahrlich
eingeschatzt werden, kénnen das wahrgenommene Risiko weiter erhéhen, da Zweifel bzgl.
der Kenntnis des Sachverhaltes erhoht werden (Kasperson et al., 1988). Die Nutzung von
Heuristiken im Umgang mit Informationen kann Personen helfen, den Informationsumfang zu
reduzieren bzw. zu vereinfachen, was jedoch zu systematischen Fehlern fiihren kann
(Kasperson et al., 1988). Auch die Bedeutung einer Information in sozialen Gruppen, der
Signalwert eines Ereignisses und eine mdgliche Stigmatisierung kdnnen die Interpretation
einer Information beeinflussen (Kasperson et al., 1988). Die Kulturtheorie als drittes
Paradigma hebt die Bedeutung eines Ereignisses in Bezug auf kulturelle Werte hervor
(Douglas & Wildavsky, 1982). Je hoher die Bedrohung von kulturellen Werten durch ein
Ereignis, desto hoher auch die subjektive Risikowahrnehmung bzgl. dieses Ereignisses
(Douglas & Wildavsky, 1982).

2.2.1 Risikowahrnehmung, Wissen und Erfahrung

Der Einfluss von Informationen bzw. Wissen auf die mdgliche Aufnahme von
Gesundheitsverhalten bzw. Préventionsmalnahmen wird insbesondere im Precaution
Adoption Process Model (Weinstein, 1988) deutlich. Die erste Phase beschreibt Personen, die
keinerlei Informationen bezlglich der Gefahr haben, wo hingegen Phase zwei die
optimistische Verzerrung des eigenen Risikos beschreibt (Brannon & Feist, 2007; Weinstein
et al., 2008). Wenn Personen also nie von einer Gefahr gehort haben oder von mdglichen
Handlungsoptionen diese zu verhindern, dann kénnen sie auch keine Intention beziglich
dieser Verhaltensweisen bilden (Weinstein et al., 2008). Notfallwissen kann sowohl mit Hilfe
von praktischer Erfahrung in Form von Notfallerfahrung als auch durch Information oder
einer thematischen Auseinandersetzung erworben werden. Die Theorie der sozialen
Verstarkung von Risiken (SARF) betont sowohl den Einfluss von indirekten Erfahrungen,
welche zumeist durch den Erhalt von Informationen Uber das Ereignis gewonnen werden, als
auch die Wichtigkeit von direkter personlicher Erfahrung (d.h. praktischem Wissen) mit
einem Ereignis (Kasperson et al., 1988). Die Auswirkungen von direkter Erfahrung héngen
hier in grolem Malie vom jeweiligen Ereignis bzw. der jeweiligen Risikohandlung ab. So ist
insbesondere beim Autofahren von einem beruhigenden Effekt auszugehen, wohingegen das
Eintreten von Naturkatastrophen eher eine alarmierende Wirkung hat (Kasperson et al., 1988).
In Bezug auf Unfélle und dramatische Ereignisse prognostiziert die Theorie eine Erhohung
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der Risikowahrnehmung auf Grund von Einpragsamkeit und Vorstellbarkeit des Ereignisses
(Kasperson et al., 1988).

Vergangene Untersuchungen konnten zeigen, dass direkte Erfahrung mit einem
Hochwasser (z.B. Kellens, Zaalberg, Neutens, Vanneuville, & Maeyer, 2011; Siegrist &
Gutscher, 2006), einem Erdbeben (z.B. Kasapoglu & Mehmet, 2004) oder einem Buschbrand
(Gow, Pritchard, & Chant, 2008) das wahrgenommene Risiko fir dieses Ereignis erhéhen
kann. Im Gegensatz dazu konnten Viscusi und Zeckhauser (2006) keinen signifikanten
Einfluss von Erdbeben- und Hochwassererfahrung auf das wahrgenommene Risiko finden,
und eine weitere Untersuchung ermittelte einen negativen Zusammenhang zwischen der
direkten Erfahrung und dem zukinftigen wahrgenommenen Risiko (Halpern-Felsher et al.,
2001). Neben dem spezifischen Effekt von Notfallerfahrung auf das wahrgenommene Risiko
stellt sich die Frage, ob Notfallerfahrung auch einen Einfluss auf die Risikowahrnehmung fir
andere Ereignisse hat (d.h. Ubertragungseffekt). Lindell und Hwang (2008) berichten zum
Beispiel nicht nur positive Korrelationen zwischen Hochwassererfahrung und dem
wahrgenommenen Risiko fir Hochwasser, sondern ebenfalls zwischen Hochwassererfahrung
und dem wahrgenommenen Risiko fur Hurrikans und chemische Gefahren. Da in
vergangenen Untersuchungen meist nur die Erfahrung mit einem spezifischen Ereignis
erhoben wurde, lag der Fokus auf der Untersuchung der spezifischen Effekte von direkter
Erfahrung, das heil3t das Erleben eines potentiell schadlichen Ereignisses beeinflusst die
Risikowahrnehmung fur dieses Ereignis. Doch hat das Erleben dartiber hinaus auch
Auswirkungen auf das wahrgenommene Risiko fur andere Ereignisse? Es fehlen
Untersuchungen, die direkte Erfahrungen und Risikowahrnehmung in Bezug auf verschiedene
Ereignisse mit gleicher Methodik erheben, um so zum einen maogliche Ubertragungseffekte
von Erfahrung zu untersuchen und zum anderen eine Vergleichbarkeit des Einflusses Uber
verschiedene Ereignisse hinweg zu ermdglichen.

In Studie 2 sollen die Einfliisse von sowohl direkter Erfahrung als auch einer subjektiven
Notfallwissenseinschatzung auf die Risikowahrnehmung flr verschiedene Ereignisse
untersucht werden. Hierbei sollen auch etwaige Ubertragungseffekte von Erfahrung
untersucht werden.

2.2.2 Risikowahrnehmung und objektive RisikomaRe

Im Gegensatz zur Risikowahrnehmung, der subjektiven Risikobeurteilung (Slovic, 1987,
1999), gibt es ebenso objektive Risikodaten, die haufig auf Experteneinschatzungen (Kellens
et al., 2011) oder auch ereignisspezifischen Haufigkeitsstatistiken (Lichtenstein et al., 1978)
basieren. Positive Zusammenhdnge zwischen objektiven Risikodaten und der
Risikowahrnehmung konnten in Bezug auf Hochwasser (z.B. Horney, MacDonald, Willigen,
Berke, & Kaufman, 2010; Kellens et al., 2011), verschiedene Todesursachen (Lichtenstein et
al., 1978) und Probleme wie Arbeitslosigkeit und Kriminalitat (Loewenstein & Mather, 1990)
identifiziert werden. Im Allgemeinen stimmt die Risikowahrnehmung jedoch nicht mit
objektiven Daten tberein (z.B. Hakes & Viscusi, 2004; Lichtenstein et al., 1978; Sjoberg,
2000). Neben dem postulierten positiven Zusammenhang zwischen Notfallerfahrung und
Risikowahrnehmung wird vermutet, dass Erfahrung mit einem Ereignis zu einer
realistischeren Risikoeinschatzung fiihren kann (Sjoberg, 2000). Eine realistische
Risikoeinschatzung und somit eine geringe bzw. keine Differenz zwischen objektiven

5



2 Hintergrund

Risikodaten und Risikowahrnehmung kann wiederum die Mobilisierung von
VorsorgemaBnahmen wahrscheinlicher machen (Andersson, 2011; Lichtenstein et al., 1978).
Dartber hinaus zeigte sich wiederholt, dass Frauen nicht nur eine hohere Risikowahrnehmung
berichten als Manner (z.B. Andersson, 2011; Kellens et al., 2011), sondern ihr eigenes Risiko
realistischer einschatzen bzw. dieses seltener unterschétzen als Méanner (Andersson, 2011).
Vergangene Untersuchungen fanden haufig keine  Ubereinstimmung  zwischen
Risikowahrnehmung und objektiven Risiken, doch positive Zusammenhédnge konnten in
Bezug auf Hochwasser gefunden werden.

Mit Hilfe von Studie 3 wurde die folgende Fragestellung untersucht: Welchen Einfluss hat
die Notfallerfahrung auf die Genauigkeit der Risikoeinschétzung, und welchen Einfluss haben
sowohl die Art des Ereignisses als auch das Geschlecht der Personen?

2.3 Kultur bzw. Nationalitat

Auf Grund der Tatsache, dass einige Katastrophen multinationale Ereignisse sind bzw.
sein werden (Lahad & Crimando, 2010), sollte auch ein mdglicher Einfluss von Kultur auf die
Reaktionen in einer Notsituation einbezogen werden. Eine Vielzahl der Studien, die
notfallrelevante Faktoren untersuchen, stammt aus den USA, Kanada oder Australien (Briere
& Elliott, 2000; Brown, 2003; Kobes, Helsloot, Vries, & Post, 2010a; Lindell & Perry, 2011)
und somit aus mdoglicherweise sehr dhnlichen Kulturen. Da einige Forschungsergebnisse
einen Einfluss von Kultur auf die Reaktionen bei einer Krisensituation vermuten lassen
(Fothergill, Maestas, & Darlington, 1999; Rodriguez, Quarantelli, & Dynes, 2006), erfordert
diese Fragestellung weitere Aufmerksamkeit. Ein internationaler Vergleich von Verhalten und
psychischen Reaktionen Uber verschiedene Ereignisse hinweg ist jedoch schwierig, da
einheitliche standardisierte Instrumente fehlen, und die Forschung sich meist auf ein
spezifisches Ereignis bezieht. Somit sind lediglich Aussagen flr dieses Ereignis méglich und
Generalisierungen bzw. internationale Vergleiche kaum maglich (Briere & Elliott, 2000). In
Bezug auf Risikowahrnehmung wurden nationale Unterschiede beziglich des
wahrgenommenen Risikos fur Terrorismus beschrieben (d.h. héhere Werte fur Personen aus
Spanien, der Turkei und GroRbritannien), welche méglicherweise durch das tatsachliche
Auftreten dieser Ereignisse in der Vergangenheit erklart werden kénnten (Drakos & Miller,
2010).

Mit Hilfe von Studie 2 sollte die folgende Fragestellung untersucht werden: Konnten
maogliche nationale Unterschiede in der Risikowahrnehmung fir spezifische Ereignisse durch
objektive Risikodaten erklart werden?

2.4 Stresserleben

Da Notfallereignisse, wie z.B. Hausbrande, von Betroffenen meist in sehr kurzer Zeit
verschiedene Entscheidungen fordern und hdufig als bedrohlich oder potentiell schadlich
interpretiert werden (Lazarus & Folkman, 1984; Lazarus, 1993), kdnnen Emotionen wie
Angst oder Furcht ausgeldst werden, die dann wiederum zu Disstress, der negativen Form des
Stresses, fuhren konnen (Lazarus & Folkman, 1984; Proulx, 1993). Disstress im
Zusammenhang mit Notsituationen kann als intensive Angst, welche zumeist wahrend oder
sofort nach der Situationen eintritt (Birmes et al., 2005), definiert werden. In der Stresstheorie
von Lazarus (Lazarus & Folkman, 1984; Lazarus, 1993) ist die Interpretation bzw. die
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2 Hintergrund

Bewertung eines Ereignisses bedeutender als das Ereignis selbst. Diese Interpretation
beinhaltet sowohl mdogliche Folgen des Ereignisses als auch die Bewertung der eigenen
Fahigkeit zum Handeln bzw. Bewaltigen der Situation (Lazarus & Folkman, 1984; Lazarus,
1993). Stresserleben wéhrend einer Notsituation ist weder eine ungewdéhnliche noch eine
zwangslaufig hinderliche Reaktion, da hierdurch eine angemessene Reaktion motiviert
werden kann (Paulsen, 1984; Proulx, 1993). Nichtsdestotrotz haben bisherige Studien gezeigt,
dass insbesondere posttraumatische Belastungssymptome durch erhéhten Disstress (Bernat,
Ronfeldt, Calhoun, & Arias, 1998; Lawyer et al., 2006; Marmar, Weiss, Metzler, Ronfeldt, &
Foreman, 1996) und vermehrte Paniksymptome (Ahern, Galea, Resnick, & Vlahov, 2004;
Bernat et al., 1998; Bryant & Panasetis, 2001; Pfefferbaum, Stuber, Galea, & Fairbrother,
2006) in der Realisierungs- und Reaktionsphase vorhergesagt werden koénnen. Intensive
emotionale Reaktionen wahrend der Notsituation und eine hohe subjektive
Bedrohungswahrnehmung gehtren zu den wichtigsten Prédiktoren einer posttraumatischen
Belastungsstorung (PTBS) (Bovin & Marx, 2011; Ozer, Best, Lipsey, & Weiss, 2003). Im
Rahmenmodell zur Atiologie von Traumafolgen (Maercker & Michael, 2009) werden neben
Ereignisfaktoren wie Traumadauer und Schadensausmal? auch insbesondere Faktoren vor
einem Ereignis betont, wie zum Beispiel Soziodemografie, Personlichkeit und auch die
vorherige Erfahrung. Dartiber hinaus wird die initiale Reaktion wéhrend eines Ereignisses als
wichtiger Faktor beschrieben, welcher mit dem Ausmal? der Traumafolgen in Zusammenhang
steht (Maercker & Michael, 2009).

Einen Versuch, Pradiktoren fir den initialen Disstress wéhrend einer Notsituation zu
identifizieren, unternahmen Lawyer und seine Kollegen (Lawyer et al., 2006) in Bezug auf
die Anschldge des 11. Septembers 2001. Sie fanden einen Einfluss von soziodemografischen
Faktoren, bereits erlebten Stressoren und wahrgenommener Bedrohung (Sumer, Karanci,
Berument, & Gunes, 2005) auf emotionalen Reaktionen und physiologische Erregung bei
direkt und indirekt betroffenen Anwohnern New Yorks (Lawyer et al., 2006). Dartber hinaus
wurden auch Faktoren wie Selbstwirksamkeit (Benight et al., 1999; Sumer et al., 2005) und
die Vorbereitung auf die Situation in Form von Training (Marmar et al., 1996) als
einflussreiche Faktoren identifiziert.

Die Stresstheorie von Lazarus (Lazarus & Folkman, 1984; Lazarus, 1993) betont die
Bedeutung der Bewertung der eigenen Fahigkeit zum Handeln bzw. Bewiltigen einer
Situation. Ist diese wahrgenommene Fahigkeit hoch, so sollte die Ausprdgung von Disstress
geringer sein. Notfallerfahrung sowie Notfallwissen konnten Faktoren sein, die diese
wahrgenommene Féhigkeit erhohen und somit mdéglicherweise den Disstress wéhrend der
Ereignisse reduzieren. Ein Einfluss von Disstress in der Realisierungs- und Reaktionsphase
auf posttraumatische Belastungssymptome wurde mehrfach nachgewiesen, doch pradiktive
Faktoren fir Disstress wéhrend eines Ereignisses sind nur selten untersucht worden. Dartiber
hinaus sind Studien mit Feuerbetroffenen sehr selten, obwohl diese Ereignisse, anders als z.B.
schwere Erdbeben oder Hochwasser, in allen Landern bzw. Regionen vorkommen und somit
Menschen tberall auf der Welt betreffen kdnnen.

Das Ziel von Studie 4 war die Untersuchung der folgenden Fragestellung: Welchen
Einfluss haben sowohl wahrgenommenes Notfallwissen als auch vorherige Notfallerfahrung
auf den Disstress wahrend eines Hausbrandes?




3 Methode

2.5  Besonderheiten der Katastrophenforschung

Eine besondere Herausforderung im Bereich der Katastrophenforschung sind sowohl das
plotzliche Auftreten als auch die Unvorhersehbarkeit von Katastrophen und Notfallen
(McFarlane & Norris, 2006; Norris, 2006). Dartber hinaus kénnen insbesondere Katastrophen
gleichzeitig eine groe Anzahl Menschen betreffen (McFarlane & Norris, 2006).
Insbesondere bei groRBen Ereignissen ist es wahrscheinlich, dass professionelle Hilfe nicht
sofort fr jeden verfligbar ist, und Betroffene zunéchst allein handeln missen (Goersch &
Werner, 2011). Da die Handlungen der ersten Phase nach dem Eintritt eines Ereignisses den
Schweregrad der Konsequenzen entscheidend beeinflussen kdnnen, kommt dem Bereich der
Pravention und Vorsorge in der Katastrophenforschung eine besondere Bedeutung zu
(Goersch & Werner, 2011). Die Ubersichtsarbeit von Goersch und Werner (2011) fasst
zusammen, dass 10 % der Unfallopfer durch fehlende oder fehlerhafte Erste-Hilfe
MaRnahmen sterben. Weiterhin konnte die Zahl der Brandtoten in den USA durch den Einsatz
von Rauchmeldern um 40 % gesenkt werden (Goersch & Werner, 2011).

Da die relevanten Faktoren und Reaktionen auf und im Speziellen wahrend eines
Ereignisses von auBen nur schwer beobachtbar sind, werden in diesem Zusammenhang
verschiedene methodische Ansétze genutzt. Evakuierungsibungen, der Einsatz von Szenarien
(Kobes, Helsloot, Vries, & Post, 2010b; Nilsson, Johansson, & Frantzich, 2009) oder
Computersimulationen (Galea, Owen, & Lawrence, 1996; Galea, 1998) konnen wichtige
Hinweise liefern. Diese Simulierungen von Evakuierungsvorgangen werden hier haufig als zu
vereinfacht kritisiert, da das reale Verhalten von Personen nur selten Beachtung findet
(Kuligowski, 2008; Vorst, 2010). Auch wenn die technischen Mdoglichkeiten fir die
Simulation von Verhalten wahrend Notsituationen immer komplexer werden, so kdnnen diese
die Realitat nur wiedergeben, wenn tatsdchliche Erlebnisse und Erfahrungen von Personen
inkludiert werden (Kuligowski, 2008; Vorst, 2010). Dementsprechend haben verschiedene
Studien gezeigt, dass Personen zum Beispiel nicht sofort auf einen Alarm reagieren und nicht,
wie lange Zeit angenommen, mit der sofortigen Evakuierung beginnen (lkeda, 1982;
Samochine, Boyce, & Shields, 2005; Winerman, 2004; Zhao, Lo, Zhang, & Liu, 2009;
Zimmerman & Sherman, 2011). In modernen Computerprogrammen werden diese
Erkenntnisse zum Verhalten von Personen einbezogen (Galea et al., 1996; Gwynne, Galea, &
Lawrence, 2006; Tao, Rui, Zhanhui, & Wenguo, 2007), doch dafiir ist es wichtig, mehr ber
das Verhalten von Personen in Notfallsituationen und Katastrophen zu erfahren. Die
Erhebung der Erfahrungen von direkt Betroffenen stellt somit eine der wichtigsten
Informationsquellen dar. Fir die Erhebung von tatséchlichen Erfahrungen haben sich
insbesondere Interviews und Befragungen bewéhrt (McConnell et al., 2010; Rodriguez et al.,
2006; Sime, 1983; Wang, 2009).

3. Methode

3.1  Design und Datenerhebung

Die Daten der beschriebenen Studien wurden mit Hilfe eines querschnittlichen
Studiendesigns erhoben. Die Erhebung erfolgte mittels Selbstberichten in Form von
Fragebdgen, welche in einem konsekutiven Prozess in Zusammenarbeit mit Experten und
Personen aus der Praxis entwickelt wurden (Knuth, Kehl, & Schmidt, 2013).
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Notfallerfahrung wurde in Bezug auf die folgenden Ereignisse erhoben:
o ein Brand in einem Wohnhaus oder offentlichen Gebaude
o eine Flut bzw. ein Hochwasser
o ein Erdbeben
o einen Terroranschlag.
Das Einschlusskriterium war das Erleben einer dieser Notsituationen.

Risikowahrnehmung wurde mit Hilfe der Frage: Wie wahrscheinlich ist es Ihrer Meinung
nach, dass Sie in der Zukunft ein Opfer der folgenden Notsituationen werden? erfasst. Die
Beantwortung erfolgte durch die Eingabe eines Prozentwertes und im Hinblick auf die
folgenden Ereignisse: ein Hausbrand, ein Brand in einem Offentlichen Gebdude, eine Flut
bzw. ein Hochwasser, ein Erdbeben, ein Terroranschlag und ein Verkehrsunfall.

Wahrgenommenes Notfallwissen vor dem Ereignis wurde zu Beginn der Befragung mit
folgender Frage erhoben: Bevor der Vorfall passierte, welches Wissen hatten Sie, das lhnen in
einem Notfall héatte nitzlich sein kdnnen? Die Einschatzung erfolgte mit Hilfe der folgenden
5-Punkt Likert-Skala 1=lberhaupt nicht, 2=etwas, 3=maRig, 4=ziemlich und 5=extrem in
Bezug auf die Aussagen:

o Ich hatte professionelles Wissen durch die Arbeit im Rettungsdienst.
Ich hatte Kenntnisse in erster Hilfe durch einen Erste-Hilfe-Kurs.
Ich hatte Wissen im Bereich Brandsicherheit durch die Arbeit als Brandmeister.
Ich habe an Feueralarmubungen in der Schule teilgenommen.
Ich habe an Feueralarmubungen in meiner Arbeitsstelle teilgenommen.
Ich habe die Sicherheitshinweise/Rettungsplane in offentlichen Platzen gelesen,
zum Beispiel in Hotelzimmern, Zigen usw.

o lIch hatte dariiber nachgedacht, was passieren wirde, wenn eine Notsituation an

einem solchen Ort auftréate, und meinen eigenen Rettungsplan vorbereitet.

Die Erhebung von emotionalem Disstress erfolgte Uber die Einschatzung der Aussagen:
Ich war nervds, Ich hatte Angst, Ich war frustriert, Ich fiihlte mich gestresst, Ich war ruhig.
mit der oben genannten 5-Punkt Likert-Skala.

0O O O O O

3.2  Stichproben

Grundlage flr die Untersuchungen sind zum einen Notfallbetroffene, die im Rahmen des
von der Européischen Kommission geférderten BeSeCu (Behaviour, Security and Culture)
Projektes befragt wurden und zum anderen Personen einer reprasentativen
Bevolkerungsbefragung. Die multinationale Befragung im Rahmen des BeSeCu Projektes
(Schmidt & Galea, 2013) erfolgte in folgenden L&ndern: Deutschland, Italien, Polen,
Schweden, Spanien, Tschechische Republik, Turkei und Vereinigtes Konigreich.
Einschlusskriterium war das Erleben einer der folgenden Notsituationen in einem der oben
genannten L&nder: ein Brand in einem Wohnhaus oder einem 6ffentlichen Gebdude, eine Flut
bzw. ein Hochwasser, ein Erdbeben oder ein Terroranschlag. Darliber hinaus mussten
Personen mindestens 18 Jahre alt sein, die Notsituation durfte nicht langer als 11 Jahre in der
Vergangenheit liegen (d.h. nicht vor 1999), und Feuerwehr bzw. Notdienst mussten am
Ereignis beteiligt gewesen sein. Insgesamt ergab sich eine Gesamtstichprobe von 1112
Personen, welche die oben genannten Kriterien erfullte.




4 Studienspezifisches Vorgehen und Ergebnisse

In der représentativen Bevolkerungsbefragung wurden von einem unabhangigen Markt-
und Sozialforschungsinstitut (USUMA, Berlin) mittels Face-to-Face Interviews und
Fragebogen insgesamt 2555 Personen befragt. Einschlusskriterien waren ein Mindestalter von
14 Jahren und ein ausreichendes Verstandnis der deutschen Sprache. In die Untersuchung der
Studie 3 gingen insgesamt 2413 Personen dieser Stichprobe ein, da alle Personen unter 18
Jahre ausgeschlossen wurden. Dartiber hinaus wurde die Stichprobe nach Personen mit
(n=165) und ohne (n=2248) Notfallerfahrungen unterschieden, um so eine genauere
Untersuchung des Einflusses von Notfallerfahrung zu ermdglichen.

4. Studienspezifisches Vorgehen und Ergebnisse

4.1  Studie 1 - Entwicklung des interkulturellen Fragebogens (2013)

Um die Beziehungen zwischen verschiedenen psychischen Reaktionen sowie
Verhaltensweisen Uber die verschiedenen Phasen und Arten eines Ereignisses hinweg im
internationalen Vergleich untersuchen zu kénnen, wurde der BeSeCu-S (Behaviour, Security,
Culture — Survior) Fragebogen in einem mehrstufigen Prozess entwickelt. Der BeSeCu-S
Fragebogen ist das Ergebnis einer Zusammenarbeit von Praktikern (wie z.B.
Feuerwehrpersonal) und Forschern, wie sie im Bereich der Katastrophenforschung gefordert
wurde (Fischer, 2008; Kasapoglu & Mehmet, 2004).

Hypothesen

1. Der BeSeCu-S Fragebogen lasst sich im multinationalen Gebrauch in seiner Glite belegen.

2. Der Fragebogen kann die Reaktionen auf eine Notfallsituation bzw. eine Katastrophe in
verschiedenen Phasen erheben und ist flir verschiedene Ereignisse geeignet.

3. Emotionale und kognitive Erfahrungen in der Realisierungsphase stehen in
Zusammenhang mit Stresssymptomen nach einem Ereignis.

4. Verhaltensbezogene Reaktionen stehen in Zusammenhang mit der Evakuierungszeit und
moglichen Verletzungen.

5. Notfallwissen vor dem Ereignis sowie Emotionen bzw. Kognitionen wéhrend des
Ereignisses stehen in Zusammenhang mit verhaltensbezogenen Reaktionen wahrend des
Ereignisses.

Datenanalyse und Stichprobe

Die Uberpriifung der Skalen in Bezug auf ihre Eignung fiir einen internationalen
Gebrauch erfolgte mit Hilfe von konfirmatorischer Faktorenanalysen, sowie Reliabilitats-
(d. h. Cronbach’s alpha) und Validitdtsanalysen. Daruber hinaus wurden sowohl
diskriminante als auch konvergente Validitdt mit Hilfe von Spearman Korrelationen
untersucht. Friedman Tests sowie post hoc Analysen mit Hilfe des Wilcoxon-Vorzeichen-
Rang-Tests dienten zur Untersuchung von Variablen mit Messwiederholung. Zur weiteren
Uberpriifung der Hypothesen wurden Mann-Whitney-U-Tests, Kruskal-Wallis-Tests sowie
X2-Tests durchgefiihrt. Insgesamt wurden alle 1112 Notfallbetroffenen in diese Untersuchung
eingeschlossen.
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Ergebnisse

Die Ergebnisse zeigten eine signifikante Variation von Disstress, der wahrgenommenen
Bedrohung sowie der wahrgenommenen Kontrolle Uber die verschiedenen Phasen eines
Ereignisses hinweg. Dieses Ergebnis unterstiitzt die Annahme, dass sich die Reaktionen von
Betroffenen im Verlauf eines Ereignisses &ndern und der BeSeCu-S geeignet ist, diese
Verénderungen zu erfassen. Die fit-Indizes der konfirmatorischen Faktorenanalyse ergaben
eine sehr gute Passung der Disstressskala und eine gute Passung in Bezug auf die Skala zur
Erfassung von Notfallwissen. Sowohl die Ergebnisse zur diskriminanten und konvergenten
Validitét als auch Reliabilitdtsanalysen in den jeweiligen landerspezifischen Substichproben
bestatigten die gute Passung der Skalen. Die Analysen Uber die einzelnen Lander sowie die
unterschiedlichen Notfélle hinweg unterstitzen die Hypothesen 1 und 2, in welchen der
multinationale Gebrauch, sowie die Erfassung von Reaktionen in verschiedenen
Notfallsituationen und Katastrophen angenommen wurden. Die positiven Zusammenhéange
von emotionalem Disstress und der wahrgenommenen Bedrohung mit posttraumatischen
Stresssymptomen stiitzen Hypothese 3. Signifikante Zusammenhédnge zwischen initialem
Verhalten und der Zeit bis zum Beginn der Evakuierung, Verletzungen, vorheriges
Notfallwissen sowie emotionale und kognitive Reaktionen wahrend des Ereignisses
unterstiitzen die Hypothesen 4 und 5. Daruiber hinaus konnten weitere Beziehungen zwischen
emotionalen und kognitiven Faktoren wéhrend des Ereignisses mit der Responsezeit (d.h. die
Zeit bis mit zum aktiven Verlassen des Ortes) gefunden werden.

4.2  Studie 2 - Risikowahrnehmung, Erfahrung und objektives Risiko (2014)

Das Ziel dieser Studie war die Untersuchung des Einflusses von vorheriger
Notfallerfahrung und objektiven Ereignisdaten auf die notfallrelevante Risikowahrnehmung.
Dariiber hinaus sollte untersucht werden, ob in der Vergangenheit identifizierte nationale
Unterschiede in der Risikowahrnehmung mit Hilfe der objektiven Ereignisdaten erklart
werden konnen.

Hypothesen

1. Die Erfahrung mit einem spezifischen Ereignis wird auch die Risikowahrnehmung fur
dieses spezifische Ereignis erhéhen.

2. Die Erfahrung mit einem spezifischen Ereignis wird auch die Risikowahrnehmung fir
andere Ereignisse beeinflussen (Ubertragungseffekt).

3. Das objektive Risiko flr ein Ereignis hat einen Einfluss auf die Risikowahrnehmung fur
dieses Ereignis.

4. Die Risikowahrnehmung wird sich zwischen den verschiedenen Landern unterscheiden.

Datenanalyse und Stichprobe

Die Uberpriifung der Hypothesen erfolgte mit Hilfe von Multilevel Analysen mit der
jeweiligen Risikowahrnehmung als unabh&ngiger Variable. Darliber hinaus wurde das Land,
in dem die Personen leben (d.h. Aufenthaltsland) als Level-variable der Kontextebene
eingefugt und im Anschluss die zu untersuchenden Pradiktoren inkludiert. Das objektive
Risiko wurde mit Hilfe von ereignis- und landerspezifischen Haufigkeitsstatistiken in Bezug
auf die jeweilige Bevolkerungszahl des Landes berechnet. Grundlage flr diese Untersuchung
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waren insgesamt 1045 Notfallbetroffene. Personen aus dem Vereinigten Kénigreich mussten
auf Grund einer zu geringen Gruppengrof3e von der Analyse ausgeschlossen werden.

Ergebnisse

Der positive Zusammenhang zwischen der Erfahrung mit einem spezifischen Ereignis und
der zukinftigen Risikowahrnehmung fur dieses spezifische Ereignis konnte fur alle
untersuchten Ereignisse gefunden werden (d.h. Brénde, Hochwasser, Erdbeben und
Terrorismus). Es wurden ebenso geringe Ubertragungseffekte gefunden, so erhéhte sich die
Risikowahrnehmung flr einen Terroranschlag ebenfalls durch die Erfahrung eines Brandes in
einem oOffentlichen Geb&ude. Daruber hinaus erhohte die Erfahrung eines oOffentlichen
Brandes und auch eines Terroranschlages die Risikowahrnehmung fir einen Verkehrsunfall.
Dariiber hinaus konnte auch ein positiver Zusammenhang zwischen Notfallwissen und der
Risikowahrnehmung fur alle untersuchten Ereignisse gefunden werden (d.h. Brénde,
Hochwasser, Erdbeben, Terrorismus und Verkehrsunfélle). Die Ergebnisse sprechen also
sowohl flr Hypothese 1 als auch fir Hypothese 2. Im Einklang mit Hypothese 3 konnte ein
signifikanter Einfluss von landerspezifischen objektiven Ereignisdaten auf die jeweilige
Risikowahrnehmung fur die Ereignisse Erdbeben und Terroranschlage gefunden werden.
Zudem zeigte sich ein signifikanter Einfluss des Aufenthaltslandes in Bezug auf die
Risikowahrnehmung fur jedes Ereignis. Diese Ergebnisse stiitzen Hypothese 4. Der Effekt des
Aufenthaltslandes wurde jedoch nach Inklusion der landerspezifischen objektiven Risikodaten
in das Modell deutlich abgeschwécht.

4.3  Studie 3 - Erfahrung und die Genauigkeit der Risikoeinschatzung (in press)

In der folgenden Studie wurde der Einfluss von Notfallerfahrung auf die
Risikowahrnehmung untersucht. Aus diesem Grund wurden Personen mit Notfallerfahrung
aus Deutschland (BeSeCu Gruppe) mit den beiden Gruppen der reprasentativen
Bevolkerungsstichprobe Deutschlands verglichen. Im Mittelpunkt dieser Untersuchung stand
der Einfluss von Erfahrung und dem Geschlecht auf die Differenz zwischen
Risikowahrnehmung und objektiven Ereignisdaten. Im Folgenden wird diese Differenz als
Genauigkeit der Risikoeinschdtzung bezeichnet.

Hypothesen

1. Personen mit vorheriger Notfallerfahrung berichten eine héhere Risikowahrnehmung als
Personen ohne diese Erfahrung.

2. Die Risikowahrnehmung unterscheidet sich von objektiven RisikomaBen. Die Risiken
beziiglich Terrorismus und Erdbeben werden iiberschitzt, wihrend das Risiko eines
Brandes und eines Verkehrsunfalls unterschitzt wird.

3. Sowohl Geschlecht als auch Notfallerfahrung konnte die Genauigkeit der
Risikoeinschitzung beeinflussen.

Datenanalyse und Stichprobe

Zur Uberprifung des Einflusses von Erfahrung auf Risikowahrnehmung wurde eine
Regressionsanalyse durchgefihrt. Eine Gruppenvariable ermdéglichte den Vergleich der
représentativen Stichprobe (mit und ohne Notfallerfahrung) mit den Notfallbetroffenen
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Personen aus der BeSeCu Stichprobe. Das objektive Risiko wurde mit Hilfe von
ereignisspezifischen  H&ufigkeitsstatistiken  berechnet.  Die  Differenzen  zwischen
Risikowahrnehmung und den objektiven Risikowerten wurden mit Hilfe eines Einstichproben
t-tests analysiert. Die Vergleiche der Differenzen zwischen den Gruppen wurden auf Grund
der unterschiedlichen Gruppengroen mit Hilfe des Kruskal-Wallis-Tests untersucht. In der
folgenden Untersuchung lag der Fokus auf in Deutschland lebenden Notfallbetroffenen
(n=201). Diese wurden mit den 2413 Befragten der reprasentativen Bevdlkerungsbefragung
verglichen.

Ergebnisse

Die Ergebnisse zeigten den in Hypothese 1 angenommenen Einfluss von Notfallerfahrung
auf die spezifische Risikowahrnehmung. Die jeweilige Gruppe mit Notfallerfahrung gab ein
héheres wahrgenommenes Risiko fur das erlebte Ereignis an als Personen ohne diese
Erfahrung. Der grofite Einfluss von Erfahrung konnte fur das Ereignis Hochwasser gefunden
werden. Zusatzliche Analysen zeigten, dass insbesondere die Zeit seit dem letzten
Hochwasser ein wichtiger Einflussfaktor fur die Risikowahrnehmung bzgl. Hochwasser ist.
Eine signifikante Uberschatzung des allgemeinen Risikos konnte fiir Hochwasser und
Terrorismus in allen Gruppen identifiziert werden. Das Risiko eines Hausbrandes und eines
Verkehrsunfalles wurde in der Gruppe ohne vorherige Notfallerfahrung unterschatzt.
Betroffene der BeSeCu Gruppe Uberschdtzten auch diese Ereignisse, wahrend
Notfallbetroffene der Représentativstichprobe nur das Hausbrandrisiko unterschétzten und
eine korrekte Schatzung bzgl. Verkehrsunfallen abgaben. Hypothese 2 konnte in der
Stichprobe ohne vorherige Notfallerfahrung bestatigt werden, wohingegen die Ergebnisse fiir
die Stichproben mit Notfallerfahrung nicht fur alle Ereignisse hypothesenkonform waren. In
Bezug auf Brande und Verkehrsunfille kam es hier eher zu Uberschitzungen bzw. zu
korrekten Einschatzungen des Risikos. Auch Hypothese 3 konnte bestatigt werden, da sowohl
das Geschlecht als auch der Faktor Erfahrung die Genauigkeit der Risikoschatzung
beeinflussen. So zeigten sich in Bezug auf das Hochwasserrisiko groRe Effekte von
Notfallerfahrung sowohl fir Manner als auch fiir Frauen. Die Genauigkeit der
Feuerrisikoeinschdtzung unterschied sich hingegen zwischen Ménnern und Frauen. Erfahrung
mit einem Feuer hatte lediglich fur Mé&nner einen Einfluss auf die Risikoschatzung.
Insbesondere in den Gruppen ohne vorherige Feuererfahrung zeigte sich, dass Manner dieses
Risiko eher unterschatzen, wéhrend Frauen es entweder korrekt einschdtzen oder aber
Uberschatzen.

4.4  Studie 4 - Erfahrung, Notfallwissen und Disstress (2013)

Das Ziel der folgenden Untersuchung war es, individuelle und notfallspezifische
Prédiktoren fir den spezifischen Disstress von Feuerbetroffenen zu untersuchen. Dartber
hinaus sollten insbesondere der Einfluss von wahrgenommenem Notfallwissen und die
Beziehungen der gefundenen Faktoren untereinander naher analysiert werden. In diesem
Zusammenhang liegt ein spezifischer Fokus auf der Untersuchung von Disstress, welcher
durch das Realisieren der Notsituation (ereignisinduzierter Disstress) hervorgerufen wird. Ein
sekundares Ziel ist die Untersuchung der Beziehungen dieser Faktoren nach ihren direkten
und indirekten Wirkungen.
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Hypothesen

1. Wahrgenommenes Notfallwissen und die wahrgenommene F&higkeit, mit der Situation
umzugehen reduzieren Disstress in der Realisierungsphase, wéhrend die wahrgenommene
Bedrohung, weibliches Geschlecht und das Erleben von Paniksymptomen mit erhdhtem
Disstress in dieser Phase einhergehen.

2. Zwischen Notfallwissen und der Fahigkeit, mit der Situation umzugehen, sowie zwischen
der wahrgenommenen Bedrohung, Paniksymptomen und dem durch das Feuer induzierten
Disstress werden positive Beziehungen angenommen.

3. Daruber hinaus wird angenommen, dass wahrgenommenes Notfallwissen sowie eine
hohere wahrgenommene Fahigkeit, mit der Situation umgehen zu konnen, mit einer
reduzierten wahrgenommenen Bedrohung wahrend der Situation einhergeht.

Datenanalyse und Stichprobe

Zur ldentifizierung der Pradiktoren von Disstress in der Realisierungsphase sowie
ereignisinduziertem  Disstress  wurden multiple  Regressionsanalysen  durchgefiihrt.
Ereignisinduzierter Disstress wurde durch die Differenz von Distress in der
Realisierungsphase und vor Beginn des Ereignisses gebildet. AnschlieRend erfolgte eine
Pfadanalyse, um zum einen die Beziehungen zwischen den Pradiktoren fir
ereignisinduzierten Disstress zu identifizieren und zum anderen sowohl direkte als auch
indirekte Wirkweisen darzustellen. Insgesamt konnten 574 Personen, welche einen Brand in
einem Wohnhaus erlebten, in die Untersuchung eingeschlossen werden (Betroffene aus dem
Vereinigten Konigreich mussten auf Grund einer zu geringen StichprobengréRRe
ausgeschlossen werden).

Ergebnisse

Emotionaler Disstress in der Realisierungsphase wurde unter anderem positiv durch
weibliches Geschlecht, geringere Bildung, wahrgenommene Bedrohung, wahrgenommenen
Zeitdruck sowie erlebte Paniksymptome beeinflusst. Ein negativer Zusammenhang wurde mit
den Faktoren Alter, Notfallwissen vor dem Ereignis und der wahrgenommenen Fahigkeit, mit
der Situation umgehen zu konnen, gefunden. Ereignisinduzierter Disstress steht in positivem
Zusammenhang mit der wahrgenommenen Bedrohung, erlebten Paniksymptomen sowie
wahrgenommenem Zeitdruck und ist durch geringste Bildung und wahrgenommenes
Notfallwissen vor dem Ereignis negativ beeinflusst. Die Ergebnisse fiir den Disstress in der
Realisierungsphase stiitzen Hypothese 1. Dartiber hinaus berichteten Personen aus
Deutschland insgesamt weniger Disstress. Die Ergebnisse der Pfadanalyse zeigten, dass der
wahrgenommene Zeitdruck positiv mit feuerinduziertem Disstress, erlebten Paniksymptomen
und wahrgenommener Bedrohung in Zusammenhang steht. Dartber hinaus wurden positive
Zusammenhdnge zwischen der wahrgenommenen Bedrohung und erlebten Paniksymptomen
sowie dem feuerinduzierten Disstress identifiziert. Auch die erlebten Paniksymptome stehen
in einer positiven Beziehung zum feuerinduzierten Disstress. Negative Zusammenhdange
wurden zwischen Notfallwissen und feuerinduziertem Disstress sowie zwischen
Notfallwissen und dem wahrgenommenen Zeitdruck gefunden. Notfallwissen hatte den
starksten Gesamteffekt (d. h. direkt und indirekt Gber die Reduzierung des wahrgenommenen
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5 Diskussion

Zeitdrucks) auf den feuerinduzierten Disstress. Die Hypothesen 2 und 3 konnten, mit
Ausnahme der Beziehungen zwischen Notfallwissen und der wahrgenommenen Bedrohung
sowie den angenommenen Beziehungen der wahrgenommenen Fahigkeit, mit der Situation
umgehen zu kdnnen, bestatigt werden.

5. Diskussion

In den hier beschriebenen Studien wurden sowohl emotionale, kognitive als auch
Verhaltensreaktionen von Personen untersucht, die einen Notfall bzw. eine Katastrophe erlebt
haben. Die untersuchten Zusammenhange wurden nicht in Bezug auf die Notfallerfahrung mit
einem einzelnen spezifischen Ereignis untersucht, sondern in die beschriebenen
Untersuchungen gingen Personen ein, die eine Vielzahl verschiedener Ereignisse erlebt
hatten. In der Vergangenheit waren derartige Vergleiche, insbesondere zwischen Nationen
kaum moglich, da zum einen nur Einzelereignisse (z. B. ein ganz spezifischer Brand)
untersucht wurden und zum anderen unterschiedliche Erhebungsinstrumente verwendet
wurden. Die Ergebnisse der 1. Studie bildeten die Grundlage fur die weiteren
Untersuchungen. So konnte gezeigt werden, dass sowohl die Skala zur Erfassung des
Disstresses als auch die Skala zur Erfassung von Notfallwissen gute bis sehr gute
psychometrische Eigenschaften in den verschiedenen L&ndern aufwiesen. Die gute
Performance der Disstressskala im internationalen Vergleich konnte auch in einer Differential
Item Functioning (DIF) Analyse bestatigt werden (Feuerherd, 2012). Das
Befragungsinstrument integriert Faktoren, die bereits vor dem Eintreten eines Ereignisses
vorhanden waren (Prdvention und Vorbereitung), sowie Reaktionen waéhrend eines
Ereignisses (Reaktion; Realisierung und Evakuierung) und die Folgen bzw. Konsequenzen
(Bewaltigung und Wiederaufbau) eines Ereignisses. Es ist von besonderer Bedeutung, dass
sich Befragungen auch auf diese Phasen beziehen, da bei einer fehlenden Spezifizierung
unklar ist, worauf sich die Angaben von Betroffenen beziehen oder, ob gar ein gemitteltes
Urteil abgegeben wird. Insbesondere emotionaler Disstress in der Realisierungsphase des
Ereignisses stand im Zusammenhang mit Reaktionen nach einem Ereignis und sowohl
kognitiven als auch verhaltensbezogenen Reaktionen wéhrend des Ereignisses. Die positiven
Zusammenhange von emotionalem Disstress und der wahrgenommenen Bedrohung mit
posttraumatischen Stresssymptomen bestétigen die Ergebnisse einer Metaanalyse zu den
Prédiktoren von PTBS (Ozer et al., 2003). Auch die signifikanten Zusammenhénge zwischen
initialem Verhalten und der Zeit bis zum Beginn der Evakuierung, Verletzungen, vorherigem
Notfallwissen sowie emotionalen und kognitiven Reaktionen wahrend des Ereignisses sind im
Einklang mit zuvor gefundenen Wechselwirkungen (Glenshaw, Vernick, Frattaroli, Brown, &
Mallonee, 2008; Zhao et al., 2009). Die Ergebnisse deuten darauf hin, dass das Erleben und
Verhalten in einer Notfallsituation bzw. einer Katastrophe durch eine Vielzahl verschiedenster
Faktoren gekennzeichnet ist. Es konnte bestatigt werden, dass Reaktionen in einer Phase auch
Auswirkungen auf das Erleben und Verhalten in anderen Phasen haben (Baird, 2010), und
insbesondere der emotionale Disstress wéhrend eines Ereignisses mit einer Vielzahl dieser
Faktoren in Zusammenhang steht.

15



5 Diskussion

5.1 Risikowahrnehmung und Notfallerfahrung

Mit den Studien 2 und 3 wurden insbesondere die Einflussfaktoren auf die
wahrgenommene Wahrscheinlichkeit von potentiell gefahrlichen Ereignissen untersucht. Die
2. Studie konnte den Einfluss von direkter Erfahrung auf die Risikowahrnehmung fiir dasselbe
Ereignis zeigen. Zusatzlich konnten fur die Risikowahrnehmung beziglich Terrorismus,
Hochwasser und Verkehrsunfallen auch Ubertragungseffekte durch die Erfahrung mit anderen
Ereignissen identifiziert werden. Dariber hinaus zeigte sich eine erhebliche Reduzierung der
Varianz zwischen den Landern fur die Risikowahrnehmung beziiglich Erdbeben und auch
Terrorismus, wenn die objektiven landerspezifischen Risikodaten einbezogen wurden.
Bezuglich Branden, Verkehrsunféallen und Hochwasser gab es nur geringe Unterschiede in der
Risikowahrnehmung zwischen den untersuchten Landern, obwohl sich die landerspezifischen
objektiven Risikomalie fir diese Ereignisse teilweise deutlich unterschieden. Das objektive
Risikomall hatte bei diesen Ereignissen keinen signifikanten Einfluss auf die
Risikowahrnehmung fiir das Ereignis. In Studie 3 wurde der Fokus auf den Einfluss von
Geschlecht und Notfallerfahrung auf die Genauigkeit der jeweiligen Risikoeinschétzung
gelegt. Auch in dieser Untersuchung konnte ein positiver Zusammenhang zwischen
Notfallerfahrung und der spezifischen Risikowahrnehmung fir das Ereignis gefunden werden.
Dariiber hinaus zeigte sich, dass der Einfluss von Erfahrung auf die Genauigkeit der
Risikoschéatzung nicht fur jedes Ereignis gleich ist. So war der Effekt von Erfahrung fur das
Ereignis Hochwasser grof3, wéhrend Feuererfahrung nur kleine und auf die mannliche
Stichprobe beschrénkte Effekte auf die Genauigkeit der Risikoeinschéatzung hatte.

Direkte Effekte

Der positive Zusammenhang von Notfallerfahrungen und dem wahrgenommenen Risiko
konnte in den Studien 2 und 3 bestitigt werden. Der positive Zusammenhang von
Notfallerfahrung und Risikowahrnehmung kann speziell durch das Nutzen von Heuristiken
erklart werden. Hier ist die Verfligbarkeitsheuristik (Tversky & Kahneman, 1973) zu nennen,
welche besagt, dass Personen bei der Beurteilung von Ereignissen bzw. deren
Wahrscheinlichen, die Leichtigkeit, mit welcher diese Ereignisse erinnert werden kénnen, in
das abgegebene Urteil einbeziehen. Kann ein solches Ereignis leicht bzw. schnell in
Erinnerung gerufen werden (d. h. es ist kognitiv verfiigbar), so wird seine zukinftige
Eintrittswahrscheinlichkeit hoéher geschatzt (Tversky & Kahneman, 1973). Die direkte
Erfahrung mit einem Ereignis wird als ein wichtiger Faktor beschrieben, der insbesondere
diese Einpragsamkeit und Vorstellbarkeit des Ereignisses erhéht und so auch zu einer héheren
Risikowahrnehmung beziiglich des Ereignisses fuhren kann (Kasperson et al., 1988).

Der Einfluss von vorheriger Erfahrung auf die Risikowahrnehmung war fiir die Ereignisse
Hochwasser und Erdbeben besonders gro3. Als mogliche Erklarung kann das Konzept der
sozialen Risikoverstarkung herangezogen werden (Kasperson et al., 1988). Hier wird neben
der direkten Erfahrung mit einem Ereignis auch die indirekte Erfahrung von Ereignissen,
vermittelt durch die mediale Berichterstattung, als bedeutsam angesehen. Die mediale
Berichterstattung ist h&aufig disproportional zu den tatsachlichen Haufigkeiten von
Ereignissen. Seltene bzw. dramatische Ereignisse wie z. B. terroristische Anschlédge oder
Erdbeben werden sehr viel hdufiger gezeigt und kodnnten so auch nach einer direkten
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Erfanhrung mit dem Ereignis tber langere Zeit préasenter bleiben (Kasperson et al., 1988).
Diesbezuglich kann auch argumentiert werden, dass die objektiven Risiken fir die in den
Medien vernachl&ssigten Ereignisse eventuell sehr viel schwieriger zu schétzen sind, da es
weniger Informationen zu diesen Ereignissen gibt.

Daruber hinaus geht man im Konzept der sozialen Risikoverstarkung (Kasperson et al.,
1988) davon aus, dass eine Interaktion von Risikoereignisse und sozialen Prozesse zu einer
Verénderung des wahrgenommenen Risikos fuhren kann. So kdénnen insbesondere Ereignisse
wie Hochwasser und Erdbeben dazu fuhren, dass von einem einzelnen Ereignis viele
Menschen gleichzeitig betroffen sind und somit indirekte Erfahrungen Uber bekannte
Personen zu einer weiteren Erhéhung der Risikowahrnehmung flhren kdnnen. Zusatzlich
konnten die Auswirkungen dieser Ereignisse in Form von z. B. Geb&udesch&den noch immer
sichtbar sein und so die Prasenz des Ereignisses wiederum erhohen.

Neben den bereits diskutierten Erklarungen fir die Effekte von Notfallerfahrung auf die
Risikowahrnehmung, zeigen die Ergebnisse der Studie 3, dass auch das Geschlecht ein
wichtiger Faktor ist. In Bezug auf InformationsmalRnahmen und Risikokommunikation ist
dieses Ergebnis von besonderer Bedeutung, sodass sich fiir Manner und Frauen
unterschiedliche Zielvorgaben ergeben koénnten. Da Manner, insbesondere ohne vorherige
Notfallerfahrung, eher zur Unterschatzung des eigenen Risikos neigen, ware in diesem Fall
eine Erhdhung des wahrgenommenen Risikos notig, um die Genauigkeit der Risikoschatzung
zu steigern. Bei Frauen zeigte sich hingegen, dass diese das eigene Risiko seltener
unterschatzen und es eher uberschatzen. Fir eine Erhohung der Genauigkeit der
Risikoschatzung ware also in Bezug auf bestimmte Ereignisse eine Reduzierung des
wahrgenommenen Risikos notig. Allgemeine InformationsmalRnahmen zur Erhoéhung der
Risikowahrnehmung konnten bei Frauen zu einer weiteren Uberschitzung des Risikos fiithren
und somit moglicherweise einen gegenteiligen bzw. nicht gewinschten Effekt haben.

Ubertragungseffekte

Neben den direkten Effekten von Notfallerfahrung auf die Risikowahrnehmung konnten
auch Ubertragungseffekte identifiziert werden. Die Erfahrung eines Brandes in einem
offentlichen Gebdude erhohte auch die Risikowahrnehmung fir einen Terroranschlag.
Dartiber hinaus erhohte die Erfahrung eines Terroranschlages sowie die Erfahrung eines
Brandes in einem Offentlichen Gebdude auch die Risikowahrnehmung fiur zukinftige
Verkehrsunfalle. Es besteht die Mdglichkeit, dass die Effekte auf die Risikowahrnehmung fir
Verkehrsunfalle durch die Hinzunahme der spezifischen Erfahrung mit diesem Ereignis nicht
aufgetreten waren, doch diese Ergebnisse lassen vermuten, dass es etwas gibt, was diese
Ereignisse gemeinsam haben. Ein gemeinsamer Faktor, welcher die genannten Effekte
erklaren konnte, ist der Kontext. Sowohl terroristische Anschlége, Brénde in 6ffentlichen
Gebduden als auch Verkehrsunfalle werden zumeist in einem offentlichen Setting bzw. im
offentlichen Raum erlebt. Wenn also eine Person bereits ein Ereignis in einem 6ffentlichen
Setting erlebt hat, in dem die Umgebung eventuell nicht so vertraut war, so fallt es diesen
Personen moglicherweise auch leichter sich vorzustellen, ein anderes Ereignis in einem
ahnlichen Kontext zu erleben. Die Erfahrung mit einem Ereignis kann also moglicherweise
nicht nur die Vorstellbarkeit des gleichen Ereignisses erhdhen und somit auch die
Risikowahrnehmung fiir dieses Ereignis (Kasperson et al., 1988), sondern, bei &hnlichem
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Kontext, auch die Leichtigkeit des Abrufs fur ahnliche Ereignisse (Tversky & Kahneman,
1973). Auch die negativen Zusammenhadnge von Hausbrand- und Erdbebenerfahrung mit der
Risikowahrnehmung fiir Hochwasser konnte durch einen gemeinsamen Kontext erklart
werden. Der gemeinsame Kontext kénnte im Falle dieser Ereignisse als eher privat bzw.
nicht-Offentlich interpretiert werden. Es ist moglich, dass das Erleben eines Hausbrandes bzw.
eines Erdbebens im privaten Haushalt zu bestimmten Sicherheitsmanahmen fiihrte, welche
ebenso in Bezug auf Hochwasser wirksam sein koénnten (z.B. sichere Ausstattung,
Baumalinahmen, Notfallplane) und somit das wahrgenommene Risiko fir dieses Ereignis
reduzieren.

5.2  Disstress und Notfallerfahrung

In Studie 4 konnte kein direkter Einfluss von vorheriger Notfallerfahrung auf den
emotionalen Disstress wéhrend eines Brandes gefunden werden. Unter Berucksichtigung der
Ergebnisse der Studien 2 und 3 kénnte auch dieses Ergebnis flr einen spezifischen Einfluss
von Erfahrung sprechen. Die starksten Effekte wurden in Bezug auf Hochwasser- und
Erdbebenerfahrung identifiziert. In Studie 4 wurde jedoch ausschliellich der Disstress von
Brandbetroffenen untersucht. Davon ausgehend, dass die Effekte von Hochwassererfahrung
auch in Bezug auf Disstress starker sind als der Effekt von Hausbranderfahrung, ist es
maoglich, dass bei einer Untersuchung von Hochwasserbetroffenen ein Effekt von Erfahrung
auf Disstress zu finden ist. Dartiber hinaus wurde Notfallerfahrung in dieser Untersuchung als
die Summe vorheriger Erfahrungen mit den genannten Ereignissen inkludiert. Da es hier um
die Erfahrung vor dem eigentlichen, im Fragebogen beschriebenen, Ereignis ging, war die
Anzahl der Personen mit einer solchen Vorerfahrung auch sehr viel geringer und ein
maoglicher Effekt sehr viel schwerer zu identifizieren.

5.3  Notfallwissen, Disstress und Risikowahrnehmung

Wahrgenommenes Notfallwissen wurde in diesen Untersuchungen durch sechs Items
abgebildet, die sich auf vorherige Ubungen bzw. eigene Auseinandersetzung mit dem
maoglichen Eintritt eines Ereignisses beziehen. In Bezug auf Risikowahrnehmung konnte in
Studie 2 ein positiver Zusammenhang von dieser Art des Wissens fur alle untersuchten
Ereignisse gefunden werden, wahrend in Studie 4 ein negativer Zusammenhang zwischen
Notfallwissen und der Auspragung von Disstress wahrend eines Brandes identifiziert wurde.
Die Operationalisierung von Notfallwissen ist eine subjektive Einschdtzung des eigenen
Wissens und somit keine objektive Angabe des Wissensstandes, welche z. B. durch einen
Wissenstest gebildet werden kénnte. Das untersuchte Notfallwissen in diesen Studien kann
also in Bezug auf den Begriff Risikowahrnehmung auch als das wahrgenommene
Notfallwissen bezeichnet werden. Die spezifische Untersuchung der 4. Studie zeigte, dass es
einen negativen Zusammenhang zwischen vorherigem wahrgenommen Notfallwissen und
dem erlebten emotionalen Disstress in der Realisierungsphase eines Brandes gibt. Die
Untersuchung verdeutlicht, dass insbesondere der Anstieg des emotionalen Disstresses nicht
vorrangig durch soziodemographische Faktoren beeinflusst ist, wie in vergangenen Studien
beschrieben (Lawyer et al., 2006), sondern sowohl von notfallrelevanten Faktoren vor einem
Ereignis abhangt als auch mit weiteren kognitiven Reaktionen wahrend des Ereignisses in
Zusammenhang steht. Insbesondere der negative Zusammenhang zwischen dem
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wahrgenommenen Notfallwissen und dem Anstieg des emotionalen Disstresses bei einem
Brand kann fur den Bereich der Pravention von groRRer Bedeutung sein, da diese Ereignisse
meist durch Unvorhersehbarkeit sowie pl6tzlichen Eintritt gekennzeichnet sind, und Vorsorge
und Vorbereitung somit besonders bedeutsam sind. VVergangene Untersuchungen zeigten, dass
Notfalltraining das Verhalten verbessern kann (Hwang, Duchossois, Garcia-Espana, &
Durbin, 2006; Zhao et al., 2009), ohne gleichzeitig einen Effekt auf das Wissen zu haben
(Hwang et al., 2006; Proulx & Reid, 2006). Bei der Evaluation solcher Trainings erfolgte hier
zumeist eine Bewertung des objektiven Wissensstandes, wéhrend das wahrgenommene
Wissen nicht erhoben wurde. Es steht aulRer Frage, dass die objektive Einschdtzung des
Wissens im Bereich Notfallvorsorge ein wichtiger Faktor ist, welcher keinesfalls durch die
hier gefundenen Ergebnisse in Frage gestellt werden soll. Darlber hinaus scheint es jedoch
sinnvoll, auch die wahrgenommene Einschatzung des Notfallwissens zu beachten, da diese
den induzierten Disstress reduzieren kann.

54 Limitationen

Die in den Studien erhobenen Daten basieren auf retrospektiven Selbstberichten in Form
von Fragebbgen. Erinnerungsverzerrungen koénnen aus diesem Grund nicht vollstandig
ausgeschlossen werden. Vergangene Studien konnten allerdings zeigen, dass Erinnerungen,
insbesondere in Bezug auf Katastrophen und Notfallsituationen (Stallings, 2007, p. 66), sowie
emotionale Ereignisse (Burke, Heuer, & Reisberg, 1992; Ritchey, Dolcos, & Cabeza, 2008)
sehr bestandig sind. In einer Studie zu den Erfahrungen beztglich Hurrikan Hugo (Norris &
Kaniasty, 1992) zeigte sich, dass die Selbstberichte der Betroffenen insbesondere bezuglich
erlittener Verluste und Vorbereitung, im Vergleich zu einer Befragung 10 Monate friiher, sehr
stabil waren. Auch experimentelle Untersuchungen haben eine hohe Korrelationen von
momentanen und retrospektiven Emotionseinschatzungen gefunden (Barrett, 1997).
Insbesondere direkt erlebte Ereignisse, im Gegensatz zum Erleben eines Ereignisses als
Zeuge, werden mit hoher Konsistenz berichtet (Krinsley, Gallagher, Weathers, Kutter, &
Kaloupek, 2003). Auch wenn diese Ergebnisse eine Konsistenz der berichteten Erlebnisse
nach Katastrophen und Notfallsituationen nahelegen, sind Langzeitstudien, welche auch einen
langeren Zeitraum von mehreren Jahren einschlieBen, nétig, um die Stabilitat der Berichte
weiter zu erforschen. Im Mittel ereigneten sich die hier einbezogenen Ereignisse innerhalb der
letzten drei Jahre und die Brandereignisse der Studie 2 vor circa zwei Jahren. Im Vergleich zu
vergangenen Untersuchungen von Erlebnissen wahrend eines Ereignisses (Brunet et al., 2001)
kann die Zeit zwischen Ereignis und Befragung als eher kurz bezeichnet werden.

Insgesamt  kann in den landerspezifischen Substichproben nicht von einer
Représentativitat ausgegangen werden. Die Generalisierbarkeit der gefundenen Ergebnisse ist
aus diesem Grund unbekannt. In Studie 2 zeigten sich signifikante Unterschiede (jedoch nur
kleine Unterschiedseffekte) bezuglich Alter, Familienstand, Bildung, Einkommen, deutsche
Staatsangehorigkeit und Religion zwischen der reprasentativen Stichprobe Deutschlands und
der Betroffenenstichprobe aus Deutschland. Die Betroffenenstichprobe Deutschlands war
insgesamt jlinger, haufiger Single, hdher gebildet, gab ein héheres Einkommen an und ordnete
sich haufiger keiner spezifischen Religion zu.

Da die Studienteilnahme freiwillig war, kann auch ein Selektionsbias nicht ausgeschlossen
werden. Insbesondere Personen mit traumatischen Erfahrungen bzw. Personen, die nahe
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Angehdrige bei dem Ereignis verloren haben, kénnten eine Studienteilnahme verweigert
haben, um so Erinnerungen an das Ereignis zu vermeiden. Es ist also mdglich, dass
insbesondere der Disstress wéhrend und auch der Einfluss der Folgen eines Ereignisses
unterschatzt wird. Auch in Bezug auf die Risikowahrnehmung kann ein mdglicher
Selektionsbias bedeutsam sein. Es ist mdglich, dass insbesondere Personen mit einer hohen
Risikowahrnehmung beziglich zukinftiger Ereignisse an der Studie teilnahmen. Personen,
die ein solches Ereignis in der Zukunft fir wahrscheinlicher halten, kénnten den Nutzen bzw.
die Relevanz der Untersuchung als hoher bewertet haben als Personen, die ein vergleichbares
Ereignis fiir sehr unwahrscheinlich halten. Eine hohe Relevanz der Untersuchung ist ein
wichtiges Kriterium, das die Wahrscheinlichkeit einer Teilnahme erhoht (Frohlich, 2002). Fur
einen Einfluss dieser Erklarung sprechen auch die gefundenen hohen Werte in der
Risikowahrnehmung in der Betroffenenstichprobe aus Deutschland.

6. Fazit und Ausblick

Zusammenfassend konnten die Untersuchungen zeigen, dass die Effekte wvon
Notfallerfahrung auf die Risikowahrnehmung nicht fur alle Ereignisse gleich bzw. gleich
stark sind. Dariiber hinaus konnten sowohl Ubertragungseffekte von Notfallerfahrung als auch
spezifische Effekte auf die Risikowahrnehmung von Mannern und Frauen identifiziert
werden. Um die Effektivitdt von Risikokommunikation zu steigern, koénnte diese fur
spezifische Subgruppen angepasst werden. Zukinftige Studien sollten hier auch die
maoglichen Einflisse weiterer Faktoren wie z.B. der altersspezifischen Risikodaten
einbeziehen. Dariiber hinaus konnten die identifizierten Ubertragungseffekte darauf
hindeuten, dass der Kontext von Ereignissen eine wichtige Rolle spielt. Eine Einflihrung von
Préventionsmalinahmen und die gleichzeitige Thematisierung der Relevanz fir Ereignisse mit
vergleichbarem Kontext konnten effektiv sein und so moglicherweise die Bereitschaft
erhdhen. Da sich die Ergebnisse auf querschnittliche Daten beziehen, wéren insbesondere flr
die Effekte von Notfallerfahrung Langsschnittuntersuchungen wiinschenswert, welche einen
Vergleich von Risikowahrnehmung vor und nach der Erfahrung mit einem Ereignis
ermdglichen. Auch im Hinblick auf die Effekte von wahrgenommenem Notfallwissen wéren
experimentelle Studien wertvoll, welche den Einfluss von Wissen prospektiv untersuchen.
Insgesamt zeigten auch die hier berichteten Studien zur Risikowahrnehmung, dass nur ein
geringer Teil der Varianz aufgeklart werden konnte. Dies ist ein hdufig gefundenes Ergebnis
(Kellens, Terpstra, & De Maeyer, 2013) und zeigt, dass Risikowahrnehmung ein Konstrukt
ist, das von einer Vielzahl verschiedener Faktoren abhadngig ist. Daruber hinaus kdnnten
zukinftige Untersuchungen einen Vergleich von wahrgenommenem und objektivem Wissen
anstreben, um so mdogliche Diskrepanzen zwischen diesen zu identifizieren. Es zeigte sich,
dass das wahrgenommene Wissen ein wichtiger Faktor sein kann, um den Disstress in einer
Notsituation zu reduzieren.
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Little intercultural research with standardised instruments has been conducted
regarding survivors’ responses (i.e. their emotions, cognitions and activities) to
emergency situations. Based on results from focus groups, with survivors and
experts, as well as a pre-test, a standardised psychological instrument was
developed: the BeSeCu-S (Behaviour, Security, and Culture — Survivor). The
BeSeCu-S is a questionnaire for people who have experienced an emergency sit-
uation where lives and property were threatened and evacuation from a structure
was a valid option. It is subdivided into four main stages of such an event:
Beginning, Realisation, Evacuation and Aftermath. A total of 1112 survivors
from eight different countries and five different emergency situations took part
in the field study. The results indicate that the questionnaire can enable research-
ers to analyse survivors’ responses in relation to pre-, peri- and post-event
factors (e.g. emergency knowledge, time to begin evacuating, injuries and post-
traumatic stress symptoms). Additionally, analyses across different nationalities,
event types and stages of an event appear possible.

Keywords: emergency; behaviour; survivors

Background

In recent years, the field of disaster research has received more attention. As with
man-made incidents like the bombings in Madrid in 2004 and London in 2005, the
impact of natural disasters has been very severe. Europe has faced incidents like
the floods of 2002 and 2010 in the Czech Republic, Germany and Poland, as well as
the earthquakes in Italy in 2009 and Turkey in 1999 and 2010. In 2010, natural
disasters caused more than 297,000 deaths worldwide, and another 217,000,000 peo-
ple were affected (Guha-sapir et al. 2011). However, other, small-scale emergency

*Corresponding author. Email: daniela.knuth@uni-greifswald.de

© 2013 Taylor & Francis



Downloaded by [University of Greifswald] at 02:55 09 December 2013

2 D. Knuth et al.

events, such as building fires, particularly fires in domestic buildings, have also
posed significant harm to people and property (Kobes and Groenewegen 2009).

Different instruments have been developed over the years in order to investigate
responses to a traumatic, fearsome event that threatens lives. The Peritraumatic Dis-
tress Inventory (PDI; Brunet et al. 2001) has 13 items and focuses on emotional
reactions as well as physiological stress reactions during the event. Dissociative
reactions during an event like feelings of unreality, being detached from oneself,
being confused or a change in sense of time can be assessed with the 10 items of
the Peritraumatic Dissociative Experiences Questionnaire (PDEQ; Marmar, Weiss,
and Metzler 1996). A meta-analysis (Ozer et al. 2003) revealed subjective psycho-
logical responses to an event like perceived life threat and peritraumatic emotions
as being important predictors of the later occurrence of post-traumatic stress disor-
der (PTSD). In order to investigate post-traumatic stress following traumatic events,
the Impact of Event Scale (IES) was developed (Horowitz, Wilner, and Alvarez
1979). The self-report instrument was revised by Weiss and Marmar (1997; the
IES-R) and comprises the three subscales intrusion, avoidance and hyperarousal.
Like the aforementioned peritraumatic measures, the IES-R assesses responses to
the event in general, rather than responses to any specific aspects or moments relat-
ing to the event. Another similarity is that its items focus mainly on emotional,
physiological and cognitive responses to the event, albeit ones occurring at a later
point in time.

In events like terrorist attacks, floods, earthquakes and building fires, there is
another type of peri-event response that is important: victims’ activities. What indi-
viduals do when faced with a threat and in the moments afterwards can directly
influence their chances of escaping danger and reaching a place of safety. Studies
of behavioural responses during a disaster or small-scale emergency that threatens
lives and property, and especially during a building evacuation, have usually been
investigated in a single type of event (Kasapoglu and Mehmet 2004; McConnell
et al. 2010; Proulx and Reid 2006; Zhao et al. 2009). Previous investigations have
often focused on initial activities like searching for more information or ignoring
threat cues and continuing with one’s current task (e.g. Samochine, Boyce, and
Shields 2005) as well as evacuation preparations such as collecting belongings (e.g.
McConnell et al. 2010). Activities undertaken during this ‘response phase’ (Galea
2009) can not only delay the start of an individual’s evacuation from a structure
(Zhao et al. 2009) but also affect their risk of incurring physical injury (Glenshaw
et al. 2008) and have been found to be influenced by factors like emotional distress
(Zhao et al. 2009), perceived cues to the threat (Zhao et al. 2009) and prior emer-
gency knowledge (Glenshaw et al. 2008; Zhao et al. 2009). Perceived control and
urgency may possibly even be involved (Glenshaw et al. 2008; Zhao et al. 2009).
However, such studies have highlighted a temporal factor, with victims’ responses
changing at different moments during the event (Glenshaw et al. 2008; McConnell
et al. 2010; Zhao et al. 2009).

It would seem then that in order to better understand the effects of peri-event
responses on well-being following a disaster or similarly threatening emergency situ-
ation, victims’ emotions (i.e. feelings and physiological states), cognitions plus their
activities would need to be investigated. Responses would also need to be investi-
gated with respect to the different stages of the event. Such knowledge could be of
use to professionals in various health and safety fields and help develop preventive
and protective interventions. However, investigations of relationships between a
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fuller range of peri-event responses and post-event outcomes are very rare, as are
investigations of relationships between the range of peri-event responses, and exist-
ing measures like the PDI and PDEQ would not be adequate for this task. One study
(Kaysen et al. 2005) that did look at peri-event emotions, cognitions and activities —
albeit for emergencies involving only a single victim (i.e. females who had been
robbed, sexually or physically assaulted) — not only found that certain activities and
emotions were associated with perceived threat, but also that peri-event responses
could differ according to the type of event experienced. Although Kaysen et al.
(2005) did not examine responses at specific moments during the events, they never-
theless noted a temporal factor (event duration) as being important. Such findings
support the notion that a more comprehensive examination of responses to threaten-
ing events 1s needed.

There is one further point to consider. The rise of globalisation and multicultural
nations, and the fact that future large-scale threatening events are likely to be multi-
national events (Lahad and Crimando 2010), prompt the question of whether culture
will impact psychological and behavioural responses during disasters and other
emergency situations. Most studies addressing this issue have been carried out in
the UK, the USA, Canada or Australia (Briere and Elliott 2000; Brown 2003;
Kobes et al. 2010; Lindell and Perry 2011); cultures that might be very similar.
However, some study results indicate that culture might have a possible influence
on the behavioural response to a threatening event (Fothergill, Maestas, and Dar-
lington 1999; Rodriguez, Quarantelli, and Dynes 2006) and thus requires proper
attention. Yet a comparison between cultures, different types of events and relation-
ships between peri-event responses is not possible, since no standardised instru-
ments have been used and research usually focuses on one particular event, and
therefore, one can only make assumptions regarding this specific incident (Briere
and Elliott 2000).

In order to investigate relationships between different peri-event responses and
post-event outcomes, across different stages of an event and different event types,
and also between different nationalities, the BeSeCu-S (Behaviour, Security, and
Culture — Survivor) questionnaire was developed. This was as part of the wider
EU-funded BeSeCu Project, with research conducted by partners in eight different
countries in Europe. The BeSeCu-S questionnaire was designed for survivors of
any event that threatened lives and property and meant evacuation of a structure
was a valid option. Topics and questions were presented chronologically (i.e. rele-
vant to pre-event, peri-event and post-event factors) and collect data on a variety of
variables related to the individual, to the event in question and to threatening events
in general. It allows not only investigations of acute trauma-related constructs like
emotional distress, panic attack symptoms, perceived threat and post-traumatic stress
but also enables an investigation between these constructs and activities undertaken
by individuals during the event. BeSeCu-S displays the result of cooperation
between practitioners and researchers, as demanded by different disaster researchers,
in order to compare experiences and include future needs (Fischer 2008; Kasapoglu
and Mehmet 2004).

The BeSeCu-S was tested with over a thousand survivors from Germany, UK,
Spain, Italy, Sweden, Poland, Czech Republic and Turkey. It was hypothesised that
analyses would reveal the following outcomes: (1) The BeSeCu-S would be suitable
for international use; (2) the BeSeCu-S would be suitable for capturing the
experiences of survivors across different event types and across different stages of
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an event; (3) survivors’ peri-event responses (at least some emotional and cognitive
responses) would be significantly associated with post-event stress; (4) peri-event
responses (at least some activities) would be significantly associated with time to
begin evacuating and injuries incurred; and (5) prior emergency knowledge as well
as emotional and cognitive peri-event responses would be significantly associated
with at least some peri-event activities.

Method
Questionnaire development

The questionnaire was developed in consecutive steps including qualitative and
quantitative data approaches. In addition to the interdisciplinary BeSeCu team of
researchers and end-users, national and international experts from different fields of
security research as well as emergency evacuation and national accident investiga-
tion boards supported the process of item generation. A literature review revealed
the main topics and preliminary structure for the focus groups and interviews with
survivors and first responders. These sessions were carried out with 132 participants
in all project-partner countries (i.e. Germany, UK, Spain, Italy, Sweden, Poland,
Czech Republic and Turkey), and the most frequently reported answers were used
in order to formulate a first set of items in relation to the aforementioned and newly
formulated categories (Freitag, Grimm, and Schmidt 2011; Grimm et al. in press).
A pretest with a convenience sample of 336 participants as well as 11 cognitive
debriefing task participants (see Collins 2003; Eremenco, Cella, and Arnold 2005)
was drawn in order to test feasibility, practicability and difficulty of items (Grimm,
Hulse, and Schmidt 2012). As a result of these steps, a final questionnaire draft was
developed in English; therefore, a translation into all corresponding languages of all
partner countries (i.e. German, Spanish, Italian, Swedish, Polish, Czech and Turk-
ish) was necessary using a forward—backward—forward translation technique (Hilton
and Skrutkowski 2002; Petersen et al. 2005). The questionnaires were identical with
respect to layout and design and available online and as a paper/pencil version.
Regarding recruitment, each project partner was responsible for recruiting a nation-
wide sample in their own country and therefore applying the appropriate recruit-
ment strategies (Knuth et al. 2013).

Participants

Participants were eligible for the study if they gave informed consent and met the
following inclusion criteria: (1) experienced one of the following events: domestic
fire, fire in a public building, flood, earthquake or terrorist attack; (2) at least
18 years of age; (3) knew that the emergency services attended the incident; and (4)
the incident was no longer than 11 years ago (i.e. occurred not earlier than 1999).
Criterion number three regarding the emergency services was not mandatory for
earthquake, terrorist attack and flood survivors since it can be assumed that the
emergency services are always involved in such events even though survivors might
not have been in direct contact with them. Criterion four was chosen in order to
include survivors of the Izmir earthquake of 1999. Furthermore, research regarding
memory biases has found that memories are less biased in children at the age of
seven and older (Bauer et al. 2007; Cordon et al. 2004; Pillemer 1998; Rubin
2000), and since participants had to be at least 18 years of age, this meant the
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Table 1. Sample characteristics (n=1112) with respect to participants’ nationality.

German U.K. Czech Polish Spanish Swedish Turkish Italian Other
N % N % N % N % N % N % N % N % N %
Incident 209 100 42 100 166 100 174 100 106 100 79 100 146 100 170 100 15 100
Fire in a home 134 64.1 17 405 8 53.0 109 626 40 377 72 91.1 74 507 43 253 8 533
Terrorist attack 0 0.0 12 28.6 0 0 0 0 29 274 0 0 5 34 1 06 3 20
Flood 43 206 3 7.1 63 38,0 45 259 1 09 0 0 0 0 17 10 0 0
Public building fire 31 148 10 238 15 9 20 1.5 36 34 7 89 30 205 21 124 4 267
Earthquake 1 05 0 0 0 0 0 0 0 0 0 0 37 253 88 518 0 0
Female gender 116 555 19 452 116 699 93 534 54 509 47 595 50 355 97 574 7 46.7
Migrant background 25 12.0 10 244 21 127 18 10.3 15 144 17 224 3 2.1 11 6.5 15 100
Relationship status
Single 42 202 9 214 30 181 39 225 19 179 26 333 34 238 48 284 4 267
Married 81 389 23 548 84 506 112 647 52 491 21 269 99 692 42 249 5 333
Relationship 70 337 7 167 19 1.4 10 58 24 226 22 282 0 0 75 444 1 6.7
Divorced 10 48 3 7.1 15 9 4 23 8 75 6 7.7 6 4.2 3 1.8 3 20
Widowed 5 24 0 0 18 10.8 8 4.6 3 28 3 3.8 4 2.8 1 06 2 133
Qualification
No or lowest 20 9.7 2 48 24 145 9 52 20 189 15 192 18 124 4 24 1 6.7
Intermediary 59 285 5 11.9 34 205 2 1.2 13 123 4 5.1 15 10.3 13 77 1 6.7
Higher secondary 64 309 10 23.8 68 41 99 572 25 236 31 397 55 379 68 405 6 40
University degree 64 309 25 595 40 241 63 364 48 453 28 359 57 393 83 494 7 46.7
Income <70% 68 338 5 119 78 473 54 327 14 143 17 218 45 328 97 622 3 20
70% = x < 150% 91 453 11 262 63 382 93 564 46 469 34 436 48 35 52 333 12 80
Income > 150% 42 209 26 619 24 145 18 109 38 388 27 346 44 321 7 45 0 0
Age M(SD) 40.84(15.57) 42.10(13.89) 44.28(17.15) 39.85(12.99) 45.07(12.68) 47.65(20.07) 37.69(11.49) 32.53(13.55) 35.67(9.53)

Note: The percentages of income are referenced to the country-specific annual net income in each participating country (GfK GeoMarketing 2008).
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sample only included participants who were at least seven years of age at the time
of the incident. A sample of 1130 survivors met the inclusion criteria. Table 1 pre-
sents the socio-demographic information of the participants (N=1112) that experi-
enced the incident in one of the partner countries. Participants who experienced an
event in other countries like the USA, Malaysia or Japan were excluded. The mean
age of the sample was 40.40 years (SD=15.27) with ages ranging from 18 years to
96 years. The mean time since the event was 3.21 years (SD=3.39).

Measurement

The final BeSeCu-S questionnaire combines the findings from the cross-cultural
focus groups and interviews, literature review, expert consultation and pretesting
(Knuth, Kehl, and Schmidt 2013). A 5-point Likert scale ranging from 1 to 5
(1=not at all, 2=a little bit, 3 =moderately, 4=quite a bit, 5=extremely) was
adopted from the IES-R (Weiss and Marmar, 1997) and used for all items of the
emergency knowledge, emotional distress and perceived threat scales mentioned
below, since translated versions already existed in the languages of participating
countries (Bergh Johannesson et al. 2006; Corapcioglu et al. 2006; Gargurevich
et al. 2009; Juczynski and Oginska-Bulik 2009; Maercker and Schiitzwohl 1998;
Pielmaier and Maercker 2011; Preiss et al. 2004). The mean scores of these scales
were calculated and used in analyses if at least 75% of the scale items were
answered.

Select parts of the final BeSeCu-S are discussed here. The first part concerns
pre-event variables of interest to this paper and the second peri- and post-event vari-
ables.

Part I — Background information

This section consisted of socio-demographic items (see Table 1). Migrant back-
ground was assessed with questions about the participant’s country of birth, the par-
ticipant’s parents’ country of birth, as well as the participant’s citizenship (Schenk
et al. 20006).

Additionally, participants’ emergency knowledge prior to the event in question
was addressed here with the Emergency Knowledge Scale (EKS). Participants were
asked the following question: Before the incident occurred, what knowledge did
you have that would be of use in an emergency? Seven different statements were
used to assess emergency knowledge: I had professional knowledge, gained from
working for the emergency services, 1 had first aid knowledge, gained from a first
aid course; I had fire safety knowledge, gained from being a warden/fire safety offi-
cer; I had taken part in fire drills at school; I had taken part in fire drills at work;
I had read safety notices/evacuation plans in public places, such as in hotel rooms,
train carriages, etc. and I had thought about what would happen if an emergency
occurred in such a location and had prepared my own evacuation plan.

Part Il — The specific incident

Questions concerning the event were subdivided into four different stages: 1. Begin-
ning, 2. Realisation, 3. Evacuation and 4. Aftermath.
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(1) Beginning. The first stage related to the moment just prior to participants per-
ceiving cues to the threat. Emotional distress was assessed as a proposed baseline
level with respect to this stage using the Emotional Distress Scale (EDS). Partici-
pants were asked: Before the incident occurred, what were your feelings? and rated
their emotional distress with respect to the following items: I was nervous, I was
scared, I was upset, I felt stress and I was calm (reverse coded).

(2) Realisation. The second stage related to the time from when participants per-
ceived cues to the threat and realised something was happening. Emotional distress
was evaluated again using the EDS with respect to this stage now. It was also of
interest to look at participants’ responses with more emphasis on their physiological
state. Thus, participants were asked whether they experienced the 13 symptoms (i.e.
fast heartbeat, sweating, trembling/shaking, shortness of breath, feeling of choking,
chest pain or discomfort, nausea or abdominal distress, feeling dizzy, feelings of
unreality or being detached from oneself, fear of losing control or going crazy, fear
of dying, numbness or tingling sensations, chills or hot flushes) from the DSM IV
(American Psychiatric Association 2000) criteria for a panic attack. It was thought
that such symptoms would be most evident at this stage of the event and so partici-
pants were only asked about this here. The sum of experienced symptoms was used
as a score.

The subjective evaluation of threat was assessed with the Perceived Threat Scale
(PTS). Participants were asked the following two questions that were combined for
the PTS: When you realised you were in an emergency situation, did you think your
own life was in danger? and When you realised you were in an emergency situa-
tion, did you think the lives of your family/friends were in danger?

Perceived control was assessed with the following question: When you realised
you were in an emergency situation, did you think you were able to deal with the
situation?, which was rated on the aforementioned 5-point Likert scale.

Sense of urgency was primarily measured with a question about perceived time
pressure (Did you feel pressure to act fast (e.g. felt the situation could worsen at
any moment)?, yes/no). A second question (How would you describe your behav-
iour when you understood something was happening?) examined the sense of
urgency further by exploring whether participants initially reacted in a more auto-
matic manner, e.g. reverting to habitual behaviour, or whether they reacted in a
more conscious manner, acting after reasoned deliberation. The answer options were
automatic/instinctive (reacted without thinking) or conscious/rational (thought first
then reacted).

Initial activities were assessed as follows: What was the first thing you did
when you understood something was happening? with the answer options: I did
nothing for a while; I tried to alert, comfort or save others who might be threa-
tened by the situation, I tried to inform others about my situation, to reassure or
update them; I sought help from the emergency services, I sought shelter inside
the location; I tried to protect my property, I gave up and let happen whatever
was about to happen; I gathered items in preparation for evacuation; I actively
sought further information; Other. Participants were asked to only choose one of
these answers.

(3) Evacuation. The third stage concerned the individual’s evacuation from the struc-
ture and was therefore only mandatory for participants that either self-evacuated or
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had been rescued during the event. These participants were asked the following
question: Approximately how long did it take you to start evacuating/be rescued?
The answer options were as follows: Within 30 s, Within 2 min;, Within 5 min;
Within 10 min; Within 30 min; Within 1 h; Within 5 h; Within 12 h; Within 24 h;
More than 24 h. Additionally, emotional distress, perceived threat and perceived
control were assessed twice: once with reference to the period as they were making
their way out of the structure and again at the end of this process (i.e. upon exiting
the structure).

(4) Aftermath. The last stage contained questions regarding consequences of the
event. Participants were asked: Did you incur any physical injuries during the inci-
dent? (yes/no).

In order to assess current post-traumatic stress symptoms resulting from the
event, the IES-R (Weiss and Marmar 1997) was included. The 22-item self-report
instrument asked participants to rate their distress level during the past seven days
with respect to the specific incident they described in the questionnaire. A total
IES-R score was derived by calculating the mean score on the 22 items.

Data analysis

Descriptive statistics were calculated. Scales were investigated using factor analyses
(principal component analysis) with varimax rotation and Kaiser normalisation. The
determinant of the R-matrix had to be greater than .00,001, while all Corrected
Item-Total Correlation > .3 and reliability of each scale (Cronbach’s a) had to be at
least .7 (Field 2009). Confirmatory factor analysis was performed for each scale
introducing the different nationalities as groups and using maximum likelihood esti-
mation with AMOS. Goodness of fit for each scale can be investigated by a number
of different parameters: the Comparative Fit Index (CFI) with proposed cut-off
value of > .95 for good fit (Hu and Bentler 1999); the Incremental Fit Index (IFI)
and the Goodness-of-Fit Index (GFI) with values > .90 indicating good fit (Meyers,
Gamst, and Guarino 2006); the root mean square error of approximation (RMSEA)
with values <.06 (Hu and Bentler 1999) or at least<.10 (Meyers, Gamst, and
Guarino 2006) indicating good fit. After scale and construct validity analyses, Fried-
man tests, followed up with post hoc analyses using Wilcoxon signed-rank tests
(with Bonferroni corrections applied), were conducted to assess and locate any sig-
nificant variations for variables that were measured across three or more event
stages. Finally, Spearman’s rho, Mann—Whitney U-test, Kruskal-Wallis and Chi-
squared tests were conducted to assess relationships between pre-, peri- and
post-event variables (note, the last five categories for the time to begin evacuating
variable were merged as few people reported starting to leave after 30 min). Data
analyses were carried out using SPSS 19.0 and AMOS 19 computer software.

Results

The mean number of missing percentages varied across the questionnaire with
3.79% for the stage Beginning, 2.69% for the stage Realisation, 4.48% for the
Evacuation stage and 5.63% for the last stage concerning the Aftermath.
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Scale analysis

The investigation of scales with the factor analyses (principal component analysis)
revealed a one-factor solution for all scales. With respect to these one-factor solu-
tions, 46.55% of the total variance was explained in the EKS, 64.69% in the EDS
and 80.55% in the PTS. Scales were also tested in a confirmatory factor analysis.
Confirmatory factor analysis revealed very good values for the EDS
[RMSEA=0.044 (0.035-0.052), GFI=0.948, CF1=0.961, IFI=0.961, y>*=136.64,
df=48; p<.001]. For the EKS, the values were as follows: RMSEA=0.050 (0.040—
0.055), GFI=0.900, CFI=0.873, IFI=0.876, ¥*=390.39, df=112; p<.001. Table 2
shows descriptive scale characteristics and internal consistency values for all scales
including their re-assessment through different stages. Internal consistency values
(Cronbach’s a) for the scales in the total sample were at least .7. These values were
confirmed in the national subsamples for the EKS and EDS. The values of the PTS
in the national samples of Spain and the UK were below the value of .7.

Discriminant and convergent validity

Discriminant validity was tested in all scales with respect to participants’ current
general health status and weeks since the incident given that these measures were
conceptually different from the described scales (Brunet et al. 2001). Discriminant
validity was considered verified if the correlation coefficient was smaller than .3.
As can be seen in Table 3, the EKS, EDS as well as PTS at any time of the event
showed no or only small correlations with weeks since the event and health status.
Exceptions in the national subsamples were as follows: EKS with health status in
the Spanish sample (7,,,=—.37, p<.01); EDS with health status in the Swedish
(Beginning: r,,,=.31, p<.01) and Spanish (Realisation: 7,,,=.36, p<.01; During
Evacuation: r,,,=.34, p<.01) samples, and with weeks since the event in the
Czech (Beginning: r,,,=.39, p<.01), Italian (Beginning: 7,,,=—.30, p<.01) and
Turkish (During Evacuation: r,,,=.45, p<.01) samples; PTS with health status in
the UK (Realisation: 7,;,=.39, p<.05; During Evacuation: r,,,=.46, p<.01), Span-
ish (During Evacuation: r,,,=.30, p<.0l) and Swedish (During Evacuation:
Frno =-33, p>.05) samples, and with weeks since the event in the Turkish (Realisa-
tion: 7,,,=.45, p<.0l; During Evacuation: r,,,=.45, p<.0l; Upon Exiting:
o =-59, p<.01) sample.

Table 2. Descriptive statistics and reliabilities for the three scales depending on their stage.

o in national o in incident
a M  SD ltems subsamples subsamples
EKS — Beginning 81 1547 6.09 7 .66—.92 .76—.82
EDS — Beginning 90 926 517 5 .70—-.96 .75-.93
EDS — Realisation 86 16.04 566 5 .78-.90 .81-.89
PTS — Realisation 76 530 256 2 33, 43, .69-.84 .54, .59, .72-.83
EDS — During evac. .89 1586 589 5 .82-91 .79-.92
PTS — During evac. 81 507 259 2 51, .61, .78—-.84 57, .66—.86
EDS — Upon exiting .88 15.30 5.75 5 .83-.92 .83-.90
PTS — Upon exiting .78 3.80 2.21 2 .28, .59, .70-91 44, .64, .78-.80

Note. EKS =Emergency knowledge scale; EDS = Emotional distress scale; PTS = Perceived stress scale;
evac. = evacuation
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Table 3. Intercorrelations (Spearman-Rho) between pre-, peri- and post-event variables with respect to event stages. Q
o

1 EKS* 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2 EDS? .02

3 PTSP —.07*  12*

4 EDSP —23% 18 51

5 Panic” — 127 16™ A1 60™

6 Control® 31 12 29 45F 34

7 Evac starting® -.07* 13 —-10"™ -—-.03 —-.01 —.06

8 PTS® —.06 A7 82" 55 44 28" — 13%F

9 EDS¢ =24 19" 577" 88 59" —46™ —.04 617

10 Control® 27 =13 —32%F 45" 37 727 — 07" —35" —.49*

11 PTS? —.07 207 56 36" 37 —26 —.10™  .62" 41" 28"

12 EDS? =24 18" 52" B0™  .60™" —43" —08F 55 B6™ —47  46™

13 Control® 217 —16™ —29™ 38" 31" 62" —.02 —29" —41™ 72" 32" — 48

14 Weeks since —.13* .02 10% .00 00 —117 127 .03 .03 —.09* 117 .03 -.07

event

15 Health —.14™ 12" .05 09" 1Y —.10" .00 .04 .08  —.09" .08" Jd077 — 17 —.03

16 IES-R —. 10" 22" 47" 577" 49" 35 03 52764 =39 437 62" —40" —.03 18"

Note. *p<.05 ™p<.01.; *=Beginning; ®=Realisation; °=During Evacuation; “=Upon Exiting; Health=current health status from 1 (very good) — 5 (very bad); Evac
starting: 1 =within 30 s — 6 =more than 30 min
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Figure 1. Stage variation of emotional distress (EDS), perceived threat (PTS) and perceived
control.

For EDS and PTS, convergent validity was investigated with respect to the IES-R,
since the latter measure also assesses emotional and cognitive responses to a threaten-
ing event. The overall correlation between EDS during the incident and the IES-R
was significant and ranged from r,.,,=.57 at Realisation to 7,,,=.64 During
Evacuation. For the PTS, the correlation with the IES-R was significant and ranged
from r,,,= .43 Upon Exiting to 7,;,,=.52 During Evacuation. In the national samples,
there were only a few exceptions for the PTS: in the Turkish (During Evacuation:
Frno=-23, p>.05; Upon Exiting: r,,,=.23, p>.05), UK (During Evacuation:
Vo =-29, p>.05) and Swedish (Upon Exiting: r,,,=.26, p>.05) samples the correla-
tions were smaller and not significant. Furthermore, it was expected that the measure
of panic-like symptoms and EDS at Realisation would be tapping into related con-
structs; the correlations, in the total sample (r,,,=.60, p<.01) as well as in all subs-
amples (7,4, =.51-.74), supported this.

Stage variations in emotion and cognition

The EDS was administered across four event stages, and a significant main effect
was found, »°(3)=636.52, p<.001. Specifically, emotional distress significantly dif-
fered from one stage to the next (Beginning vs. Realisation: Z=—-23.51, p<.001;
Realisation vs. During Evacuation: Z=—5.42, p<.001; During Evacuation vs. Upon
Exiting: Z=—-5.07, p<.001), peaking at Realisation, then decreasing thereafter but
always remaining above the level at the Beginning (see Figure 1). Perceived threat
was measured at the latter three event stages and a main effect was revealed, y°(2)
=482.74, p<.001, with significant differences located between Realisation and
During Evacuation (Z=-9.85, p<.001) as well as between During Evacuation and
Upon Exiting (Z=—14.95, p<.001). Like emotional distress, perceived threat peaked
at Realisation and decreased thereafter. Perceived control, on the other hand, rose
throughout the latter three event stages. A main effect was revealed, y°(2)=60.12,
p<.001, with the significant difference located between Realisation and During
Evacuation (Z=—5.64, p<.001). The apparent increase in perceived control between
During Evacuation and Upon Exiting was not significant (Z=—1.73, p=.083).

Relationships between pre-, peri- and post-event variables

As mentioned earlier, some peri-event responses (emotional distress, perceived threat)
were significantly associated with the measure of post-event stress, the IES-R.
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Evacuation starting time Injuries
<30 s <2 min <5min <10 min <30 min >30 min Yes No

Initial activities N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%)
Nothing for a while 8(15.4) 25(16.9) 20(12.9) 23(17.3) 16(17.8) 16(12.6) 13(14.8) 143(15.7)
Alert/save others 15(28.8) 44(29.7) 42(27.1) 36(27.1) 23(25.6) 27(21.3) 25(28.4) 216(23.7)
Inform others 2(3.8) 5(3.4) 5(3.2) 5(3.8) 3(3.3) 6(4.7) 4(4.5) 41(4.5)
Sought help from emergency services 3(5.8) 15(10.1) 17(11.0) 19(14.3) 15(16.7) 5(3.9) 7(8.0) 103(11.3)
Sought shelter inside 0(0.0) 6(4.1) 6(3.9) 5(3.8) 4(4.4) 2(1.6) 6(6.8) 21(2.3)
Protect my property 1(1.9) 4(2.7) 7(4.5) 6(4.5) 4(4.4) 31(24.4) 3(3.4) 75(8.2)
Gave up 0(0.0) 2(1.4) 1(0.6) 6(4.5) 3(3.3) 2(1.6) 0(0.0) 17(1.9)
Gathered items 4(7.7) 17(11.5) 19(12.3) 13(9.8) 7(7.8) 21(16.5) 6(6.8) 85(9.3)
Sought information 6(11.5) 13(8.8) 16(10.3) 8(6.0) 5(5.6) 7(5.5) 0(0.0) 106(11.6)
Other 13(25.0) 17(11.5) 22(14.2) 12(9.0) 10(11.1) 10(7.9) 24(27.3) 104(11.4)
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Initial activities with respect to pre-event and other peri-event variables.

Initial activities EKS EDS PTS Panic Control Time pressure
M SD M M SD M SD M SD Yes N(%) No N(%) Automatic N(%) Conscious N(%)
Nothing for a while 1.93 0.71 3.52 3.00 1.36 233 2.14 247 120 104(13.4) 53(22.3)
Alert/save others 240 0.89 3.14 277 122 1.62 1.71 323 1.13 21027.1) 35(14.7)
Inform others 2.06 0.83 2.96 191 1.16 098 134 325 1.04 27(3.5) 18(7.6)
Sought help from 2.12 0.84 3.54 250 121 229 256 255 1.17 105(13.6)  9(3.8)
emergency services
Sought shelter inside 2.38 1.03 3.75 346 140 2.85 251 3.11 1.05 22(2.8) 5(2.1)
Protect my property  2.14 0.78 3.10 218 1.15 1.58 192 3.03 1.09 66(8.5) 13(5.5)
2.18 096 3.24 3.06 1.52 1.81 1.83 2.00 1.17 14(1.8) 3(1.3)
Gathered items 2.11 0.82 3.13 258 126 1.76 2.18 3.17 1.09 69(8.9) 23(9.7)
Sought information 250 092 284 219 1.11 1.14 1.82 338 1.13 61(7.9) 46(19.3)
222 093 3.09 263 138 1.83 221 297 124 96(12.4) 33(13.9)
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However, as Table 3 and further tests show, other peri-event variables were also sig-
nificantly associated with the IES-R, namely panic-like symptoms, perceived control,
time pressure (Z=-—8.53, p<.001) and the type of initial reaction (Z=-9.10,
p<.001). In other words, participants who, during the event, perceived themselves to
experience more panic-like symptoms, be less in control, felt time-pressured and ini-
tially reacted in an automatic manner reported greater post-traumatic stress symp-
toms.

Tests revealed support for the other hypotheses too. Time to begin evacuating
(/’[9]1=45.90, p<.001) and injuries incurred (¥’[9]=38.22, p<.001) were
significantly related to participants’ initial activities (see Table 4). However, time to
begin evacuating was also significantly related to another peri-event variable, PTS
at Realisation (i.e. the greater the threat perceived, the quicker participants were in
starting their evacuation; see Table 3). Moreover, being injured was also signifi-
cantly related to participants perceiving themselves to have experienced greater dis-
tress (£Z=-2.76, p<.01) and threat (Z=-4.18, p<.001), more panic-like
symptoms (Z=-5.51, p<.001) and less control (Z=-3.45, p<.001) at Realisa-
tion, plus if they felt time-pressured (y°[1]=4.63, p<.05) and reacted in an
automatic way initially (y°[1]=8.96, p<.01). Finally, initial activities were revealed
to be significantly related to the EKS (y’[9]=43.95, p<.001), EDS (Realisation:
¥'[9]1=42.43, p<.001) and PTS (Realisation: »°[9]=63.86, p<.001). Panic-like
symptoms (°[9]=57.37, p<.001), perceived control (y°[9]=78.89, p<.001), time
pressure (y°[9]=68.89, p<.001), as well as reacting either automatically or
consciously (y°[9]=40.07, p<.001), were also significantly related to initial activi-
ties. Table 5 displays descriptive statistics relating to these variables and the initial
activity undertaken by participants and shows that there was no one type of initial
activity that was most related to all the different emotions and cognitions.

Discussion

This paper illustrates the content and psychometric properties of the BeSeCu-S, a
comprehensive questionnaire for survivors. Project partners from eight different
European countries elaborated the questionnaire specifically to learn more about
human activities, emotions and cognition across cultures in relation to emergency
situations. This process represents the first attempt to develop a standardised cross-
cultural instrument for such interests. Survivors were not restricted to a specific
incident (e.g. one particular fire or one particular flood), and therefore, this approach
results in a more heterogeneous sample which increases the possibility of generalis-
ing findings with respect to different types of events (Briere and Elliott 2000).
Analyses confirmed that the questionnaire, on the whole, seemed to work as
anticipated and captured what it was set out to capture. Scale analysis revealed one-
factor solutions for the emergency knowledge, emotional distress and perceived
threat scales, suggesting a unidimensionality of these scales. Internal consistency
values (Cronbach’s o) for the scales were satisfactory for the total sample since they
were at least .7, which is considered the limit for acceptable scales (Gliem and
Gliem 2003). These values were also confirmed in each national and incident sub-
sample except for the two-item PTS. The PTS had poor internal consistency values
in the UK and Spanish subsamples, and therefore, this scale cannot be considered
reliable for these subsamples. Since these items refer to the perceived threat to one-
self and one’s family, the results might be due to specific terrorist incidents in the
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UK and Spain. These events happened in the morning and mainly affected commut-
ers. People commuting to and from work usually do not have friends or family
around them and therefore should perceive no threat to them at the time of event.
As a consequence, this scale might only be appropriate in other settings. Looking at
the internal consistency values of the incident subsamples, this hypothesis is sup-
ported since these values are acceptable and good for domestic fires, floods and
earthquakes but not for terrorist attacks and public building fires. Results of the
confirmatory factor analysis suggest a very good fit in all indices for the EDS
model. With respect to the other scale, CFI and IFI values were not satisfactory,
whereas GFI and RMSEA values indicate at least an acceptable fit. Convergent and
discriminant validity investigations suggest that the EDS especially can be consid-
ered valid in all national subsamples. The testing across different countries as well
as different incidents largely supports our hypotheses (1) and (2) which stated that
the BeSeCu-S would be suitable for international use as well as for capturing the
experiences in different event types. Furthermore, emotional distress, perceived
threat and perceived control significantly differed between the stages investigated,
highlighting the dynamic, temporal aspects of survivor responses and supporting the
additional suggestion that the BeSeCu-S would be suitable for capturing experiences
across different stages of an event.

Hypothesis (3) was supported by significant relationships between the peri-event
responses emotional distress and perceived threat with post-traumatic stress symp-
toms as measured by the IES-R. These relationships are in line with results from a
meta-analysis concerning PTSD (Ozer et al. 2003). However, measures of panic-like
symptoms, perceived control and sense of urgency were also significantly related to
the IES-R suggesting researchers and clinicians should continue to consider a wide
range of peri-event responses as being involved in the development of posttraumatic
stress symptoms.

Significant relationships between initial activities and the time to begin evacuat-
ing, the experience of being injured, prior emergency knowledge plus emotional
and cognitive peri-event responses were not only in line with hypotheses (4) and
(5) but also in line with previously found interactions (Glenshaw et al. 2008; Zhao
et al. 2009). However, analyses revealed additional relationships between these
variables, for example, peri-event emotional or cognitive responses also being
significantly related to how quickly survivors began moving away from the scene
of danger and their success in avoiding physical harm. Any attempt to model causal
relationships between pre-, peri- and post-event variables and to establish the
relative size of their effects on one another is beyond the scope of this paper.
Nevertheless, the data collected by the BeSeCu-S would allow for such attempts
and more detailed analyses incorporating also possible effects of nationality, the
type of incident and demographic factors will follow in subsequent papers (e.g.
Knuth et al. 2013).

The BeSeCu-S employs a retrospective self-reporting approach. Despite employ-
ing survey and interview techniques during the development of the instrument, one
could nevertheless question if it is possible to obtain the desired information by self-
report. Previous research regarding the relationship between emotional distress and
memory differs greatly with respect to the type of event (emotional vs. neutral), type
of information required (central vs. peripheral), time since the event (immediate vs.
delayed), role in the event (witness vs. victim), way in which emotion was induced
(through sudden shocking sights vs. thematically) and the type of recall (cued vs.
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free recall) (Bornstein, Liebel, and Scarberry 1998; Christianson 1992; Christianson
and Loftus 1991; Hulse et al. 2007). Memories of disasters have been found to be
very durable, even after two years (Stallings 2007, 66). Although there was great
variation in the time elapsed since the event in the current study (up to 11 years
ago), the mean number of years elapsed since the event was just over three years
and should be reasonable for assessing peri-event psychological responses at least
(Brunet et al. 2001). Furthermore, the non-significant or weak correlations between
the number of weeks since the event and other variables in the current study would
indicate that participants’ memories of their responses were not distorted by the pas-
sage of time. Experimental studies have concluded that for emotionally arousing
events involving shocking sights such as horrific injuries, central details seem to be
remembered better, while peripheral information is remembered less well than in
emotionally neutral events (Brown 2003; Christianson and Loftus 1991). A further
study, which investigated the reliability of delayed self-reports regarding experiences
in a hurricane (Norris and Kaniasty 1992), found that, in particular, reports of losses
and preparedness remained stable when compared to the first reports made ten
months earlier. A small tendency towards recalling more information was only found
with respect to social support (Norris and Kaniasty 1992). To conclude then, it has
been shown that survivors are quite able to remember aspects of a distressing event,
even after a long period of time, although longitudinal studies covering longer peri-
ods of time are very rare. Nevertheless, it is important to note that some outcomes of
an event (e.g. impacted life domains, support received or damage incurred) cannot
be investigated immediately after the event.

The use of various sources for item generation is one of the strengths of the
BeSeCu-S. Not only were actual survivors of different threatening events included,
but also experts from the field of disaster and security research and, just as impor-
tantly, practitioners, who could include their needs for specific information. Practi-
tioners were included at all stages of the development process to achieve an
increased interaction with researchers as demanded by scholars (Fischer 2008). The
different parts of the questionnaire (i.e. pre-, peri- and post-event) are a very distinc-
tive and unique attribute of the BeSeCu-S which allows the researcher to get infor-
mation in relation to different phases.

Limitations of the study

One limitation of the questionnaire might be the aim of its global usage. Although
the questionnaire was designed with respect to five different event types, it might
not be as applicable for one as for another. For flood incidents, the stages approach
might be challenging. Since flooding is frequently caused and accompanied by
heavy rain or bad weather conditions, it can be argued that the onset is therefore
rather slow giving people more time to prepare and react. In addition, the duration
of the incident itself can be much longer (days or weeks even) than for the other
events. Questions regarding the exact date, time, start of evacuation and even emo-
tional distress at the different event stages are more difficult to answer since each
stage might take several days in itself. Additionally, the focus of this questionnaire
concerned known threats to property as well as lives and therefore the process of
leaving a specific structure. The BeSeCu-S might therefore be more appropriate for
small-scale evacuations (e.g. of a single building or a few properties located close
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together) rather than large-scale evacuations (e.g. of whole communities due to
nuclear accidents or hurricanes).

Another issue is that the length of the BeSeCu-S is considerable, since complet-
ing it can take up to 40 min. Nevertheless, feedback regarding design and the subdi-
vision of the BeSeCu-S into different stages was very positive, and people were
glad to express some specifics not just once in an overall matter but for specified
periods of time (i.e. stages) during the incident. However, it is unclear if this is also
applicable for vulnerable groups such as older adults, children or people with cogni-
tive impairments. It must be noted that a representative sample from all countries
and regarding all incidents could not be obtained due to the fact that not all inci-
dents occurred in each respective country. A potential self-selection bias needs to
be taken into account as well. It is possible that survivors who participated in the
study may represent a sub-group of individuals, and therefore, generalisability of
findings is unknown. Survivors with severe traumatic experiences might have
refused to participate to avoid reminders. Furthermore, it needs to be noted that
non-response rates are not available for these data.

Conclusion and perspectives

BeSeCu-S is a questionnaire for threatening events and enables the comparison of
survivor responses (emotions, cognitions, activities) across different event types,
stages of an event and cultures. How stressful is a fire in a public building
compared with a domestic fire? Answering questions like this is very difficult since
different methodological approaches have been used over the past years. The
BeSeCu-S can help advance understanding for researchers and practitioners alike.
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Risk Perception, Experience, and Objective Risk: A
Cross-National Study with European Emergency Survivors
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Understanding public risk perceptions and their underlying processes is important in order
to learn more about the way people interpret and respond to hazardous emergency events.
Direct experience with an involuntary hazard has been found to heighten the perceived risk
of experiencing the same hazard and its consequences in the future, but it remains unclear
if cross-over effects are possible (i.e., experience with one hazard influencing perceived risk
for other hazards also). Furthermore, the impact of objective risk and country of residence
on perceived risk is not well understood. As part of the BeSeCu (Behavior, Security, and
Culture) Project, a sample of 1,045 survivors of emergencies from seven European countries
(i.e., Germany, the Czech Republic, Poland, Sweden, Spain, Turkey, and Italy) was drawn.
Results revealed heightened perceived risk for emergency events (i.e., domestic and public
fires, earthquakes, floods, and terrorist attacks) when the event had been experienced pre-
viously plus some evidence of cross-over effects, although these effects were not so strong.
The largest country differences in perceived risk were observed for earthquakes, but this ef-
fect was significantly reduced by taking into account the objective earthquake risk. For fires,
floods, terrorist attacks, and traffic accidents, only small country differences in perceived risk
were found. Further studies including a larger number of countries are welcomed.

KEY WORDS: Hazard experience; objective risk; risk perception

1. INTRODUCTION

Emergency events such as building fires, terror-
ist bombings, floods, and earthquakes are hazards
that pose a threat to lives and property. Insurers
and public-sector professionals concerned with safety
and security will be interested in the actual occur-
rence of such events in their own geographic regions
and the harm/damage incurred consequently. How-
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ever, they will also be interested in the “objective
risk” calculated from this, that is, the likelihood of
these events and their negative consequences occur-
ring to the average person, in order to better inform
their work and protect the public. Yet the public’s
own perception of the risk connected to such events
might also, in part, influence how well they are pro-
tected. Risk perception as a psychological construct
is defined as a subjective judgment made by people
when characterizing and evaluating hazards.(!?) Per-
ceived risk, in turn, may be defined as the perceived
likelihood of personally encountering a hazard® and
the possibility of incurring negative consequences.
Several studies have investigated a relationship be-
tween risk perception and preparedness and some
have revealed that the greater the perceived risk as-
sociated with an emergency event, the better pre-
pared people were for experiencing that event; that
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is, with a flood they were more likely to raise
heating, ventilation, and electrical systems above
flood level and add waterproof veneer to exterior
walls;® plan their own escape in the event of a do-
mestic fire and practice this plan;® and in the case of
a terrorist attack, establish an emergency plan, have
an emergency supply kit to hand, and learn about
public evacuation plans.() Although a direct posi-
tive relationship between perceived risk and emer-
gency preparedness actions has been questioned,!”)
and has not been found for all emergency events that
threaten lives and property (see, e.g., Tekeli-Yesil
et al.’s study involving earthquakes®)), risk percep-
tion is still one factor (among others) that can in-
crease the likelihood for the adoption of mitigation
measures'”) and therefore help lessen the chances
of suffering severe injury or property damage in an
emergency.

How are public risk perceptions formed? The
social amplification of risk framework (SARF)®
states that psychological, social, and cultural pro-
cesses interact with hazard events, and this can ei-
ther increase or decrease perceived risk and, in turn,
influence behavior regarding these events. The
SAREF further emphasizes the importance of both di-
rect personal experience with an event and indirect
exposure through information about the event.®) In
this regard, the availability heuristic®) might also be
important in that people’s probability estimations
may be mediated by the possibility to recall events
and similar cases in one’s own environment.®) Thus,
for an emergency event, people’s risk perceptions
will likely be influenced by their own personal expe-
rience with that type of hazard. However, it is not
clear whether this experience would also affect risk
perceptions for other hazards. If this were true, it is
possible that direct exposure to one emergency event
might help prepare the public more widely for emer-
gencies than first thought. It is also feasible that in-
formation about the objective risk, provided by in-
surers, emergency services’ safety campaigns, health
and safety notices, and so forth, might have an in-
fluence, as well as media stories. This study investi-
gated the impact of hazard experience and objective
risk on risk perception in a sample of European sur-
vivors of the following emergency events: a fire (in
their home or a public building), a flood, an earth-
quake, or a terrorist attack. Recognizing that the sur-
vivor data were nested within countries sampled, this
study conducted multilevel modeling. This allowed
analysis of the effect of hazard experience (at the in-
dividual level) on risk perception plus the effect of
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objective risk (calculated based on geographic region
and therefore a variable at the group, i.e., country
level). It further allowed for cultural aspects to be
considered.

1.1. Hazard Experience

Previous, direct experience with a hazard has
been found to influence risk perception.!%'®) For in-
stance, Ho et al.'”) compared risk perception for dif-
ferent types of hazardous event (i.e., earthquakes,
floods, landslides, fires, environmental pollution, and
contagious diseases) and found that, of the six events,
floods and landslides were rated as most risky when
participants had personally experienced such events.
Furthermore, they found that the frequency of disas-
ter experience was positively associated with the per-
ceived likelihood of those disasters occurring again
and the perceived threat to the participants’ lives.(?)
Other researchers who have looked at a single type
of event have demonstrated that direct experience
with that event (usually a natural hazard like a
flood,"*!7) a hurricane,(!” an earthquake,*?? and
also bushfires?!) can result in heightened perceived
risk for that hazard. SARF theory proposes that
heightened perceived risk arises because personal
experience with events leads to those events being
more memorable and easier to imagine.®) However,
other factors might also influence the effect of ex-
perience on risk perception. For example, a posi-
tive effect might only result if the hazard is con-
sidered “involuntary,” that is, an event that people
would not normally choose to experience. Barnett
and Breakwell!?) found a positive relationship be-
tween the frequency of directly experiencing an in-
voluntary hazard (e.g., being in a hurricane, being in
a motorway pileup) and concern about the risk the
event poses. In contrast, the relationship was neg-
ative when the events were voluntary hazards (e.g.,
skiing, smoking). A recent review®® that concluded
that experience with natural disasters leads to an ele-
vation of risk in most cases would be in line with this.
As this study was interested in what could be con-
sidered involuntary, memorable events, the following
hypothesis was derived:

(1) Experience with a particular hazard will lead
to elevated perceived risk for this hazard.

If experienced hazards are indeed more eas-
ily pictured in one’s mind then should not other,
similar forms of hazard also be easier to picture?
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Consequently, should not risk perception for other
types of events also be influenced by hazard experi-
ence? From prior research the answer remains un-
clear. For example, one investigation, of residents’
perception of a coastal flood risk,'¥) revealed higher
perceived risk when participants had previously ex-
perienced floods but not when participants had expe-
rienced a storm surge. Also, in a study on the opti-
mistic bias (i.e., the tendency to believe that the risk
of experiencing a negative event is lower for one’s
self than for other people), Helweg-Larsen) found
no evidence of this bias in a sample of earthquake
survivors when the event was an earthquake but did
find an optimistic bias for other events like fires and
floods. Results like these would suggest that hazard
experience only affects risk perception for the partic-
ular type of event experienced. On the other hand,
other research™ has demonstrated that flood expe-
rience may not only be positively correlated with per-
ceived risk for floods but also with risk for hurricanes
and chemical hazards. Thus, it might be premature to
make such a conclusion.

It is probably too simplistic to assume different
hazards will be pictured and evaluated in a similar
fashion because they may all be labeled as “neg-
ative” or “emergency events/disasters.” It may be
that experience makes specific aspects of an event
more marked in people’s minds and it is those as-
pects that people consider when evaluating other
hazards, although it is not clear what those aspects
might be. The research examples above would ar-
gue against it being the physical or sensory aspects
(e.g., floods and storm surges both involve raised
water levels yet were not perceived in the same
way;(!*) also, floods, hurricanes, and chemical haz-
ards are very different in this respect yet risk per-
ceptions for all were affected™). It is also unlikely
to be the type and scale of the harm as the afore-
mentioned events all posed the risk of serious in-
jury/death, and to many as opposed to just a single
occupant. Perhaps it is not so much a question of be-
ing able to picture certain aspects of the event but
being able to picture one’s self in the given context.
Self-relevance is an issue in risk research as the ques-
tions often do not ask participants either explicitly or
solely about the risk to themselves/their lives, which
might prevent or dilute attempts to recall related in-
cidents/information and imagine going through such
an experience. In this study, the risk perception
question was more clearly worded in this respect.
Therefore, the following second hypothesis was
investigated:

(2) Experience with a particular hazard will affect
perceived risk for at least some other hazards
(i.e., cross-over effect).

1.2. Objective Risk

Public risk perceptions have been compared
to objective risk estimations based on hazard oc-
currence statistics® or expert judgments.(!*) The
results have been inconsistent but, in general, per-
ceived risk for a given event has tended not to per-
fectly match the objective risk for that event.(*3>7)
Nonetheless, this does not mean there is no rela-
tionship between perceived and objective risk. For
example, positive correlations between perceived
and objective risk estimations have been found for
floods,(1417:28) different causes of death,*® and prob-
lems like unemployment, inflation, and crime.®) It
would stand to reason that if events occur less fre-
quently, and would therefore be objectively rated as
lower risk, this could also then lead to lower per-
ceived risk: less frequent occurrences would mean
that not only would an individual be less likely to
directly experience the event, but so would other
reference points (e.g., family, friends, colleagues).
There would also likely be less indirect exposure
from other sources too (e.g., information from emer-
gency services, governments) as they would not view
such events as a priority. Thus, rare events would be
less available, less easy to picture, and therefore per-
ceived as posing less risk. Of course, other sources of
information, specifically the media, might behave dif-
ferently with regards to rare events, lending dispro-
portionate attention to such occurrences when they
did happen.® However, it might be expected that
governments and other protection agencies would re-
act to this by releasing information about the ob-
jective risk to reassure the public that the incident
was not a common event. Research®” has hinted
that people’s risk perceptions can be manipulated by
helping raise their awareness of the (low) incidence
of a hazardous event. Swedish participants were first
encouraged to think about the 2004 tsunami—an
event with which they had no direct experience—
then engaged in an ease-of-thought generation task
before rating perceived risk for different life events
(e.g., having a heart attack before the age of 50,
not finding a job, marrying someone wealthy, receiv-
ing job recognition). When the generation task was
harder (i.e., participants were asked to list a fur-
ther six natural disasters that had occurred), their
perceptions of risk regarding the life events were



less pessimistic than when the generation task was
easy (i.e., list just two disasters). In fact, their risk
perceptions were more in line with a control group
who had not been encouraged to think about any
natural disaster, including the tsunami. The au-
thors concluded that the difficult generation task
had made participants aware of the low proba-
bility of natural disasters and thus counteracted
the negative effect induced by thinking about the
original type of disaster (the tsunami).®”) In this
study, the relationship between objective and per-
ceived risk was tested directly, the third hypothesis
being:

(3) Objective risk will influence risk perception.

1.3. Cultural and Personal Characteristics

Nationality and cultural factors also appear to be
influential. 33! People from countries such as Spain,
Turkey, and the United Kingdom have been found
to display a constantly above average concern for the
risk terrorism poses to their nation.*?) These coun-
try effects are believed to relate to the long-term his-
tory these countries have with terrorist attacks.?)
Furthermore, in a study comparing the risk percep-
tion of participants from Sweden, Spain, the United
Kingdom, and France,® results indicated country
differences in the perceived risk (to oneself and oth-
ers combined) posed by hazards such as nuclear
power; Swedish participants’ risk ratings were low-
est, followed by ratings from the United Kingdom,
then Spain, and finally France. It seemed that trust
played a part in some of the variation, although was
not a strong determinant. Moreover, a comparison
between participants from Turkey and Norway,*
this time in relation to road traffic hazards, sim-
ilarly revealed country differences in risk percep-
tion, which were related to attitudes and behavior
when participants were from Norway but not from
Turkey.

This study sampled widely, across several coun-
tries. It was not clear from previous research exactly
where or why national differences might be expected,
nor what effect country of residence might have on
perceived risk to one’s self as opposed to others/the
general public. Nevertheless, the following fourth hy-
pothesis was tested:

(4) Perceived risk will differ between countries.

Finally, in addition to country of residence, other
sociodemographic or personal characteristics have
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been reported to affect risk perception, for exam-
ple, higher perceived risk when participants are of fe-
male gender,(1214153536) older age,1*3%) married,®”)
or a lower level of education,1*3) although it is ques-
tionable whether such factors have a strong effect.*”)
Personal characteristics were taken into account in
the current study also.

2. METHOD

2.1. Sample

As part of the E.U.-funded BeSeCu (Behavior,
Security, and Culture) Project a sample was drawn of
1,112 citizens who had survived a fire in a domestic or
public setting, an earthquake, a terrorist attack, or a
flood in one of the European countries where project
partners were based (i.e., Germany, the Czech Re-
public, Poland, Sweden, Spain, Turkey, the United
Kingdom, and Italy). All participants gave their in-
formed consent and met the following inclusion cri-
teria: (1) at least 18 years of age; (2) the emergency
services attended the incident; and (3) the emergency
did not happen any earlier than 1999. Participants’
data were obtained through a self-report instrument
(BeSeCu-S), which was the result of a cross-national
development process®*® including literature review,
expert consultations, focus groups with survivors and
first responders, and a pretest. Participants who did
not provide data for all of the risk perception items
(n = 31) or their country of residence (n = 3) were
excluded from this study. Furthermore, people were
eliminated if they currently lived in a country that
was not one of the aforementioned European coun-
tries (n = 5). The sample of U.K. participants had
to be eliminated as well because this sample was too
small for further analysis (n = 28). The final sample
comprised 1,045 participants (94.0% of the total sam-
ple). There were no differences concerning gender
(x2(1) = 1.60, p = 0.206), relationship status (x*(1)
=0.23, p = 0.629), education level (x*(2) = 0.10,p =
0.949), or age (F(1,1069) = 0.18, p = 0.674).

2.2. Risk Perception and Hazard Experience

Participants were asked: In your opinion, how
likely is it that, in the future, you will become a victim
of the following emergency situations? The situations
covered the five different types of emergency event
participants had survived as well as a traffic accident,
the latter allowing for cross-national comparisons
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of a commonly high-frequency emergency event.
Perceived risk for each event was assessed on a scale
from 0% to 100%.

Experience with one of the five emergency
events of main interest was a main inclusion crite-
rion for all BeSeCu Project participants, but they
were asked further about prior emergency experi-
ences: Before the incident occurred, had you ever ex-
perienced any of the following incidents? Please tick
all that apply. (Answer options were: a fire in a home;
a fire in a public building; an earthquake; a terrorist
attack; a flood). Hazard experience was then coded
for each event as Yes versus No.

2.3. Objective Risk

Country-specific objective risk in this article was
based on available hazard occurrence data, which are
displayed in Table I. For each country, the number
of events that occurred during a specific time pe-
riod was multiplied by 100 and then divided by the
mean population®”) of the country during this time
period. For terrorist attacks, earthquakes, and floods
this number was divided by the number of years in
the respective time period in order to get the one-
year risk. The resulting one-year risk was then multi-
plied by the mean life expectancy of the country,*")
which resulted in the corresponding lifetime risk (see
Table II). Note, for earthquakes, floods, and terror-
ist attacks, the objective risk was calculated using the
data on being affected or injured by the event rather
than the number of events in the time period.

2.4. Personal Characteristics

Sociodemographic characteristics were recorded
and coded as follows: Gender (Male vs. Female),
Age (in years), Relationship (Yes vs. No), and Ed-
ucation (Low (1) vs. Medium (2) vs. High (3)). In
addition to general education, participants’ educa-
tion related specifically to emergencies was assessed
with the Emergency Knowledge Scale (EKS), which
contained the following question: Before the inci-
dent occurred, what knowledge did you have that
would be of use in an emergency? Seven differ-
ent statements were assessed on a five-point Lik-
ert scale ranging from 1 (not at all) to 5 (extreme):
I had professional knowledge, gained from working
for the emergency services;, I had first aid knowl-
edge, gained from a first aid course; I had fire safety
knowledge, gained from being a warden/fire safety
officer; I had taken part in fire drills at school; I

had taken part in fire drills at work; I had read
safety notices/evacuation plans in public places, such
as in hotel rooms, train carriages, etc.; and I had
thought about what would happen if an emergency oc-
curred in such a location and had prepared my own
evacuation plan. Responses to the seven statements
were aggregated and the mean score was used in
analyses.

3. DATA ANALYSIS

The particular method of multilevel analysis
used was restricted maximum likelihood (REML) es-
timation as it provides reasonable!) variance esti-
mates if a small number of groups is used.*?) The re-
quired number of groups for multilevel analysis is a
contentious issue. Several researchers have put for-
ward rules of thumb for a minimum number yet these
differ wildly, for example, 20 groups for every 30 in-
dividuals, 30 groups for the same number of individ-
uals, 50 groups for 20 individuals, 100 groups for 10
individuals. While the authors of this article agree
that the more groups (and individuals per group; not
an issue here) the better, we also agree with statis-
ticians such as Gelman,*» who argues that while
conducting multilevel modeling with a smaller num-
ber of groups may not be ideal, it may be optimal
when the alternative is “classical” regression model-
ing, which does not acknowledge the nested nature of
the data and may produce results that are less easy to
interpret.

A series of six analyses were run, the dependent
variable being perceived risk for, in turn, a domes-
tic fire, a public fire, a terrorist attack, a flood, an
earthquake, and a traffic accident. For each analysis
a step-wise approach was used, starting with the
intercept-only model, which included just the depen-
dent variable and country factor but no predictors
(model 0). The constant for fixed effects represents
the mean value of intercepts and the constant for
random effects refers to the variance of the coun-
try level. In the subsequent model, individual-level
predictors were included (model 1). In the final
model (model 2), the country-level predictor objec-
tive risk (for the same event as the dependent vari-
able) was added. Since experience with a traffic acci-
dent was not assessed in this study (see Table IV),
only the impact of other experiences on perceived
traffic risk (i.e., cross-over effects) was investigated
for that case. In all models the predictors age, educa-
tion, emergency knowledge, and objective risk were
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Table I. Number of Different Incidents Across Years and Countries
Czech Republic Germany Italy Poland Sweden Spain Turkey
Fires (2004)(40) 20,550 179,272 212,837 161,720 24,620 - 60,801
Terrorist attacks (1990-2010)(*7) 17 554 205 32 45 966 1,925
Being injured 27 466 124 36 26 1,610 3,057
Earthquakes (1900-2012)(“®) 0 2 32 1 0 3 76
Affected 0 1,675 1,054,521 1,050 0 15,390 6,924,005
Floods (1900-2012)“8) 12 14 37 13 2 26 38
Affected 322,332 536,758 2,865,312 368,574 - 749,160 177,8520
Traffic accidents (2008) 22,48149) 320,61449 2189634 49,0544 1846240 931614 950,120C0)
Table II. Country-Specific Objective Risk (in% of the Mean Population) for Different Events
Czech Republic Germany Italy Poland Sweden Spain Turkey
Fires 15.50 17.35 29.77 31.98 22.14 - 6.55
Terrorist attacks 0.00063 0.00270 0.00144 0.00032 0.00204 0.00940 0.01093
Injured 0.00101 0.00228 0.00087 0.00035 0.00118 0.01566 0.01736
Earthquakes 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Affected 0.00 0.00 1.33 0.00 0.00 0.03 7.02
Floods 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Affected 215 0.47 3.60 0.65 - 1.30 1.80
Traffic accidents 16.60 31.18 29.78 9.72 16.20 16.44 96.93
Table III. Sociodemographic Characteristics of the Sample (N = 1,045)
Gender (%) Relationship (%) Education (%) Age
Male Female No Yes Low Medium High M SD
Czech Republic (n = 166) 30.7 69.3 373 62.7 13.9 20.5 65.7 44.11 17.13
Germany (n = 202) 43.6 56.4 29.4 70.6 10.0 29.0 61.0 41.11 15.61
Ttaly (n = 169) 423 57.7 30.4 69.6 2.4 7.8 89.8 32.57 13.58
Poland (n = 184) 46.7 533 28.4 71.6 4.4 1.1 94.5 39.43 12.79
Spain (n = 103) 49.5 50.5 282 71.8 17.5 12.6 69.9 44.45 12.11
Sweden (n = 81) 42.0 58.0 45.0 55.0 20.0 5.0 75.0 47.12 19.79
Turkey (n = 140) 64.4 35.6 314 68.6 12.9 9.4 77.7 37.47 11.67
x2(df)! F(dfl,df2) 36.34"" (6) 11.06 (6) 127127 (12) 14.93" (6,1029)
Cramers’s V; 1 19 .10 25 28
Note. "p < 0.05,""p < 0.01, ™" p < 0.001.
centered on their grand mean in order to facilitate 4. RESULTS

the interpretation of the corresponding coefficients.
The fit of the two models was compared with the
likelihood ratio test and the amount of variance at
the country level was calculated using the intraclass
correlation (ICC). The ICC can “be defined as the
proportion of the variance in the outcome that is be-
tween the groups or higher level units.”**) Analysis
of variance (ANOVA) and x? tests, as well as their
corresponding effect sizes Cramers’s V and n, were
calculated using SPSS to test differences between
countries. Multilevel analyses were conducted using
STATA 11.0.

4.1. Sample and Descriptive Results

Sociodemographic characteristics are presented
in Table III, while Table IV displays the hazard ex-
perience of this sample by country of residence. In
total, the type of event experienced most often by
participants was a domestic fire, with terrorist attacks
experienced least. However, there were some differ-
ences in hazard experience across countries, for ex-
ample, markedly more experience with terrorism in
Spain (30.1%) than in other countries (0.5-5.8%).
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Table IV. Amount of Participants with Experience of Each Type of Hazard (N = 1,045)
Total Czech Republic Germany Italy Poland Spain Sweden Turkey
N % N % N % N % N % N % N % N %
Domestic fires 622 598 95 57.2 140 697 55 331 126 685 51 495 75 926 80 576
Public fires 220 212 30 18.1 39 193 24 145 32 175 39 379 22 272 34 245
Terrorist attacks 50 4.8 3 1.8 4 2.0 2 1.2 1 05 31 301 1 12 8 5.8
Floods 264 254 103 62.0 55 274 25 15.1 50 273 10 97 4 49 17 123
Earthquakes 223 214 2 12 18 9.0 120 71.0 3 1.6 9 8.7 1 1270  50.7
Table V. Country-Level Characteristics Concerning Emergency Knowledge and Perceived Risk
Emergency Domestic Public Fire Earthquake
Knowledge Fire PR PR Terror PR Flood PR PR Traffic PR
M SD M SD M SD M SD M SD M SD M SD
Total 2.20 0.87 32.88 2837 2670 2589 1596 2344 2597 2893 2141 2887 5279 29.84
Czech 2.00 0.69 3273 27.63 2677 2675 1578 2461 3792 3111 11.82 2170 5831 28.34
Republic
Germany 243 0.84 2987 2863 2239 2450 1415 22.04 19.58 27.86 790 1485 5140 30.64
Italy 1.93 0.69 2575 2176 2514 2000 1295 1586 2271 2128 4379 27.16 5239 2648
Poland 2.09 0.84 3817 3034 2646  28.02 816 16.09 2797 3271 7.09 1588 51.75 31.24
Spain 213 0.89 2838 2794 2685 2619 2487 2658 19.19 2273 1353 2037 47.82  28.09
Sweden 2.47 092 2785 2736 2511 2553 971 1890  9.36 14.76 4.75 9.86 38.87  30.02
Turkey 2.56 1.14 4631 2940 3742 2856 3219 3174 38.03 3158 6143 2850 6196  30.00

Note. PR = perceived risk.

The amount of prior emergency knowledge in
this sample could be considered small or at best mod-
erate (M =2.20, SD = 0.87) with a range of M = 1.93
(SD = 0.69) in Italy to M = 2.56 in Turkey (SD =
1.14). Internal reliability in the present sample was
good (Cronbach’s @ = 0.81). Perceived risk, irrespec-
tive of type of event, was always highest for people
in Turkey and usually rather low for participants in
Sweden (see Table V).

4.2. Intercept-Only Models

The intercept-only models (model 0) revealed
a statistically significant amount of variation in per-
ceived risk due to the country of residence (see
Table VI). The amount of variance between the
seven countries (ICC) ranged from 3% in public fire
perceived risk to about 53% of the total variation in
earthquake perceived risk. The variation at the in-
dividual level (residual) was much greater than the
variation at the country level (constant) for all risks
except for earthquakes.

4.3. Random-Intercept Models

The first model of each analysis (model 1) only
included the individual-level variables. The results in

Tables VII and VIII demonstrate higher perceived
risk for all events when participants were female.
A negative relationship between age and perceived
risk as well as a positive relationship between emer-
gency knowledge and perceived risk was found for
all events. Education had an impact on perceived
risk for domestic fires, terrorist attacks, floods, and
earthquakes, with less-educated participants assign-
ing higher perceived risk values in these cases. For
all events, hazard experience was an important pre-
dictor for perceived risk. Experience with a particu-
lar event increased perceived risk for that event, al-
though it had only a minor impact on perceived risk
for other events.

Compared to model 1, model 2—which now in-
cluded the country-level variable objective risk—
produced a significantly better model fit for per-
ceived risk concerning terrorist attacks (x?(1) = 6.66,
p < 0.01), floods (x?(1) = 4.72, p < 0.05), and earth-
quakes (x?(1) = 13.86, p < 0.001). Models 1 and 2
for perceived risk concerning traffic accidents (x?(1)
= -1.58, p = 1.00), domestic fires (x°(1) = 0.53,
p = 0.469), and public fires (x?(1) = -0.17, p = 1.000)
did not differ significantly from one another. Com-
pared to the intercept-only models there was a sig-
nificant reduction in country-level variance now for
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Table VI. Results of Multilevel Analyses Predicting Perceived Risk for Different Hazards (Random Intercept-Only Model)

Domestic Fire PR Public Fire PR Terror PR Flood PR Earthquake PR Traffic PR
Model 0 Model 0 Model 0 Model 0 Model 0 Model 0

Fixed effects Coeft. (z) Coeff. (z) Coeff. (z) Coeff. (z) Coeff. (z) Coeff. (z)
Constant 33.47 (10.80) " 27.14 (12.93)"  16.80 (5.16)"" 27.56 (7.85)"" 21.48 (2.58)" 51.98 (19.40)™"
Random effects Var. (SE) Var. (SE) Var. (SE) Var. (SE) Var. (SE) Var. (SE)
Constant 52.17 (36.65)"" 21.70 (17.03)""  70.25 (43.04)"  68.51 (47.08)"""  483.53 (281.12)"""  43.86 (30.32)""
Residual 766.65 (35.84) 653.29 (30.85) 497.34 (22.37) 809.71 (37.73) 437.09 (19.57) 862.25 (38.25)
Icc 0.06 0.03 0.12 0.08 0.53 0.05

Note. “p< 0.05, p < 0.01, ™ p < 0.001; Domestic and Public Fire PR calculations do not include Spain and Flood PR calculations do not
include Sweden because no objective risk could be calculated in those instances.

Table VII. Results of Multilevel Analyses Predicting Perceived Risk for Domestic and Public Fires and Terrorist Attacks (Models 1 and 2)

Domestic Fire PR Public Fire PR Terror PR

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Fixed effects Coeff. (z) Coeff. (z) Coeff. (z) Coeff. (z) Coeff. (z) Coeff. (z)
Constant 23.93 (5.36)" 23.84 (5.16) 16.99 (5.05)" 16.99 (5.01)"" 10.66 (2.95)™ 10.01 (3.67)""
Gender (Male = ref.) 5.65 (2.96)"" 5.68 (2.97)" 5.69 (3.24)" 5.69 (3.25)" 6.16 (4.17)"" 6.21 (4.21)™"
Age —023(=3.61)"" —023(=3.61)"" —0.31(-530)"" —0.32(-531)"" —0.10(=2.06)"" —0.11 (-2.17)"
Education —6.57 (—4.06)"" —6.52(—4.03)"" —2.93(-1.95)  —281(-1.87)  —4.03(=327)" —4.00(-3.26)"
Relationship (No =ref)  4.25 (2.16)" 427 (2.17)" 4.40 (2.45)" 4.45 (2.47)" —0.99 (-0.66)  —0.94 (—0.62)
Emergency knowledge 3.69 (3.18)"" 3.66 (3.14)™ 3.44 (3.24)™ 3.37 (3.16)™ 3.97 (4.44)"" 3.88 (4.35)""
Domestic fire exp. 8.25(3.52)" 8.24 (3.51)" 3.65 (1.70) 3.61 (1.68) 1.28 (0.73) 1.29 (0.73)
Public fire exp. 2.48 (0.97) 2.45 (0.95) 11.08 (4.69)" 11.01 (4.65)™" 6.05 (3.09)" 5.78 (2.95)
Flood exp. —4.62(-187)  —4.65(-1.88)  —247(-1.09)  —2.53(-1.12) 0.20 (0.10) 0.68 (0.36)
Terror exp. 10.76 (1.59) 10.62 (1.57) 10.99 (1.79) 10.72 (1.74) 19.32 (5.36)™  17.83 (4.98)"
Earthquake exp. —4.09(-136)  —4.16(—1.38) 0.23 (0.09) 0.15 (0.05) —0.11 (=0.05) 0.46 (0.21)
Objective risk —0.29 (—0.71) —0.22 (—0.95) 852.76 (3.72)""
Random effects Var. (SE) Var. (SE) Var. (SE) Var. (SE) Var. (SE) Var. (SE)
Constant 61.26 (43.25)™"  69.41 (53.86)"  18.44 (14.96)™"  19.43 (17.04)""  52.06 (33.26)""" 12.72 (11.81)""
Residual 721.19 (34.78) 721.16 (34.78) 598.19 (29.06) 598.12 (29.06) 465.97 (21.47)  466.14 (21.49)
ICC 0.08 0.09 0.03 0.03 0.10 0.03

Note “p < 0.05, "p < 0.01, ™ p < 0.001; Domestic and Public Fire PR calculations do not include Spain, since the objective risk could not

be calculated

all models. Objective risk not only explained a great
amount of country-level variance concerning per-
ceived risk for terrorist attacks and earthquakes but
it was also a significant predictor that was positively
associated with perceived risk for these events. The
greatest amount of country-level variance (88%) was
explained by model 2 for earthquake perceived risk.
The ICC decreased from 0.53 in model 0 to 0.12
in model 2. Concerning terrorist attack perceived
risk, 78% of country-level variance was explained by
model 2. Almost a quarter of the country-level vari-
ance for traffic accident perceived risk (24%) was ex-
plained by model 2. For domestic fire perceived risk
an increase in country-level variance was detected
(from model 0 to model 1). Perceived risk concern-
ing public fires and floods was reduced by including

the individual-level variables (model 1) but not by in-
cluding the objective risk (model 2). The amount of
explained variance at the individual level also varied
across perceived risk for the different events (i.e., 3%
for domestic fires, 6% for traffic accidents, 9% for
public fires, 16% for terrorist attacks, 21% for floods,
and 51% for earthquakes in model 2).

5. DISCUSSION AND LIMITATIONS

This study investigated the impact of hazard ex-
perience, objective risk, and country of residence
on perceived risk for different emergency events.
Hypothesis (1) stated there would be a positive
relationship between hazard experience and the
perceived risk of the experienced hazard. The results
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Table VIII. Results of Multilevel Analyses Predicting Perceived Risk for Floods, Earthquakes, and Traffic Accidents (Models 1 and 2)

Flood PR Earthquake PR Traffic PR
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Fixed effects Coeff. (z) Coeff. (z) Coeff. (z) Coeff. (z) Coeff. (z) Coeff. (z)

Constant 20.87 (4.81)""  20.82 (4.59)""  13.19 (1.81) 12.97 (3.68)™"  44.34 (11.57)™  44.36 (11.74)""
Gender (Male = ref.) 4.76 (2.69)™ 4.79 (2.70)"" 6.07 (4.47)""" 6.09 (4.48)""" 4.48 (2.31)" 4.59 (2.37)"
Age —0.29 (—4.55)"" —0.28 (—4.52)"" —0.19 (=3.99)"" —0.19 (—4.04)"" —0.35(-5.30)"" —0.35(-5.25)""
Education —6.64 (—4.43)"" —6.64 (—4.44)"" —333(=2.94)" —330(-291)" —228(-142) —221(-1.38)
Relationship (No =ref.)  1.20 (0.66) 1.20 (0.65) 0.71 (0.51) 0.76 (0.55) 2.87 (1.44) 2.87 (1.44)
Emergency knowledge 3.80 (3.49)" 3.82 (3.50)™" 3.12 (3.78)™" 3.04 (3.68)" 2.81 (2.40)" 273 (2.32)"
Domestic fire exp. —4.66 (=226)"  —4.61 (—2.24)" 0.80 (0.49) 0.68 (0.42) 0.72 (0.31) 0.77 (0.33)
Public fire exp. —0.07 (=0.03)  —0.04 (—0.02) 0.94 (0.52) 0.89 (0.49) 6.05 (2.36)* 6.06 (2.37)"
Flood exp. 28.47 (12.84)""  28.49 (12.84)™"  2.42 (1.36) 2.42 (1.37) 2.51 (1.01) 2.70 (1.08)
Terror exp. 0.86 (0.20) 0.99 (0.23) 3.35 (1.00) 3.30 (0.99) 10.63 (2.26)" 10.72 (2.28)"
Earthquake exp. —548(=2.07)" —5.80(-2.16)" 3.18 (1.08) 2.54 (0.85)
Objective risk 2.24 (0.63) 0.1 (1.22)
Random effects Var. (SE) Var. (SE) Var. (SE) Var. (SE) Var. (SE) Var. (SE)
Constant 65.91 (45.55)™"  76.20 (57.91)™" 338.39 (198.48)"  53.75(36.69)""  34.92 (25.57)"" = 32.06 (25.93)"""
Residual 617.18 (29.51)  617.16(29.51)  395.54 (18.23) 395.55(18.23)  820.61 (37.48)  820.57 (37.48)
ICC 0.10 0.11 0.12 0.04 0.04

support this hypothesis since experience with a par-
ticular hazard was one of the most important pre-
dictors of perceived risk of that same hazard and its
influence was in a positive direction. The greatest im-
pact was found for flood experience on perceived risk
of aflood, followed by earthquake experience on per-
ceived risk of an earthquake, which suggests that ex-
perience is especially important regarding events that
are less universal. These results are in line with pre-
vious results concerning the impact of experience on
perceived risk of floods(!*!”) and earthquakes.('®) In-
creased perceived risk with experience may be ex-
plained by the availability heuristic®) and SARF the-
ory; it is proposed that people assess the ease with
which events can be recalled when making judgments
about risk. If recalling an event is easy, which is
likely to be the case for people who have experienced
an emergency, that event will be perceived as being
more likely to occur and posing greater consequences
than events that are more difficult to bring to mind.®)
While the emotional and impactful nature of emer-
gencies might make recalling past experiences easier,
a recency effect would also facilitate recall. As men-
tioned above, the relationship between hazard expe-
rience and perceived risk was strongest for floods and
earthquakes. In the current sample, flood survivors
mainly experienced their events in the Czech Re-
public, Germany, and Poland, while the greatest pro-

p < 0.001; Flood PR does not include Sweden, since the objective risk could not be calculated.

portion of earthquake survivors came from Turkey
and Italy. Looking at the past occurrences of earth-
quakes in Italy and Turkey, it can be noted that
about half of the past events in these countries since
1900 happened within the last 30 years (i.e., 43.8%
for Italy and 48.7% for Turkey). For floods, the re-
cency of the events is even stronger (i.e., 91.7% for
the Czech Republic, 85.7% for Germany, and 61.5%
for Poland). Therefore, these hazards may still be
topics of conversation among family and commu-
nity members, keeping the events rehearsed in their
minds. Moreover, there may still be visual reminders
in the physical/built environment, for example, dam-
aged buildings or infrastructure awaiting restoration.
This might explain the relatively greater impact of
experience of these hazards on perceived risk.
Hypothesis (2) stated that hazard experience
would affect perceived risk for at least some other
hazards and was also supported to a certain extent
as some cross-over effects were found. Experience
with a public fire not only increased perceived risk
of a public fire but also perceived risk of a terror-
ist attack. Similarly, experience with a public fire
and a terrorist attack increased perceived risk of
a traffic accident. It is possible that the cross-over
effects for the latter might have diminished if ex-
perience of traffic accidents had been included as
well. However, there was clearly something in the
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participants’ experiences with public fires and terror-
ist attacks that bore relation to their perceptions of
traffic accidents. In all the aforementioned cross-over
effects, the events have context in common. Terrorist
attacks, public fires, and traffic accidents would in al-
most all circumstances occur in a public setting. Thus,
if a person had experienced an emergency before in a
building (or outdoor space) that was not so familiar,
surrounded by lots of people who also might not have
been so familiar, with a place of safety and comfort
some distance away, he or she might have been able
to easily picture himself or herself, the threat, and the
person’s ability to cope in those circumstances again
when imagining the context of the nonexperienced
events. The effect might have been aided by explic-
itly asking participants about their own likelihood of
becoming a victim of these events. This theory is sup-
ported by the additional finding of a negative rela-
tionship between experience with both domestic fires
and earthquakes and perceived risk of floods. Again,
these three events share a (private setting this time)
context. Assuming the consequences of the fire and
earthquake experiences were not too severe, it is
likely that participants remained in the same home
afterwards but took steps to protect family/property
in the future (e.g., planned escape routes, secured
fixtures) and therefore may have perceived less risk
from a flood. While this theory may explain the find-
ings reported here, it is not clear whether it could
explain the presence or lack of cross-over effects re-
ported in previous research.(*!5) Further investiga-
tion is needed and should attempt to disentangle the
issue of self-relevance and give greater focus to con-
textual factors.

Of course, if the above theory was the primary
explanation for the results described above from the
current study, significant reciprocal cross-over ef-
fects would be expected also (e.g., of terrorist at-
tack experience on perceived risk of a public fire,
flood experience on perceived risk of a domestic
fire/earthquake, etc.), which was not the case here.
One possible issue that might have complicated mat-
ters is the way in which perceived risk was oper-
ationalized in this study. Becoming a victim might
mean something different for people with experience
than for people without. The word victim might have
been interpreted as getting killed by many people
without experience whereas many of those with ex-
perience might have interpreted it as meaning being
affected because their last exposure to an emergency
event had obviously not killed them. Being more
ambiguous, being affected could have brought to
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mind different things for different people in different
contexts.

The results of the final models (model 2) allow
comment on Hypothesis (3), which stated that objec-
tive risk would influence risk perception. The great-
est impact of objective risk on perceived risk was
found for earthquakes and for terrorist attacks. For
the latter, the high perceived risk values of partic-
ipants in Turkey and Spain were in line with the
objective risk for terrorist attacks, which was high-
est for people in Turkey and Spain. This result indi-
cates that people might have some awareness of the
objective risk and this awareness could inform risk
perception. As stated earlier, awareness might arise
from (the lack of) hazard experience (their own and
possibly that of family, friends, colleagues) and/or
exposure to information about the objective risk.
Previous reports of a positive relationship between
objective and perceived flood risk were not con-
firmed by this study as the impact of objective risk did
not reach statistical significance. Though the model
including objective flood risk was statistically differ-
ent from the model without objective risk, the results
demonstrated an increase rather than a decrease in
country-level variance. One possible explanation for
the lack of a significant correlation between objective
flood risk and perceived risk of a flood might be the
operationalization of objective risk. A positive rela-
tionship between objective and perceived flood risk
was found in previous studies whenever the objective
flood risk was more geographically specific; that is,
regions were divided into specific low- and high-risk
areas!'*!7) or flood plain maps were utilized.® The
use of a global objective flood risk for an entire coun-
try might not always be appropriate to reveal the
impact of objective risk estimations.

Hypothesis (4) stated there would be differences
in perceived risk between the countries and was sup-
ported by the findings. Perceived risk for all events
was significantly influenced by country of residence
although the extent of the influence differed across
events. The greatest variation between countries was
found for perceived risk of an earthquake followed
by perceived risk of a terrorist attack and perceived
risk of a flood. Half of the total variance in per-
ceived risk of an earthquake could be accounted for
by country of residence. Country differences con-
cerning traffic accidents, fires, and floods can be con-
sidered as rather small, since less than 10% of the
total variance was due to the country factor.* De-
scriptive results support these findings. Concerning
perceived risk of an earthquake, the values assigned
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by participants in Turkey and Italy were much larger
compared to participants in the other countries. In
general, participants from Turkey scored very high
across all perceived risks, which is line with previ-
ous results.(133%) The fact that, as discussed earlier,
Turkey is no stranger to experiencing earthquakes
and the finding of cross-over effects with other emer-
gencies affecting private settings might partly explain
this. In addition, Turkey’s road safety record might
have played a part. Elevated perceived risk of traf-
fic accidents in Turkey has previously been related
to a less safe traffic system as well as problems in
road and vehicle quality,** which is supported by the
very high numbers of traffic accidents in this study.
Higher perceived risk of a terrorist attack for partic-
ipants in Spain and Turkey is also in line with previ-
ous findings,*? and likely connected to these coun-
tries’ histories of terrorism conducted by separatist
groups. However, the results of model 2 need to be
taken into consideration because country-level vari-
ances were significantly reduced when objective risk
was incorporated. Although the country-level vari-
ation remained significant for all hazards after this,
the variation in perceived risk of a terrorist attack
and an earthquake was substantially reduced from
12% to 3% and from 53% to only 12% of the to-
tal variance, respectively. This implies that the effect
of factors connected to country of residence beyond
the frequency with which the country experiences an
event (e.g., cultural attitudes) may be quite small.
However, objective risk had no significant impact on
perceived risk of fires (domestic and public), floods,
or traffic accidents, nor did it decrease country-level
variance. For example, with the exception of Turkey,
perceived risk of domestic and public fires was very
similar across countries even though objective risks
differed. It may be that the majority of such events
are not considered sensational enough by journal-
ists/broadcasters (perhaps due to relatively less visi-
ble destruction than seen with, say, an earthquake or
bombing), thus these events receive little nationwide
attention by the media and consequently there is less
need for governments and other agencies to publicize
objective risk information as a counteraction, the re-
sult being lower awareness of the objective risk.

In addition to hazard experience and objective
risk, significant effects were observed in the final
models of female gender (positive), age (negative),
education (negative), and prior emergency knowl-
edge (positive) on perceived risk. These effects were
observed for all events, with the exception of pub-
lic fires and traffic accidents when the variable was
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education. The influence of sociodemographic char-
acteristics on risk perception has been raised before
in past research but with questions over whether
they explain much variance in perceived risk.!) This
study looked at education further by including a mea-
sure of how well educated participants perceived
themselves to be with regards specifically to emer-
gencies. The greater the perceived knowledge con-
cerning topics like first aid and participation in fire
drills, the higher the perceived risk concerning all
emergency events. A study with survivors of floods
and landslides found no significant relationship be-
tween knowledge of mitigation actions and perceived
risk to one’s own life when the event was a flood
and a negative significant relationship when it was
a landslide.('” The relationship between knowledge
and perceived risk was positive, and significant, for
both events when the risk question asked about
whether the event would be likely to occur in the sur-
vivors’ community. These mixed results highlight the
need to be clear about what is meant by perceived
risk. Furthermore, the study('"? only included a sin-
gle question on knowledge and that was related to
mitigation actions for floods/landslides. This study’s
measure comprised several items on knowledge that
would be relevant to other emergency events as well
as the one in question with the results showing that
this knowledge impacted perceived risk for all six
events in a rather global manner.

No study is without limitation and, therefore,
some important issues need to be considered. As
stated earlier, some researchers have questioned the
use of multilevel analysis when there is only a small
number of groups. In this study there were seven
groups (countries). Hox! states that if the number
of groups is around 10, the variance estimates are too
small. Thus, it might be possible that country-level
variance is underestimated in this study. Neverthe-
less, the findings here still demonstrate that country-
level variance in perceived risk might be substan-
tially reduced if objective risk data are considered.
With respect to objective risks in this study, attempts
were made to collect such data for each type of event
from a single source. However, this was not always
possible, for example, with the country-specific oc-
currence data for traffic accidents, and so the col-
lection of these data might therefore differ between
the countries. The possibility of objective risk in-
formation having been collected differently in each
country might mean an over- or underestimation of
any observed impact of objective risk. Unfortunately,
differences in the reporting of the occurrence of, and
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outcomes from, hazards is a problem that has existed
for some time. However, as countries forge closer
political ties and more standardized regulations and
practices, this may pose less of a challenge to interna-
tional research in the future. Another issue is that the
country samples might not be representative, which
limits the generalizability of these findings. Further-
more, a crucial selection bias might be present since it
is possible that people with an especially high level of
perceived risk took part in the BeSeCu Project in or-
der to support research regarding emergency events.
If one perceives a very high likelihood of becoming
a victim again in the future, one might want to take
an active role to enhance knowledge regarding these
incidents. If, on the other hand, someone has expe-
rienced an event but still evaluates the future risk as
very low, one might not be as motivated to partici-
pate, since there is no obvious future benefit in doing
so.

In conclusion, this article shows that experience
with a hazard elevates perceived risk for that haz-
ard and potentially for some other hazards also. Fur-
thermore, it reveals an effect of country of residence
on perceived risk; an effect that greatly depends on
the hazardous event investigated and that might di-
minish if country-specific objective risk is taken into
consideration. Future studies should attempt to repli-
cate these findings with a broader range of countries
and look further into why experience of one type
of event might have a cross-over effect on perceived
risk for certain other types of event (e.g., shared con-
text, specific type of consequences, etc.). Finally, this
article reveals that emergency knowledge, gained in
a variety of ways (i.e., not just through professional
training but through school, work, notices, autodi-
dacticism) can have a wide-ranging elevating effect
on perceived risk.
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People’s perception of risk and its influencing factors has become an important
element of research in past decades. The present paper investigated the influence
of emergency experiences on risk perception and the impact of experience and
gender on the accuracy of risk perception. A representative sample of the Ger-
man population was subdivided into a general survivor group who had experi-
enced at least one emergency previously (N=165) and a general public group
with no prior emergency experiences (N =2248), which were compared to a Ger-
man sample of survivors from the EU-funded Behavior, Security, and Culture
(BeSeCu) international study of human behavior in emergency situations and
evacuations (N=201). The perceived risk of different emergencies — including
larger-scale events like floods and other important but often overlooked events
like domestic fires — was assessed with a questionnaire. Objective risk was also
calculated for different emergencies and compared to the risk perceptions of each
group to provide a measure of accuracy. The results of this study showed that
emergency experiences increase perceived risk, for the experienced event in par-
ticular, and this outcome was evident regardless of whether the event was a
large-scale one like a natural disaster or a smaller-scale one like a fire in one’s
home. Additional data from the BeSeCu survivors identified several pre-, peri-,
and post-event factors that might have influenced this outcome. Further results
included the finding that gender is an important factor that moderates the accu-
racy of risk estimations but researchers should be mindful that the presence and
pattern of any gender difference in perceived risk accuracy may vary across
different types of event. Possible reasons and implications of the results are
discussed.

Keywords: risk perception; experience; survivor

Background

The psychological construct of risk perception is defined as the subjective judgment
of people when characterizing and evaluating hazards (Slovic 1987, 1999) with
perceived risk being the perceived likelihood of encountering a hazard (Gierlach,
Bradley, and Beutler 2010). People’s perception of different risks has become an
important element of research in past decades (Cohen, Etner, and Jeleva 2007;
Fischhoff, 1995; Kasperson et al. 1988; Lichtenstein et al. 1978; Slovic, Fischhoff,
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and Lichtenstein 1982), since it is important in order to learn more about the way
people interpret and respond to risks, to improve safety communication, and to opti-
mize the introduction of new prevention strategies (e.g. new regulations or safety
products; Freudenburg 1988; Slovic 1987; Visschers and Siegrist 2008). Accurate
risk perception can help to make well-informed decisions towards the risks and
mobilize actions for prevention (Andersson 2011; Lichtenstein et al. 1978).
Accordingly, some studies have found a positive association between risk perception
and disaster preparedness (e.g. first aid knowledge, insurance, and emergency water
and food supplies; Lee and Lemyre 2009; Lindell and Hwang 2008; Miceli, Sotgiu,
and Settanni 2008; Yang et al. 2006).

Risk perception and experience

Personal experience with the event is one factor that has been shown to influence
risk perception (e.g. Barnett and Breakwell 2001; Gow, Pritchard, and Chant 2008;
Helweg-Larsen 1999; Ho et al. 2008; Kasapoglu and Mehmet 2004; Kellens et al.
2011; Lindell and Hwang 2008; Plapp and Werner 2004; Siegrist and Gutscher
2006). Barnett and Breakwell (2001) suggested that the impact of experience on the
perceived risk for the event depends on the voluntariness of an event. For involun-
tary events, more experience and greater previous impact resulted in higher concern
(Barnett and Breakwell 2001). Experiencing a disaster or an emergency situation
can be considered as involuntary and investigations of risk perception after a disaster
have usually been limited to large-scale disasters like floods or earthquakes, since
people of a specific region could be contacted. For floods (Kellens et al. 2011;
Siegrist and Gutscher 2006), tornadoes (Viscusi and Zeckhauser 2006), hurricanes
(Viscusi and Zeckhauser 2006), and earthquakes (Kasapoglu and Mehmet 2004) it
has been found that experience with the event increased risk perception for this
event, which might be accurate due to the geographic factors influencing those
events. Contrary results have been reported as well. A different study found that nat-
ural disaster experience was related to lower perceived risk for negative outcomes
caused by the event (Halpern-Felsher et al. 2001) and experiencing a flood or an
earthquake had no impact on perceived risk (Viscusi and Zeckhauser 2006). In order
to explain these inconsistencies, it has been proposed that the effect of experience
depends on the associated feelings with the event (Terpstra 2011). If the experience
of a flood was associated with negative feelings, the perceived future risk of a flood
was higher (Terpstra 2011). Furthermore Barnett and Breakwell (2001) concluded
that experience is defined by an event’s frequency, impact, and outcome and a great
impact of an event on one’s life can especially increase perceived risk. With respect
to the accuracy of risk perception, it has been suggested that experience might lead
to a more realistic evaluation of the corresponding objective risk (Sjoberg 2000).

One important theory underlying the effects of experiences on risk perception is
the availability heuristic (Tversky and Kahneman 1973), which states that the proba-
bility estimations of people are mediated by the possibility to recall these events or
similar cases in one’s own environment. It is proposed that people assess the ease
with which incidents can be recalled and, if recall of an event is easy (which it
should be with personal experience), it will be perceived as more likely or more fre-
quent than events which are more difficult to bring to mind (Tversky and Kahneman
1973).
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Risk perception and objective measures

Much research has been done regarding the comparison of perceived risk with
objective risk estimations (Alm and Lindberg 2000; Andersson 2011; Horney et al.
2010; Kellens et al. 2011; Krasovskaia et al. 2001; Lichtenstein et al. 1978;
Loewenstein and Mather 1990). These objective risk estimations are often based on
statistics (Lichtenstein et al. 1978) or expert judgments (Kellens et al. 2011). Results
are mixed and depend on the incident investigated as well as several demographic
factors. Positive correlations between perceived risk and objective risk have been
found with respect to floods (Horney et al. 2010; Kellens et al. 2011), different
causes of death (Lichtenstein et al. 1978), and problems like unemployment, infla-
tion, or crime (Loewenstein and Mather 1990). Participants seem to be quite able to
estimate correct rank orders of risks (Alm and Lindberg 2000; Lichtenstein et al.
1978) but they fail to evaluate the real numbers (Andersson 2011; Horney et al.
2010; Krasovskaia et al. 2001; Lichtenstein et al. 1978). In general, low frequency
events or risks tend to be overestimated and high frequency events and risks tend to
be underestimated (Hakes and Viscusi 2004; Lichtenstein et al. 1978; Sjoberg 1999,
2000; Slovic, Fischhoff, and Lichtenstein 1979). Among the most overestimated
events in the study of Lichtenstein et al. (1978) were floods and all kinds of acci-
dents since they were considered rather sensational events. Consequently, and in
contrast to objective risk assessment or experts’ evaluation of risks, subjective risk
perception appears to integrate qualitative factors like controllability, severity, conse-
quences, and familiarity with an event (Gregory and Mendelsohn 1993; Slovic,
Fischhoff, and Lichtenstein 1979).

Impact of personal characteristics

Personal characteristics have also been found to be influential, e.g. women have
reported higher risk perception values than have men (Andersson 2011; Armas
2006; Ho et al. 2008; Kellens et al. 2011; Lindell and Hwang 2008), women have
rated their road mortality risk more accurately when age-related objective risk has
been considered (Andersson 2011) and women’s estimations of different causes of
death have been found to become more accurate with increasing age (Hakes and
Viscusi 2004). Higher perceived risk concerning earthquakes (Armas 2006) and
floods (Kellens et al. 2011) has been found with increasing age and, for married peo-
ple, the perceived risk of terrorism has been found to be higher when compared to
non-married people (Eisenman et al. 2009). Furthermore road mortality risk percep-
tion (Andersson 2011) and estimations of different causes of death (Hakes and
Viscusi 2004) have been found to be more accurate for people educated to a higher
level.

In conclusion, it has been found that experiencing a large-scale disaster can ele-
vate the level of perceived risk for this type of event. Are these results also true for
rather smaller-scale events like building fires, which are not restricted by geographi-
cal factors? While such events may be smaller-scale in terms of the numbers of peo-
ple and properties affected in each individual case, they are not small scale in terms
of the numbers which occur annually, particularly domestic fires which are the main
source of fire-related injuries and deaths and carry a considerable cost in terms of
property damage (e.g. Brushlinsky et al. 2008). Previous research lacks the investi-
gation of fire-risk perception with respect to people who have experienced a fire in a
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domestic or public building. Although research has been done concerning
experience and the perceived risk of wild fires, the results might depend on the spec-
ificity of this type of event which also depends on geographical factors as well as
climatic conditions. Therefore, some regions might be more prone to wild fires than
others whereas fires in domestic or public settings can and do happen all over the
world. Additionally, fires in domestic and public buildings may receive less media
coverage and may have a more sudden, unexpected onset than wild fires and so peo-
ple’s perceptions of and preparedness for them may differ. Furthermore, as described
earlier, objective risk and perceived risk often differ with people overestimating low
frequency events and underestimating high frequency events. But how does experi-
ence, and therefore a possible increase in perceived risk, influence the accuracy of
risk perception? For example, does experience of a disaster, or even a relatively
smaller-scale emergency like a building fire, lead to a more realistic risk perception
of the event or does it lead to an overestimation of risks? Additionally, do these
impacts differ according to personal characteristics, particularly gender, as might be
suggested by the results of Andersson (2011)?

The present paper examines the effects of emergency experiences on risk per-
ception relating to specific types of events and the comparability of perceived and
objective mean risk. Risk perception was investigated regarding five different emer-
gency situations including the risk for domestic and public building fire events. Per-
ceived risk was then compared to objective risk rates in all groups in order to
determine a possible impact of experience on the difference between perceived risk
and objective risk for the event. In accordance with the risk perception literature, it
was hypothesized that:

(1) Participants with prior emergency experience would report an elevated level
of perceived risk compared to the sample with no emergency experience.

(2) Perceived risk would differ from the objective risk for the corresponding
event, with risks for terrorism and floods being overestimated (due to being
larger-scale, ‘sensational’ events) and risks for fires as well as traffic acci-
dents being underestimated (due to being smaller-scale, more ‘everyday’
events, at least in the eyes of the media).

(3) Gender as well as emergency experience might influence the accuracy of risk
perception.

Method
Samples
Survivors sample

A sample of 1112 citizens was drawn from the EU-funded Behavior, Security, and
Culture (BeSeCu) project (Schmidt and Galea 2013), an international investigation of
human behavior in emergency situations and evacuations. This sample had survived,
that is personally experienced, a fire in a domestic or public setting, an earthquake, a
terrorist attack, or a flood in one of the European countries where project partners
were based (i.e. Germany, Czech Republic, Poland, Sweden, Spain, Turkey, UK, and
Italy). All participants gave their informed consent and met the following inclusion
criteria: (1) they were at least 18 years old; (2) the emergency services attended the
incident; and (3) the emergency did not happen any earlier than 1999. Participants’
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reactions before, during, and after the specific event were obtained through a
self-report instrument (Knuth et al. 2013) which was the result of a cross-national
development process (Knuth, Kehl, and Schmidt 2013) including literature review,
expert consultations, focus groups with survivors and first responders, and a pretest.
For this present study, only the 201 survivors resident in Germany who experienced
either a flood, a terrorist attack or a fire (referred to here as BeSeCu-s) were included.

General population sample

A cross-sectional, population-based survey was carried out by an independent Insti-
tute for Social Research (USUMA, Berlin) with a randomly selected sample repre-
sentative of the general German population. Germany was subdivided into 258
sample points representing the different regions of the country. Inclusion criteria
were being at least 14 years old and having sufficient ability to understand the
German language in written form. Study assistants visited the participants, informed
them about the study and presented self-rating questionnaires. All participants gave
their informed consent. For minors, parents gave their consent. Data collection took
place in June and July 2011. The initial sample consisted of 4386 addresses of
which 4327 were valid. In total, 2555 participants completed the study.

In order to investigate differences in risk perception between survivors of emer-
gency incidents and people with no emergency experience, a subdivision of the repre-
sentative sample was necessary. The representative sample was asked about
experiences with fires, floods, and terrorist attacks, and people who reported having
experienced at least one of these events were combined in the group of general survi-
vors (general-s). Participants who did not answer these questions had to be eliminated
from the study. Furthermore, all participants from the representative sample aged
17 and younger were also excluded in order to enhance the comparability to the
BeSeCu sample. A differentiation between survivors from the BeSeCu study and the
general population sample was made since the inclusion criteria concerning the event
(i.e. the event was no longer than 11 years ago and the emergency services were
involved) were not put to the latter group and the purpose of the two surveys was dif-
ferent which might affect the risk ratings; this will be discussed later. Of the general
population sample of 2413 participants, 2.82% had already experienced a house fire
incident, 3.77% a flood, and .58% had already experienced a terrorist attack. There-
fore, 6.84% (N = 165) of the participants in the general population sample had experi-
enced at least one of these events and comprised the group of general-s. The general
population sample, therefore, included 2413 participants, consisting of 165 general-s
and 2248 participants with no emergency experience (general public).

Incident experiences

Direct emergency experience was the main inclusion criterion for all BeSeCu partic-
ipants. Participants answered a detailed questionnaire concerning the event in ques-
tion (Knuth et al. 2013) which included pre-event factors like emergency-relevant
knowledge, emotional and cognitive reactions during the event (e.g. emotional dis-
tress, threat perception, panic-like symptoms, and perceived control), and the conse-
quences of the event (e.g. injuries, property damage, impacted life domains, and
post-event distress). Furthermore, BeSeCu participants were asked about prior
emergency experiences: Before the incident occurred, had you ever experienced any
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of the following incidents? Please tick all that apply. (Answer options were: A fire in
a home, a terrorist attack, a fire in a public building; a flood). For the general pop-
ulation sample the experience question was slightly different: Have you ever been
affected by any of the following incidents (e.g. by evacuation, injuries, or damages)?
Please tick all that apply. (Answer options: a house fire; a terrorist attack; a flood).

Perceived risk

The same risk perception items were used in all samples to assess subjective risk
perception with respect to different emergency events. Participants were asked: In
your opinion, how likely is it that, in the future, you will become a victim of the fol-
lowing emergency situations? Perceived risk regarding the incidents a domestic fire,
a fire in a public building, a terroristic attack, a flood, and a traffic accident were
assessed by evaluating the likelihood on a scale from 0 to 100%.

Objective risk

To compare the subjective perceived risk to an objective measure, the objective risk
needed to be calculated. For a given year or time period, the number of incidents as
well as the mean population during this time were used to calculate the objective
individual mean risk for the incidents (see Table 1). The objective risk rates in this
paper, therefore, represent mean risk calculation for the German population.

All calculations were based on statistics for events in Germany only. The risk of
experiencing a fire incident was calculated based on the number of fire incidents in
one year and the mean population in that year. Lifetime risk was calculated by divid-
ing the risk for one year by the mean life expectancy in Germany (79.8 years
[Destatis 2011]). With respect to possible gender differences, the objective risk
numbers for men and women regarding traffic accidents and fires were also calcu-
lated. Gender-specific data were not available for the other events. The lifetime risks
for getting injured in a traffic accident were 41.44% for men and 31.88% for women
and were based on gender-specific data (Destatis 2011). The lifetime risk for

Table 1. Objective risk assessment for Germany.

Incident Year Number Lifetime risk %
Fire Incidents® 2006 187,604 18.16
Being killed 2006 424 .04
Terrorist attacks” 1990-2010 554 .0027
Being injured 1990-2010 466 .0023
Being killed 1990-2010 43 .0002
Floods® 1900-2012 14 .00
Affected 1900-2012 536,758 47
Traffic accidents® 2010 2,411,271 235.37
Being injured 2010 374,818 36.59
Being killed 2010 3,648 .36

*Brushlinsky et al. (2008).

PNational Consortium for the Study of Terrorism and Responses to Terrorism (2011).
“Université Catholique de Louvain (2012).

9Destatis (2011).
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experiencing a fire was based on gender-specific data concerning fire deaths
(Deutscher Feuerwehrverband e.V. 2009), since gender-specific data for fire
experiences were not available. The ratio of 59% male fire deaths and 41%
female fire victims was applied to the lifetime risk for experiencing a fire.
Accordingly, the risk for women was 14.89% and for men 21.43%.

Data analysis

Analysis of variance (ANOVA), ¥ tests, as well as their corresponding effect sizes
Cramer’s V and 5, were calculated to test differences in mean risk perception values
between the three groups. A hierarchical regression analysis was conducted in order
to control the impact of socio-demographic differences and to analyze the impact of
prior experiences on incident-specific perceived risk. Categorical variables with
more than two categories were transformed into indicator variables using dummy
coding. Blockwise entry was used and socio-demographic information was entered
first, followed by the indicator variable of the different groups. Two identical regres-
sion analyses were performed differing only in the sample group that was used as
the reference. In Model 2a, the general public sample was the reference, whereas
the BeSeCu-s group was used as the reference in Model 25. Multicollinearity was
investigated using the tolerance statistic and VIF values. Incident-specific regression
analyses were done with the subsamples of domestic fire survivors as well as flood
survivors of the BeSeCu-s sample using backward elimination. In order to investi-
gate the accuracy of risk perception, mean differences between perceived risk and
objective risk (Mp;) were calculated and then tested in each sample in a one-sample
t-test against zero. Objective fire risk for the three groups was calculated by the
mean risk for domestic fires and fires in a public building. Further analyses of the
impact of experiences and gender on the accuracy of risk perception were done by
dividing the two survivor samples into participants who only experienced the spe-
cific event in question and no others, and participants who never experienced that
specific event and, therefore, only other events. Kruskal-Wallis-Test was applied in
order to compare the accuracy of risk perception between the different groups. All
analyses were conducted using SPSS 21.0 computer software.

Results
Sample characteristics

Socio-demographic characteristics of the three groups BeSeCu-s (n=201), General
public (n=2248), and General-s (n=165) are presented in Table 2. The inquiry of
annual net income used three categories which were adapted according to the aver-
age annual net income in Germany (GfK AG 2008). The three categories display
percentages, though modified, based around a suggested definition of middle class
(Grabka and Frick 2008): 1 =Iless than 70% of annual net income; 2 =between 70%
and 150% of annual net income; and 3 = more than 150% of annual net income. Fur-
thermore, Table 2 presents prior emergency experiences of the two survivor groups.

Direct experience and risk perception

Mean perceived risk is shown in Table 3 as are ANOVA results. Mean perceived
risk regarding each of the five incidents differs significantly between the three
samples. Medium effect sizes were found for the differences between the groups in
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Table 2. Socio-demographic characteristics of the samples (N=2614).

BeSeCu-s n = General public General-s
201 n=2248 n=165
n % n % n % P df )% cv

Male gender 88 43.8 1065 47.4 79 479 1.00 2 .608 .02
Marital status® 94.00 6 <.001 13

Single 106 53.0 536 23.8 32 19.4

Married 77 38.5 1163 51.7 83 50.3

Divorced 12 6.0 275 12.2 24 14.5

Widowed 5 2.5 274 12.2 26 15.8
Qualifications” 239.16 8 <.001 21

No formal 0 .0 64 2.9 5 3.1

Lowest 20 10.1 903 40.3 64 39.3

Intermediary 58 29.1 900 40.2 70 42.9

Higher 59 29.6 192 8.6 10 6.1

University 62 31.2 180 8.0 14 8.6
Income® 64.15 4 <.001 A1

<13.114,-€ 66 342 1000 45.4 67 41.6

13.114,-€- 28.101,-€ 89 46.1 1088 49.4 85 52.8

>28.101,-€ 38 19.7 115 52 9 5.6
Experiences

Fire 169 84.1 - — 68 41.2 72.96 1 <.001 —.45

Flood® 55 27.5 - - 91 55.2 28.80 1 <.001 28

Terror” 4 2.0 - - 14 8.5 8.11 1 <.01 15
Age® M(SD) 41.22 (15.58) 50.39 (17.45) 51.81 (16.87) F(2,2610)=27.07; p<.001

*1 (.0%) Missing.
®13 (.5%) Missing.
°57 (2.2%) Missing.
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Table 3. Mean total perceived risk for each sample.

BeSeCu-s  General public ~ General-s

M SO M SD M SD F dfldR p g

Fire (domestic) 29.66" 28.56 12.00° 16.40 16.61* 18.99 91.64 2/2577 <.001 .26

Fire (public) 22.10° 2421 7.86" 12.74 11.61* 18.24 90.99 2/2564 <.001 .26
Terrorist attack 14.17* 22.10  7.79% 14.13 10.95° 16.88 1829 2/2555 <.001 .12
Flood 19.47* 27.89 3.63" 893 9.53" 18.09 162.29 2/2550 <.001 .34

Traffic accident 51.30 30.68 28.86" 25.93 34.24" 26.99 66.95 2/2596 <.001 .22

3> the same character on mean risk perception values means that these two means differ significantly
(p <.05) in analysis of variance followed by Bonferroni post hoc tests.

perceived risk for fires in domestic and public settings and floods. All three groups
indicated a traffic accident as the incident which was most likely to happen to them
and a domestic fire as the second likeliest event.

Since the samples differed with respect to socio-demographics, hierarchical
regression analyses were conducted in order to control the influence of these factors.
Results are displayed in Table 4. In summary, the final model explained 2—-13% of

Table 4. Hierarchical regression analyses regarding incident-specific perceived risk.

Domestic
fire Public fire Terror Flood Traffic
p s p s p

Step 1 R*=.01%% R*= 01%** R*= (1% R*=02%** R*= (Q1**
Gender .00 .01 .00 .00 .01
Age —-.03 — —.08** —. 10*** —.09%*
Relationship status

Married (Single = ref) .02 .05 0 09 .02

Divorced (Single = ref) —.01 .02 .05* .04 .00

Widowed (Single = ref) .07%* 07%* 10%F* .05 .05
Qualifications

No (Highest = ref) —.01 .00 —-.03 .02 —-.00

Lowest (Highest = ref) -.01 .01 —-.05 .05 .00

Medium (Highest = ref) .03 .01 -.03 .06 .02

High (Highest = ref) —.01 —.01 —-.03 .02 —.02
Income

Low (High = ref) 4k .09* .03 .07 .02

Medium (High = ref) A1 J0%* .04 .04 .01
Step 2a (General public=  R*=.08*¥* R*= (7#%% R*= (2%** R>= |3%%% R>= (f*+**

ref)
BeSeCu-s 2THEE 26H%* ek 34k 2%k
General-s 06%* 06%* .05% JEE .05%
Step 2b (BeSeCu-s =ref) ~ R>=.08*** R*= (7*** R*= (2%** RZ= |3%%* RZ= (G*+**
General-s —.19%** —. 18*** —.06* —.20%%* —.16%%*
General public —.35%%* —.34%%* —.15%%* — . 45%H* —.20%%*
p <.050.
**p <.010.

wHkp < 001,
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variance in the incident-specific risk perception values. The results confirm group
differences found with post hoc tests of analyses of variance. Only one additional
difference was observed for perceived risk concerning terrorist attacks: the differ-
ence between general-s and BeSeCu-s reached statistical significance (see Table 4).

More experience analyses for the samples of BeSeCu-s and general-s are dis-
played in Table 5. Results suggest that experience with a particular type of event
predicts perceived risk for this specific type of event, and the differences in per-
ceived risk between general-s and BeSeCu-s persist even with the emergency experi-
ence factors controlled.

Pre-, peri-, and post-event factors impacting perceived risk for experienced events

The mean time since the event for the BeSeCu-s sample was 2.66 years (SD = 3.18)
for domestic fires, 5.67 years (SD=3.67) for floods, and 2.04 years (SD =3.09) for
public fire incidents. Further regression analyses in the BeSeCu-s sample only inves-
tigated the factors of experience that might impact risk perception by using other
data collected in the BeSeCu study. In the sample of BeSeCu domestic fire survivors
(n=189), it was found that domestic fire risk perception was affected by low

Table 5. Hierarchical regression analyses regarding incident-specific perceived risk (only
BeSeCu-s and general-s samples).

Domestic fire  Public fire  Terror Flood Traffic
B s s p p

Step 1 R*=.10%%% R?=13%%% R?= 06  R’=23%%* R>= 14%%*
Gender .00 .06 .08 .03 .00
Age —-.15 —.40%* —.19% —.20%* —. 34k
Relationship status

Married (Single = ref) .07 A7 19% A1 16%*

Divorced (Single = ref) .00 .09 .07 .08 .04

Widowed (Single = ref) .03 14 16* .06 18%
Qualifications

No (Highest = ref) —.08 —.09 .03 .05 —.08

Lowest (Highest = ref) .01 .05 —.06 .09 —.02

Medium (Highest = ref) .04 .00 .03 14% .02

High (Highest = ref) —.08 —.07 —.12 —.01 —.09
Income

Low (High =ref) 19% .00 .00 .04 .00

Medium (High = ref) A2 .05 .02 .01 .07
Experiences

Fire 23% 24%% .06 11 24%%*

Flood .07 22% 11 S5 23%*

Terror .05 .09 14%* 10 .02
Step 2 (BeSeCu-s=ref) ~ R’=.13%** R’= 15%+% R7= (8% R’=31*** R7= |7***
General-s —.20%* —-.17* —.18* —.36%%* —.23%%*
*p<.050.
**p <.010.

wH%p < 001,
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education (high =reference) f=-.23, p<.05, emotional distress at realization
p=—29, p<.05, panic-like symptoms f=.24, p<.05, and post-event distress
p=27, p<.05 (adjusted R*=.13, p<.01). Risk perception concerning future floods
was investigated within the BeSeCu sample of flood survivors (n=31) and the
following factors reached statistical significance: the time since the event f=—.57,
p<.001, low education (high=reference) f=.36, p<.05, and emergency-relevant
knowledge =32, p<.05 (adjusted R*= .43, p<.001).

Accuracy of perceived risk

Comparisons between perceived risk and objective measures of risk were done con-
cerning all events. A positive difference value (Mp,;) represents an overestimation
of the objective risk, whereas a negative value stands for an underestimation of the
objective risk.

Terrorism risk

The objective risk concerning a terrorist attack [BeSeCu-s: Mp;=14.17; SD=
22.10; #(193)=8.93; p<.001; d=.64; general-s: Mp;; = 10.95; SD=16.88; #(159)
=8.20; p<.001; d=.65; general public: Mp;z=7.79; SD=14.13; #(2203)=25.90;
p<.001; d=.55] was overestimated in all samples.

Risk for experiencing a terrorist attack was overestimated by men in the BeSeCu-s
sample [Mp,;=13.84; SD=23.82; #83)=5.32; p<.001; d=.58], in the general-s
sample [Mp;;=8.03; SD=10.94; ((77)=6.48; p<.001; d=.73], and in the general
public sample [Mp;=7.82; SD =13.78; (1043)=18.34; p <.001; d=.57].

Women in the BeSeCu-s sample [Mp=14.42; SD=20.79; #109)=7.27,
p<.001; d=.69], the general public sample [Mp;;=7.77; SD=14.44; 1(1159)=
18.33; p<.001; d=.54], and the general-s sample [Mp;;=13.73; SD =20.73; #(81)
=6.00; p<.001; d=.66] overestimated their terrorist attack risk.

Risk for traffic accidents

The mean difference between subjective and gender-specific objective risk concern-
ing a fraffic accident was significant for BeSeCu-s [Mp;=15.25; SD=30.75;
#(196)=6.96; p<.001; d=.50] and the general public sample [Mp;z=—7.55;
SD =26.46; 1(2237)=-13.50; p<.001; d=.29], but not in the general-s sample
[Mpz=—2.24; SD=27.68; #(163) =—1.04; p=.300; d=.08].

Men overestimated their specific objective risk for getting injured in a traffic
incident in the BeSeCu-s sample [Mp;z=12.06; SD=31.68; #85)=3.53; p<.01; d
=.38] and underestimated that risk in the general public sample [Mp;z=—13.16; SD
=25.17; #(1059)=-17.02; p<.001; d=.52], as well as in the general-s sample
[Mp;=—8.78; SD=26.46; #(78)=—2.95; p<.01; d=.33].

Women overestimated their specific objective risk for getting injured in a traffic
accident in the BeSeCu-s sample [Mp;=17.72; SD=29.92; #110)=6.24; p <.001;
d=.59], underestimated the risk in the general public sample [Mp;;=—2.50; SD =
26.59; ((1177)=-3.23; p<.01; d=.09] and estimated the risk correctly in the gen-
eral-s sample [Mp;z=3.83; SD =27.56; #(84)=1.28; p=.204; d=.14].



Table 6. Mean differences between perceived and objective flood risk.

BeSeCu-s
Flood experiences

General-s

Flood i
" i General-public

Global

Yes, only Never Yes, only Never :
(n=32) (n=139) Yes vs. never (n=281) (n=171) (n=2199) comparison
Mpyy(SD)  Mp; (SD) H (df); y Mpyy(SD)  Mpyy(SD)  Yes vs. never H (df); 7 Mp;; (SD) H ar p
Accu Flood 48.66 (32.32) 8.70 (16.40) 50.67***(1); .55 13.36 (20.66) 3.15 (9.37) 26.72%%*(1); .42 3.16 (8.93) 201.68*** 4 28
Men 47.61 (35.74) 10.21 (18.45) 17.82***(1); .50 9.68 (15.38) 2.31 (5.28) 9.89***(1); .37 2.78 (7.89) 85.02%** 4 27
Women 49.37 (30.76)  7.58 (14.73) 32.62***(1); .58 16.94 (24.43) 3.84 (11.74) 17.27%%%(1); .47 3.50 (9.76)  117.09*** 4 30
Men vs. .00(1); .00 .00(1); .00 1.87(1); .15 .05(1); .03 1.22(1); .02
Women
H (df); y
kD <.001.
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Table 7. Mean differences between perceived and objective fire risk.

BeSeCu-s
Fire experiences

General-s

Fire experiences )
General-public

Global comparison

Yes, only (n=133) Never (r=32)  Yes vs. never Yes, only (n=61) Never (n=97) Yes vs. never (n=2248)

Mpyy (SD) Mpyy (SD) H(df); n Mpyy (SD) Mpyy (SD) H (df); y Mpyy (SD) H da
Accu fire 9.27 (24.56) .86 (24.82) 3.63(1); .15 —4.17 (13.16)  —4.13 (17.48) 1.25(1); .09  —=7.99 (13.78) 101.36%** 4 .20
Men 3.50 (22.88) —11.18 (10.17) 5.42*%(1); .28  —6.30 (14.78)  —8.79 (14.12) 1.68(1); .15 —11.87 (12.35) 50.20%*%* 4 21
Women 13.52 (25.03) 8.89 (28.53) 46(1); .07 —2.55 (11.75) .64 (19.36) .00(1); .00 —4.51 (14.07) 65.08%** 4 22
Men vs. Women H (df); » 6.83%%(1); .23 11.56%**(1); .63 2.65(1); .21 12.11%%%(1); .36 377.34%*%*(1); .41
*p <.05.
**p < .01,
*H%kp <.001.

Y2UDasay YS1y Jo [puinop

v107 1udy 22
$89016 WAMA

NS :D0 VS 110D

UOISIAY

TO0 VO S AD




AQl4
AQIS

RIJRR 910685 . CE: SK QA: CL
22 April 2014 Revision Coll: SA  QC: SN

14 D. Knuth et al.

Flood risk

The objective flood risk was overestimated in all samples [BeSeCu-s: Mp;= 19.00;
SD=27.89; #(194)=9.51; p<.001; d=.68; general-s: Mp;=9.06; SD =18.09;
#(158)=6.32; p<.001; d=.50; general public: Mp;z=3.16; SD=28.93;
#(2198)=16.61; p<.001; d=.35].

The objective risk of experiencing a flood was overestimated by men in the Be-
SeCu-s sample [Mp=21.01; SD=30.18; #(84)=6.42; p<.001; d=.70], in the
general-s sample [Mp;z=6.71; SD=13.34; (76)=4.42; p<.001; d=.50], and in
the general public sample [Mp;;=2.78; SD=7.89; #(1036)=11.36; p<.001;
d=.35].

Similarly, women in the BeSeCu-s sample [Mp;=17.45; SD=26.03;
#(109)=7.03; p<.001; d=.67], the general-s sample [Mp;;=11.27; SD=21.47;
#(81)=4.75; p<.001; d=.52], and the general public sample [Mp;;=3.50;
SD=9.76; t((1161)=12.24; p<.001; d=.36] all overestimated their objective flood
risk.

Risk for fire incidents

The mean difference between gender-specific objective and perceived risk for expe-
riencing a fire was significantly different from zero in all three samples: BeSeCu-s
[Mpig=8.18; SD=24.64; #(197)=4.67; p<.001; d=.33], general-s [Mp;;=—3.81;
SD=16.81; #«161)=-2.88; p<.0l; d=.23], and general public sample [Mp;;s
=—7.99; SD=13.78; 1(2223)=-27.35; p<.001; d=.58].

The objective risk of experiencing a fire was estimated correctly by men in the
BeSeCu-s sample [Mp;;=2.96; SD=22.77; #(86)=1.21; p=.229; d=.13], but
underestimated in the general-s sample [Mp;;=—7.55; SD=15.56; #(77)=—4.28,
p<.001; d=.49] and in the general public sample [Mp,;;=—11.87, SD=12.35;
#(1052)=—31.19; p<.001; d=.96].

Women in the BeSeCu-s sample overestimated their objective fire risk
[Mpig=12.28; SD=25.37; #(110)=5.10; p<.001; d=.48], whereas women in the
general public sample underestimated their risk [Mp;z=—4.51; SD=14.07; #1170)
=—10.96; p<.001; d=.32] and the difference did not significantly differ from zero
in the general-s sample [Mp;;=—.34; SD=17.28; #(83)=—.18; p=.859; d=.02].

Tables 6 and 7 display the mean differences between perceived risk and objec-
tive risk with respect to fires and floods differentiated for men and women as well
as for participants with and without this specific experience.

Discussion

The goal of this study was to investigate the influence of emergency experiences on
risk perception with respect to different incidents. Furthermore, the study investi-
gated the impact of experience and gender on the accuracy of perceived risk.

Direct experience and risk perception

The first hypothesis stated that people with emergency experience would report
higher perceived risk compared to participants with no emergency experience. First
of all, the findings support this hypothesis since the samples with emergency
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experience reported significantly higher perceived risk for each event compared to
the sample with no emergency experience. The highest values were found among
the BeSeCu-s sample, followed by the general-s, and then the general public sample.
The greatest impact was found for flood experience on perceived risk of a flood.
The results are in line with the availability heuristic hypothesis, since the general
public sample had no direct experience with the events in question and, therefore,
recalling an event might have been more difficult, which led to lower risk perception
values for the corresponding events (Tversky and Kahneman 1973).

Nevertheless, even after controlling for emergency experience the differences
between BeSeCu-s and general-s in terms of perceived risk remained present for all
events. In this regard, a possible influence of salience of the event is worth discuss-
ing. In a previous study (Vastfjall, Peters, and Slovic 2008), a sample of people not
directly affected by the Tsunami of 2004 was reminded of the event which led to
increased perceived risk for negative and decreased perceived risk for positive life
events (Vastfjall, Peters, and Slovic 2008). Although questions regarding risk per-
ception were asked at the beginning of the BeSeCu questionnaire, before answering
detailed questions about the event experienced, people were already reminded of the
event since the entire questionnaire concerned this event and the event itself was an
inclusion criterion. For the general population samples, these questions were asked
in a different context which was not primarily concerned with the experience of an
emergency event. Yet, another possible explanation for the elevated perceived risk
in the BeSeCu-s sample is the fact that one inclusion criterion requested the involve-
ment of the emergency services for the incidents which was not the case for the gen-
eral-s sample. As a result, it could be suspected that the incidents experienced by
the BeSeCu-s sample might have been more severe. Indeed, previous results indicate
that the impact of previous experiences is important, with high impact (Barnett and
Breakwell 2001) or negative feelings associated with the event (Terpstra 2011)
resulting in higher concern. Additional investigation of the BeSeCu-s sample
revealed that, amongst other factors, emotional reactions during and after the event
predicted perceived risk for domestic fires.

BeSeCu-s’ perceived risk for floods on the other hand was mainly influenced by
the time since the last event and emergency-relevant knowledge. This result demon-
strates the impact of the passing of time since the experience. For BeSeCu-s the event
occurred within the last 11 years (i.e. not before 1999) but for the general-s there was
no such criterion, therefore, people may also have considered experiences before
1999. A large number of BeSeCu-s participants had actually experienced the event
within three years prior to the survey and it is possible, especially considering the
results concerning flood risk perception, that perceived risk increases after experienc-
ing an emergency event, remains at a higher level for a longer period of time and
decreases again after a period without any incidents. This process of perceived risk
was found in a study concerning the 1994 Northridge earthquake (Helweg-Larsen
1999). Immediately after the earthquake, and even five months later, no optimistic
bias for earthquakes and, therefore, no underestimation of personal risk was found in
a student sample. Longitudinal studies are needed in order to determine how long
these possible changes persist. The present results support the impact of direct hazard
experience on risk perception but further dimensions of one’s personal experience
need to be taken into account as well. Furthermore, the impact of experience on risk
perception was larger for floods compared to fire incidents, which suggests that char-
acteristics of the different types of event should also be given deeper consideration.
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Accuracy of perceived risk

To test the second hypothesis — that people’s perceived risk would not match the
objective risk — objective risk for the incidents was compared to the perceived risk.
In general, people in all three samples adhered to the objective risk order of the
events, which is in line with previous findings (Alm and Lindberg 2000). Neverthe-
less, as hypothesized, the perceived risk for experiencing a terrorist attack and a
flood in Germany was overestimated in all three samples. For traffic accidents and
fire incidents the results differ from that hypothesized, especially in the BeSeCu-s
sample. BeSeCu-s participants also overestimated these two objective risks whereas
the general public sample (as hypothesized) underestimated those risks. The general-
s sample underestimated the fire risk but rated the traffic risk accurately. In
conclusion, the hypothesis was confirmed for the sample with no prior emergency
experiences, but not entirely confirmed in the samples with emergency experiences.

With hypothesis three, it was suggested that not only emergency experience but
also gender might influence the accuracy of risk perception. This was investigated
for fire and flood risk. Although men and women with no emergency experiences
underestimated their specific objective risks for fire and traffic accidents, women
were much closer to their objective risks than were men. This trend was also found
in the general-s sample. Men underestimated both risks whereas women estimated
both risks correctly. In the BeSeCu-s sample a contrary effect was found. Women
overestimated both risks whereas men only overestimated their traffic accident risk
and estimated their fire risk correctly. Incident-specific analyses revealed that the
effect of experience on accuracy was larger for floods and especially for women.
The effects on the accuracy of fire risk were rather small except for men in the
BeSeCu-s sample. For the accuracy of flood risk the experience effects were large in
the BeSeCu-s and general-s sample compared to the fire experience effects on fire
risk accuracy. To summarize then, the results of the present study were generally
consistent with hypothesis three and with some previous results reported by
researchers such as Andersson (2011) by indicating an impact of gender as well as
emergency experience on the accuracy of risk perception. However, the results fur-
ther indicate that a general investigation of accuracy might lead to false conclusions.
In other words, it should not be assumed that men and women will always perceive
their risk differently to either objective estimations of the risk or to each other, and
that any differences will always be in the same direction for any emergency event.

Clearly, how people judge the risk of an event is a complex matter. One possible
explanation for the underestimation of the risk of the more common but smaller-
scale events in the general public sample might be the tendency to estimate the risk
to oneself below the risk to others (Gierlach, Bradley, and Beutler 2010; Sjoberg
2000), or average risk (Viscusi and Zeckhauser 2006), which is referred to as a posi-
tive or optimistic bias. In this context, it is important to note that people here rated
their personal risk whereas the objective risk calculations can rather be seen as gen-
eral risk. Therefore, ratings of general risk might be higher (Krasovskaia et al. 2001;
Plapp and Werner 2004; Sjoberg 2000) which could eliminate the underestimation
of risk found in the general public sample.

The results for the impact of socio-demographic variables in this study need to
be considered as well. In contrast to previous results (Andersson 2011; Armas 2006;
Ho et al. 2008; Kellens et al. 2011; Lindell and Hwang 2008), gender had no signifi-
cant main effect on perceived risk. Neither in the two general population samples
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nor in the BeSeCu sample did gender alone impact the risk rating for the events.
This result is quite novel, although a similar finding was reported in an older French
study (Bastide et al. 1989). A possible explanation might be the fact that in this
study it was the likelihood of personally experiencing the events that was investi-
gated; in other studies, gender effects were often found when risk perception focused
on dread for events (Ho et al. 2008; Kellens et al. 2011) or the negative conse-
quences of an event (Lindell and Hwang 2008). Ho et al. (2008) found no impact of
gender on likelihood ratings when it was the likelihood of the event occurring to the
participant’s community.

In the present study, older participants had lower risk perception values for
almost all incidents which is also in contrast to previous results (Armas 2006;
Kellens et al. 2011) that proposed a positive relationship between these variables.
This result might be due to the fact that the mean age of the participants in the
general-s and general public sample was about 10 years higher than the age of the
BeSeCu-s participants. A possible cohort effect might also be possible with older
participants having been through worse, e.g. World War II, and, therefore, consider
other emergencies as less threatening. The effect of income on the perceived risk of
fires matched that previously found by others (Lee, Lemyre, and Krewski 2010;
Lindell and Hwang 2008; Turvey et al. 2010) with lower income resulting in higher
risk perception values. Furthermore, an influence of marital status was found for
terrorism, fire, and flood perceived risk with married or widowed participants having
higher values than singletons. This result was previously found for worry about ter-
rorism, with married people worrying more than non-married people (Eisenman
et al. 2009). Therefore, the present study bolsters the conclusion that people’s
personal circumstances play an important role in the way they perceive future risks
to themselves.

Limitations

With regard to the samples’ prior emergency experiences, the following issues need
to be taken into consideration. First of all, the general population sample was only
asked if they had experienced a fire, a flood, or a terrorist attack. As a possible con-
sequence, the general public sample might contain some survivors of other types of
emergency event. Moreover, an exact number of prior incidents of one kind cannot
be determined, it can only be stated how many different types of emergencies the
participant experienced; therefore, no statements can be made here about how the
amount of prior experience might affect risk perception.

Furthermore, it needs to be noted that the location for experiencing the emer-
gency event was not specified in the question. Concerning this matter, it is important
to note that regional differences due to physical conditions are very important espe-
cially with respect to floods and earthquakes (Plapp and Werner 2004). Therefore, it
is possible that people in the samples estimated their own risk not only with respect
to their place of residence but also with respect to other countries (e.g. while travel-
ing), and those other countries could have higher objective risks associated with cer-
tain incidents. Higher perceived risk might, therefore, be more appropriate in some
cases.

It also needs to be taken into account that it is not known how participants
interpreted the question and especially the phrase will become a victim in the risk-
perception question. It might be possible that survivors of events and participants
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with no prior emergency experience interpreted this phrase differently. Survivors
might have answered with respect to simply experiencing such an event, since they
already had an experience, whereas the general public sample might have interpreted
the term victim with respect to actually being killed in such an event. Furthermore, a
selection bias might be present since there is the possibility that people with an espe-
cially high level of perceived risk took part in the BeSeCu study in order to support
research regarding emergency events. If one perceives a very high likelihood of
becoming a victim again in the future, one might want to take an active role to
improve and enhance knowledge regarding these incidents. If, on the other hand,
someone has experienced an event but still evaluates the future risks as very low,
one might not be as motivated to participate, since there is no obvious direct future
worth in doing so for them personally.

Conclusion

In conclusion, this study showed that emergency experiences increase perceived
risk, for the experienced event in particular. Past research usually focused on a spe-
cific event (i.e. one specific fire event or one specific flood); therefore, a generaliza-
tion of results might be difficult since the results might be due to the specific
characteristics of the one event investigated. Since this study included not just one
fire incident or one flood, the findings might be more generalizable. It remains
unclear if these changes persist over time and how other factors like incident sever-
ity moderate these changes. This study also demonstrated that gender is an important
factor that moderates the accuracy of risk estimations. Concerning preparedness and
especially safety communication it might be preferable to adapt strategies in order to
address specific populations and specific types of hazards. In the general population
sample, men underestimated their traffic and fire risk; therefore, safety campaigns
could target men in order to achieve improvements, since women already have a
more realistic risk perception. For future research, it is preferable to use even more
subgroup-specific risk calculations, e.g. for different age groups or different road
users, in order to investigate the possible gap between perceived and objective risk.
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1. Introduction

Emergency situations such as fires demand that various deci-
sions be made, usually in a short period of time. The situations tend
to be considered as threatening and therefore induce emotions like
worry or fear and can lead to distress, i.e. the negative dimension of
stress (Lazarus & Folkman, 1984, p. 456; Proulx, 1993). The term
distress in this paper refers to negative emotions like worry or fear,
which are usually experienced during or immediately after
threatening or harmful events (Birmes et al., 2005; Lazarus, 1993;
Lazarus & Folkman, 1984, p. 456). Lazarus’ stress theory considered
the interpretation of an event as being more important than the
event itself (Lazarus, 1993; Lazarus & Folkman, 1984, p. 456). It
depends highly on the appraisal of the situation, which incorpo-
rates possible consequences as well as the perceived ability to
handle demands, if the situation is considered stressful or not
(Lazarus, 1993; Lazarus & Folkman, 1984, p. 456).

Stress is neither an abnormal nor a necessarily obstructive
reaction in an emergency and it can motivate appropriate reactions
(Paulsen, 1984; Proulx, 1993). However, post-event distress reac-
tions have been predicted by peri-event reactions such as
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emotional distress (Bernat, Ronfeldt, Calhoun, & Arias, 1998;
Lawyer et al., 2006; Marmar, Weiss, Metzler, Ronfeldt, & Foreman,
1996; Nishi et al., 2012; Thomas, Saumier, & Brunet, 2012), as
well as dissociation (Bernat et al., 1998; Bryant, Moulds, & Guthrie,
2000; Marmar, Weiss, & Metzler, 1996; Marmar, Weiss, Metzler,
et al,, 1996) and panic attack symptoms (Ahern, Galea, Resnick, &
Vlahov, 2004; Bernat et al, 1998; Bryant & Panasetis, 2001;
Pfefferbaum, Stuber, Galea, & Fairbrother, 2006) in various studies.
A meta-analysis regarding the predictors of posttraumatic stress
disorder (Ozer, Best, Lipsey, & Weiss, 2003) also revealed perceived
life threat, peri-event emotions and peri-event dissociation to be
important factors. It has been found that each of these constructs
accounts for unique variance in PTSD symptoms (Birmes et al.,
2005). There is little doubt then that these acute emotional reac-
tions can affect possible later stress responses but research on how
these peri-event distress reactions can be predicted or how they are
related to one another is rare.

A study investigating acute stress disorder (Bryant & Panasetis,
2001) revealed more panic attack symptoms within the 28 days
after the event (i.e. motor vehicle accident or nonsexual assault) in
samples with a clinical or subclinical acute stress disorder. In
a sample of New York City residents directly and indirectly affected
by 9/11, the pre-event factors female gender, age (25—34 years and
45—54 years), experiencing one or more lifetime stressors in the
past 12 months as well as being divorced or never married, were
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among factors significantly associated with experiencing more
emotional reactions (i.e. fear of dying, helplessness, horror) during
the event (Lawyer et al., 2006). It must be noted that emotional
reactions were assessed with only three yes/no questions rather
than with an intensity rating as suggested in previous studies
(Bovin & Marx, 2011) and it remains unclear what other lifetime
stressors were included and why these particular age groups were
prone to more emotional reactions during the attacks (Lawyer et al.,
2006). Nevertheless, age, as well as female gender and income,
were found in another study to have a negative relationship with
acute stress reactions (Benight & Harper, 2002). This study also
revealed that the perceived ability to cope with environmental
demands may reduce not only acute distress induced by floods and
fires but also long-term psychological distress, confirming similar
findings revealed earlier with hurricane survivors (Benight et al.,
1999). Further pre-event factors that have been found to increase
distress were the relationship status single (Taylor et al., 2012) and
intermediate education level of women (compared to high educa-
tion level; Ahnquist, Wamala, & Lindstrém, 2010). Lower trust in
health-care services was also related to greater psychological
distress (Ahnquist et al., 2010).

A study with professional rescue workers (Marmar, Weiss,
Metzler, et al., 1996) revealed that workers who felt less prepared
by prior training for a critical incident were also those who reported
higher levels of peri-event distress and perceived threat during the
event and were more likely to display greater distress up to four
years after the event. In a study with earthquake survivors, a posi-
tive relationship between perceived threat and general distress was
found as well as negative relationships between perceived control
and distress and between self-efficacy and distress (Sumer, Karanci,
Berument, & Gunes, 2005). Another recent path analysis, involving
a sample of athletes engaging in a competition, also revealed
a positive relationship between threat and unpleasant emotions as
well as a negative relationship between controllability and threat
(Nicholls, Polman, & Levy, 2012).

To sum up, it has been found that pre-event socio-demographic
factors like gender and age may influence peri-event distress. The
peri-event factors perceived threat and panic attack symptoms
have been positively associated with peri- as well as post-event
distress. Moreover, distress during an event has been negatively
associated with the pre-event factor emergency training and the
peri-event perceived ability to handle a situation. The studies cited
here tended to look at the relationships of interest in isolation,
therefore interactions remain unclear. Furthermore, the issues were
examined in a variety of settings, ranging from stressful but non-
emergency scenarios, to emergencies such as crimes against the
person, through to large-scale disasters. The setting of interest to
the current study was a fire in the home as this is a stressful situ-
ation that poses a serious threat to lives and well-being and, unlike
emergencies such as floods or earthquakes, can and does happen
anywhere. These fires are therefore a concern to all sections of the
public, all over the world. It remains to be seen whether the rela-
tionships involving distress observed in previous studies will be
replicated in this kind of setting.

The aim of this study is to investigate the predictive power of
pre- and peri-event factors for peri-event distress in domestic fire
events. Not only will already revealed factors be studied but also
further factors that might influence stress reactions. In this context,
the total amount of distress will be investigated as well as the
amount of distress that is due only to the emergency situation itself
(i.e. fire-induced distress). As a second goal, the relationships
between revealed predictors for fire-induced distress are investi-
gated more closely for their total, direct and indirect effects on peri-
event emotional distress. In line with the previous literature it is
hypothesized that:

1) Perceived emergency knowledge (i.e. knowledge participants
perceived themselves to have gained from emergency training
and other relevant sources) and the ability to handle the situ-
ation will reduce emotional distress during a fire. Perceived
threat, female gender and panic attack symptoms during the
situation will increase emotional distress.

2) A positive relationship will be detected between perceived
emergency knowledge and the ability to handle the situation,
as well as between perceived threat, panic attack symptoms
and fire-induced distress.

3) Additionally, it is hypothesized that perceived emergency
knowledge, as well as increasing the ability to handle the
situation, will reduce the perception of threat.

2. Method
2.1. Participants

A sample of 574 domestic fire survivors from seven different
countries was drawn (i.e. Poland, Italy, Spain, Germany, Turkey,
Czech Republic and Sweden) as part of the project BeSeCu
(Behavior, Security and Culture), which was funded under the
European Union Framework programme 7 — Security and Space.
The main goal of the project was the exploration of human behavior
in different crisis situations (Schmidt, Knuth, & Kehl, 2011).
Participants were included if they gave their informed consent and
met the following inclusion criteria: (1) had experienced
a domestic fire not before 1999 (i.e. not longer than 11 years ago);
(2) the emergency services were involved; and (3) participants
were at least 18 years of age. Criterion (1) was chosen in order to
include survivors of the Izmir earthquake of 1999 in the overall
project. Furthermore, research regarding memory biases has found
that memories are less biased in children at the age of seven and
older (Bauer, Burch, Scholin, & Giiler, 2007; Cordén, Pipe, Sayfan,
Melinder, & Goodman, 2004; Pillemer, 1998; Rubin, 2000) and
since participants had to currently be at least 18 years of age, that
meant our sample only included participants who were at least
seven at the time of the incident. The mean age of the sample was
42.13 years (SD = 15.85 years) with a range of 18—96 years. On
average, the incidents happened 2.38 years (SD = 2.87 years;
median = 1.06 years) before the survey was carried out. Further
sample details are displayed in Table 1.

2.2. Measures

Participants were asked to complete a standardized instrument,
the BeSeCu-S, which was designed on the basis of a detailed liter-
ature review, expert consultations, cross-cultural focus groups and
interviews with survivors (Freitag, Grimm, & Schmidt, 2011) as well
as a pilot test (Grimm, Hulse, & Schmidt, 2012). The questionnaire
was available online and in a paper and pencil version. Both
administration types were identical with respect to layout and
response styles across all languages. Among the 574 survivors, 80%
filled out a paper and pencil questionnaire and 20% the online
version. A 5-point Likert scale ranging from 1 to 5 (1 = not at all,
2 = a little bit, 3 = moderately, 4 = quite a bit, 5 = extremely) was
adopted from the Impact of Event Scale — Revised (Weiss &
Marmar, 1996) and used for all items of the scales (unless stated
otherwise), since translated versions already existed in the
languages of participating countries.

Factors identified in previous studies were measured in the
following ways. Perceived emergency knowledge was assessed
with the seven items of the Emergency Prevention Knowledge
Scale (EPKS). The scale was introduced by the following question:
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Table 1
Socio-demographic characteristics of the sample (n = 574) with respect to nationality.
Total Czech R. Germany Italy Poland Spain Sweden Turkey Migrant
N N% N N% N N% N N% N N% N N% N N% N N% N N%
Gender?
Female 305 543 49 68.1 66 589 24 60.0 51 531 16 44.4 31 56.4 19 284 49 583
Male 257 45.7 23 319 46 411 16 40.0 45 46.9 20 55.6 24 43.6 48 71.6 35 41.7
Ina relationshipb 368 65.6 44 61.1 72 64.3 29 725 67 70.5 25 69.4 28 509 51 75.0 52 62.7
Low education® 77 13.7 11 153 9 8.0 2 5.1 5 53 14 38.9 11 20.0 15 214 10 12.0
Medium education® 81 144 16 22.2 26 232 8 20.5 2 21 5 13.9 1 1.8 8 114 15 181
High education® 404 719 45 62.5 77 68.8 29 744 88 92.6 17 47.2 43 78.2 47 67.1 58 69.9
Employedd 456 80.6 54 75.0 93 83.0 37 925 76 79.2 27 75.0 35 63.6 68 95.8 66 78.6
Income <70%¢ 209 39.0 37 514 42 393 23 63.9 34 38.2 7 241 11 204 23 354 32 38.1
70% > x < 150%¢ 227 424 26 36.1 44 411 12 333 50 56.2 12 414 23 42.6 24 36.9 36 42.9
Income >150%¢ 100 18.7 9 12.5 21 19.6 1 2.8 5 5.6 10 345 20 37.0 18 27.7 16 19.0

Note. Missing: ® = 2.1%, ® = 2.3%, ¢ = 2.1%, 9 = 1.4%, ¢ = 6.6%; low education = no or lowest formal qualification attainable; medium education = intermediary secondary

education; high education = higher secondary education or university degree.

Before the incident occurred, what knowledge did you have that would
be of use in an emergency? Participants then rated the following
items on the aforementioned 5-point Likert scale: I had profes-
sional knowledge, gained from working for the emergency
services; I had first aid knowledge, gained from a first aid course; I
had fire safety knowledge, gained from being a warden/fire safety
officer; I had taken part in fire drills at school; I had taken part in
fire drills at work; I had read safety notices/evacuation plans in
public places, such as in hotel rooms, train carriages, etc. and I had
thought about what would happen if an emergency occurred in
such a location and had prepared my own evacuation plan. Internal
reliability (Cronbach’s «) for the EPKS in this sample was 0.82. The
perceived ability to deal with the situation was assessed with the
following question: When you realized you were in an emergency
situation, did you think you were able to deal with the situation?
Participants rated their ability on the aforementioned 5-point Lik-
ert scale ranging from 1 (not at all) to 5 (extremely).

The subjective evaluation of threat was assessed with the
Perceived Threat Scale (PTS) which consisted of the following two
items, which were also rated on the aforementioned 5-point Likert
scale: When you realized you were in an emergency situation, did you
think your own life was in danger? and When you realized you were
in an emergency situation, did you think the lives of your family/
friends were in danger? Internal reliability (Cronbach’s «) for the
PTS in this sample was 0.77.

Possible panic-like responses were assessed with a question
about the presence of the symptoms (i.e. fast heartbeat, sweating,
trembling/shaking, shortness of breath, feeling of choking, chest
pain or discomfort, nausea or abdominal distress, feeling dizzy,
feelings of unreality or being detached from oneself, fear of losing
control or going crazy, fear of dying, numbness or tingling sensa-
tions, chills or hot flushes) included in the DSM-IV (American
Psychiatric Association, 1994) criteria for a panic attack.

Emotional distress was assessed with the five items of the
Emotional Distress Scale (EDS) with respect to different stages of
the events (before the event started and when realizing that an
emergency was occurring). Participants were asked: [At the
particular stage], what were your feelings? Participants rated their
emotional distress with respect to the following items on the
aforementioned 5-point Likert scale: I was nervous, I was scared, I
was upset, I felt stress and I was calm (reverse coding). Internal
reliability (Cronbach’s «) for the EDS at realization in this sample
was 0.87.

Extra factors, assessed in the BeSeCu-S, were considered rele-
vant to the analysis. First were further pre-event socio-demo-
graphic factors such as the participant’s relationship status,
education and income. Second were two other pre-event factors,
this time relating to emergencies in general. Emergency-related

trust was assessed with the Emergency Assistance Trust Scale
(EATS), which consisted of seven items and was introduced by the
following question: Before the incident occurred, to what extent
did you believe you could rely on the following to assist you in an
emergency? Participants were asked to rate their trust with respect
to the following items: Family/Friends; Neighbors; Strangers; Medical
service; Police; Fire service and Local authorities. Internal reliability
(Cronbach’s «) for the EATS in this sample was 0.76. Prior emer-
gency experience was assessed by asking: Before the incident
occurred, had you ever experienced any of the following incidents?
People were then asked to indicate each incident they had already
experienced (yes = 1, no = 0). The following answer options were
possible: a fire in a home; an earthquake; a terrorist attack; a fire in
a public building or a flood. Participants reported a mean sum of
prior experience of 0.54 incidents (SD = 0.72; median = 0.00).
Finally, four extra peri-event factors were examined: (1) interpre-
tation of the situation (correct = 1, wrong = 2); (2) perceived time
pressure, assessed with the question: Did you feel pressure to act fast
(e.g. felt the situation could worsen at any moment)? (yes = 1,
no = 2); (3) Mode of behavioral reaction (automatic 1,
rational = 2); and (4) whether further information was sought
(yes = 1, no = 0).

2.3. Data analysis

Descriptive statistics were calculated and the mean scores for
the EATS, EPKS, EDS, PTS and the ability to deal with the situation
were used for analyses if at least 75% of the items were answered.
Three hierarchical multiple regression analyses were performed in
order to reveal and compare predictors at a baseline level before
the event started, at the time of realization and for fire-induced
distress only (i.e. distress at time of realization minus distress
before the event). To prevent issues relating to recall biases or
testing across different countries from confounding results, the first
two models of each regression analysis included the control factors
time since event (Step 1) and country of citizenship (plus migrant
status; Step 2). For the country factor, effect codification was used in
order to display the differences with respect to the grand mean. The
third model (Step 3) included all pre-event socio-demographic
factors of interest (i.e. gender, age, relationship status, education
and income). In the fourth model (Step 4) pre-event factors related
to emergencies in general were included (i.e. emergency assistance
trust, perceived emergency knowledge and prior emergency
experience). The fifth model (Step 5) included cognitive and
behavioral factors at the time of realization (i.e. interpretation of
event, time pressure, behavior, information seeking, perceived
threat, panic symptoms, and ability to deal). A sixth model (Step 6)
was added: it was believed that if participants self-evacuated or
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were rescued from the building by professionals this would be
indicative of event severity, which in turn could impact distress.
Before entering categorical variables in the regression analysis,
indicator variables were created using dummy codification. To
check for multicollinearity the tolerance statistic and VIF values
with respect to our model were checked. There was no collinearity
since the tolerance statistics of each variable were greater than 0.1
and the VIF values were less than 10 (Field, 2009). These data
analyses were performed using SPSS 19 (Windows). AMOS 19 was
used for all path analytical and modeling procedures. Maximum
likelihood method with estimation of means and intercepts was
used to calculate parameters.

3. Results
3.1. Emotional distress

Descriptive characteristics of the selected predictors are pre-
sented in Table 2. Emotional distress at baseline level was lowest
and the distress level rose by 1.61 on the 5-point Likert scale (i.e.
fire-induced distress) to 3.32 at realization. The mean distress level
was therefore moderate.

The results of the three regression analyses are displayed in
Tables 3—5. Since the regression analyses included a broad number
of different predictors, the tables present the adjusted R? values and
the beta values of the final model and only include predictors that
reached statistical significance. In total, only 6% of the variance in
emotional distress at baseline level could be explained by the
included factors. By contrast, 57% of the variance in emotional
distress at the time of realization could be explained by the factors
included in the analysis. In order to reveal factors that explicitly
predicted the increase in distress, the third regression analysis was
performed, predicting the difference between emotional distress at
baseline and emotional distress at realization (i.e. fire-induced
distress). Here, 24% of the total variance could be explained by
the predictors. For the baseline level of distress, the factors
education, number of panic attack symptoms, ability to deal with
the situation as well as Polish citizenship were significant. The level
of distress at realization was significantly predicted by gender, age,
education, perceived emergency knowledge, perceived time pres-
sure, perceived threat, the number of panic attack symptoms, the
ability to deal with the situation as well as German and Polish
citizenship. Looking at the fire-induced distress, only the factors
education, perceived emergency knowledge, perceived time pres-
sure, perceived threat, the number of panic attack symptoms and
German citizenship were significant.

3.2. Modeling predictors of fire-induced distress
The revealed predictors for fire-induced distress were then

tested in a proposed model. Analyses were repeated after elimi-
nating pathways that were not significant. Fig. 1 illustrates the final
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model with all significant paths between the factors. The proposed
model revealed that perceived emergency knowledge had the
largest total effect on fire-induced distress (see Table 6). The
general fit indices indicated that the data fitted the model very well
(x?[5,n = 574] = 5.63; p = 0.344; CFI = 1.0; RMSEA = 0.01 [0.00—
0.06]). Although German citizenship was a significant predictor of
lower fire-induced distress it was not included in the final model
since the aim of this study was to propose a general model
comprising the pre- and peri-event factors of interest, and these
factors were significant when controlling for country differences.
Nevertheless, the results of a model including German citizenship
as a factor revealed that German citizenship was related to higher
perceived emergency knowledge, less perceived threat, less
perceived time pressure and less fire-induced emotional distress.

4. Discussion

In this paper different predictors of emotional distress during
domestic fire situations were explored with a series of regression
analyses. In a second step a path analysis was done in order to
investigate the relationships between the predictors of fire-induced
distress. Results indicated that levels of emotional distress before
the event were predicted by only a few factors. Distress at reali-
zation, on the other hand, was predicted by several factors. These
included event-specific characteristics like time pressure,
perceived threat, panic symptoms and the ability to deal with the
situation. However, personal characteristics were also influential,
e.g. women reported more distress at realization than did men,
a negative relationship between age and distress was found here,
and participants with medium education level were reportedly
more distressed than highly educated participants. Perceived
emergency knowledge was also revealed as a predictor, reducing
emotional distress at realization. Fire-induced distress, and there-
fore the level of distress that was only due to the fire itself, was
predicted largely by event-specific characteristics, with greater
perceived threat, perceived time pressure and panic symptoms
increasing fire-induced distress. Nonetheless, education played
a part: participants with low education reported a lower increase in
distress than did highly educated participants. Moreover, greater
perceived emergency knowledge predicted a lower increase in
distress. The low R-squared value of emotional distress at baseline
suggests that most of the variation remains unexplained, which
was not surprising since, apart from demographics, all predictors
were incident-specific and should not impact the level of emotional
distress before the event. However, the R-squared value of fire-
induced emotional distress was also low, suggesting that there is
still much variation left which is not explained by the factors
included in this analysis.

The results support hypothesis (1) to some extent since female
gender was a predictor for the total amount of emotional distress
during realization but not for fire-induced emotional distress.
Similarly, the ability to deal with the situation was a significant

Table 2
Descriptive characteristics of selected predictors and dependent variables (n = 574).
M SD Median Min Max Items Rating Miss %

Emotional distress (baseline) 1.68 0.95 1.20 1 5 5 1 = not at all to 5 = extreme 9.06
Emotional distress (realization) 3.32 1.14 3.40 1 5 5 1 = not at all to 5 = extreme 8.89
Fire-induced distress 1.61 1.30 1.60 1.40 4.00 5 Realization — baseline stress 11.67
Panic attack symptoms 1.91 2.06 1.00 0 13 13 1=yes,0=no 1.57
Ability to deal with the situation 293 1.18 3.00 1 5 1 1 = not at all to 5 = extreme 1.74
Perceived emergency knowledge 2.22 0.88 2.00 1 5 7 1 = not at all to 5 = extreme 453
Prior emergency experience 0.54 0.72 0.00 0 4 4 1 =yes, 0 =no 0
Perceived threat (realization) 2.66 1.26 2.50 1 5 2 1 = not at all to 5 = extreme 0.35

Note. Mean scores of the scale represent mean response to all items in the scale; Miss = missings.
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Table 3 Table 5
Regression analysis predicting mean emotional distress at baseline (n = 390). Regression analysis predicting mean fire-induced emotional distress (n = 384).
B 6 t 95% CI B 6 t 95% ClI
Lower Upper Lower Upper
Step 1: Control Adjusted R? = 0.00; AR? = 0.00 Step 1: Control Adjusted R? = 0.00; AR? = 0.00
factors I factors I
Step 2: Control Adjusted R? = 0.01; AR? = 0.03 Step 2: Control Adjusted R? = 0.09***; AR? = 0.10
factors II factors II
Polish (Migrant = —1) 0.40 0.24 3.12* 0.15 0.65 German -0.29 -0.13 —2.03* —0.57 —0.01
Step 3: Pre-event Adjusted R? = 0.03*; AR? = 0.03 (Migrant = —1)
factors I Step 3: Pre-event Adjusted R? = 0.10*"*; AR? = 0.04*
Low education 0.37 0.12 2.12* 0.03 0.72 factors I
(High = ref.) Low education -0.59 -0.13 —2.60** -1.03 -0.14
Medium education 0.29 0.11 1.99* 0.00 0.57 (High = ref.)
(High = ref.) Step 4: Pre-event Adjusted R? = 0.15***; AR? = 0.05***
Step 4: Pre-event Adjusted R? = 0.03*; AR? = 0.01 factors II
factors II Perceived emergency -0.30 -0.19 —3.47"* -0.47 -0.13
Step 5: Peri-event Adjusted R? = 0.06**; AR? = 0.04* knowledge
factors Step 5: Peri-event Adjusted R? = 0.25"**; AR? = 0.10***
Panic symptoms 0.07 0.14 2.46* 0.01 0.12 factors
Ability to deal -0.12 -0.15 —2.42* -0.21 —0.02 No time pressure —0.48 -0.14 —2.69** —0.83 -0.13
Step 6: Event severity  Adjusted R? = 0.06**; AR? = 0.01 (Yes = ref.)
Note. CI = confidence interval for B; ref. = reference category for categorical and E:;Ci?:;sl;?;ii 8(23 8?(2) ;g(l)* g(])g) 83;

dummy coded variables; *p < 0.05 **p < 0.01 ***p < 0.001.

Step 6: Event

Adjusted R? = 0.24***; AR? = 0.00

predictor for the total amount of distress at realization but not for
the increase due to the fire. Also, and in line with the stress theory
of Lazarus (Lazarus, 1993; Lazarus & Folkman, 1984, p. 456), it was
revealed that the perception of threat and the perceived ability to
handle the situation were important factors for emotional distress,
at least at realization. The more personal threat perceived, the
higher the level of emotional distress in this sample, plus the higher
the ability to handle the situation, the lower the distress level. With
respect to the theories of appraisal (Lazarus & Folkman, 1984, p.
456), the emotional distress status investigated in this paper is
related to the concept of primary appraisal (anticipation of possible
threat and harm) and secondary appraisal (evaluation of possibility

Table 4
Regression analysis predicting mean emotional distress at realization (n = 387).
B 8 t 95% Cl
Lower Upper
Step 1: Control Adjusted R?> = 0.00; AR? = 0.00
factors I
Step 2: Control Adjusted R? = 0.21***; AR? = 0.22***
factors II
German (Migrant = —1) -0.27 -0.14 —2.94** -0.45 —0.09
Polish (Migrant = —1) 0.34 0.17 3.24* 0.13 0.54
Step 3: Pre-event Adjusted R? = 0.29%**; AR? = 0.09***
factors I
Gender (male = ref.) 0.26 0.11 3.08** 0.09 0.42
Age (in years) -0.01 -0.11 —2.87* -0.01 —0.00
Medium education 0.32 0.10 2,71 0.09 0.55
(High = ref.)
Step 4: Pre-event Adjusted R? = 0.33***; AR? = 0.04***
factors II
Perceived emergency -0.19 -0.14 —3.36%** -0.30 —-0.08
knowledge
Step 5: Peri-event Adjusted R?> = 0.57***; AR? = 0.24***
factors
No time pressure —0.36 —0.12 —3.14** -0.59 —0.14
(Yes = ref.)
Perceived threat 0.23 0.26 6.14*** 0.16 0.31
Panic symptoms 0.13 0.23 6.10"** 0.09 0.18
Ability to deal -0.23 —-0.23 —5.70%** -0.30 -0.15

Step 6: Event Adjusted R? = 0.57***; AR? = 0.00

severity

Note. CI = confidence interval for B; ref. = reference category for categorical and
dummy coded variables; *p < 0.05 **p < 0.01 ***p < 0.001.

severity

Note. CI = confidence interval for B; ref. = reference category for categorical and
dummy coded variables; *p < 0.05 **p < 0.01 ***p < 0.001.

to respond to this threat). The importance of appraisal with respect
to peri-event responses has also been supported in a model con-
cerning the risk for PTSD symptoms (Bovin & Marx, 2011). In
particular, the intensity of peri-event reactions was considered
important in predicting later PTSD (Bovin & Marx, 2011).

Apart from the relationships between perceived emergency
knowledge, perceived threat and the ability to deal with the situ-
ation, hypotheses (2) and (3) were supported by the results of the
path analysis. Two newly revealed factors, perceived time pressure
and education, were also included in the model. Perceived emer-
gency knowledge had the largest effect with respect to reducing
fire-induced distress and decreasing perceived time pressure. As
suggested in a previous study (Bovin & Marx, 2011), peri-event
factors do interact with each other. For example, perceived threat,
panic symptoms and perceived time pressure did not only influ-
ence the increase in emotional distress but also each other. The
total effect of education on fire-induced distress was not as strong
as that of other factors.

The regression and path analysis results demonstrate the
importance of preparation or perceived emergency knowledge in
an emergency to reduce distress caused by the event. Although
previous studies have highlighted that emergency training can
improve behavioral responses in an emergency (Hwang,
Duchossois, Garcia-Espana, & Durbin, 2006; Soffer, Goldberg,
Avisar-Shohat, & Cohen, 2009) like calling the fire brigade as
a first action or reacting more quickly and thereby reducing pre-
evacuation times (Zhao, Lo, Zhang, & Liu, 2009), other studies
(Proulx & Reid, 2006) did not find an improvement in evacuation
behavior due to emergency training. It must be noted that these
studies differ with respect to the evaluation of emergency knowl-
edge and emergency behavior. It was stated that behavior improves
with training (Hwang et al., 2006; Zhao et al., 2009) but knowledge
might not (Hwang et al., 2006; Proulx & Reid, 2006). One possible
question arises from these results and the present study: Is
perceived knowledge more important in reducing distress than
actual emergency knowledge? The present study investigated
perceived emergency knowledge and illustrated its impact on peri-
event emotional distress as well as on the emotional distress
induced specifically by the emergency. This evaluation might differ
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Fig. 1. Path analysis of fire-induced emotional distress.

from an actual knowledge query, which is often used in evaluation
of trainings (Hwang et al., 2006; Soffer et al., 2009). The results of
a fire intervention study with children (Hwang et al., 2006) indi-
cated an improvement in correct emergency behavior but no
differences in actual knowledge were found. Therefore it is
important to investigate not only emergency knowledge but also
perceived emergency knowledge which might increase by training.

The results in this study for an index of more general knowledge,
i.e. education, were mixed. For baseline and realization distress,
participants with lower education reported greater distress than
more highly educated participants, whereas for fire-induced
distress the opposite result was found. Participants with lower
education reported a smaller increase in distress. A negative rela-
tionship between education and distress was previously reported
with respect to general distress (Sumer et al., 2005), peri-event fear
(Basoglu, Salcioglu, & Livanou, 2002) and PTSD symptoms (Basoglu
et al, 2002; DiGrande et al., 2008; van der Velden, Kleber, Grievink,
Olff, & Meewisse, 2006). Regarding the smaller increase in distress
for participants with low education, it can be argued that these
participants already reported higher levels of distress at baseline
and therefore the increase was smaller since they were already at
a higher distress level. It might also be possible that high education
leads to a more immediate increase in distress, i.e. a quicker
appreciation of the danger and consequences, whereas distress for
participants with low education increases later in the course of the
event and not at the stage of realization. A study concerning
behavior in a fire (Zhao et al., 2009) has found that less educated
participants more often tried to extinguish the fire themselves
compared to higher educated participants. A possible delay in
starting to evacuate due to these different actions might have
crucial effects.

Some limitations need to be taken into consideration when
looking at the present results. The BeSeCu-S questionnaire
employs a retrospective self-report approach. Therefore although
participants were asked to recall their perceived emergency

Table 6
Standardized effects of each predictor on other predictors and fire-induced distress.

knowledge from the time before the event, the answers might be
biased by the experience of the event itself, by the emotional
distress they experienced, perhaps by social desirability or simply
by forgetting over time. To control in part for this, time since the
event was entered first into the regression analyses and at no
point was significant. More importantly, memory for disasters
(Rodriguez, Quarantelli, & Dynes, 2006) and for emotion-related
events (Burke, Heuer, & Reisberg, 1992; Ritchey, Dolcos, &
Cabeza, 2008) have been found to be durable. A further study,
which investigated the reliability of delayed self-reports regarding
experiences in a hurricane (Norris & Kaniasty, 1992), found that, in
particular, reports of losses and preparedness remained stable
when compared to the first reports made ten months earlier.
Results of an experimental study also indicate that retrospective
ratings of emotion are quite accurate (Barrett, 1997) and reports of
peri-event responses during disaster events have been found to be
consistent over time (Ouimette, Read, & Brown, 2005). To
conclude then, it has been shown that survivors are quite able to
remember a distressing event, even after a long period of time,
although longitudinal studies covering longer periods of time are
very rare.

Country of citizenship was a significant predictor in all three
regressions. However, as with time since the event, this was
entered early in the analysis in order to control for any effects. It
must be noted that the country-specific samples might not be
representative and were rather convenience sampled, which makes
any comment about potential cultural differences or a generaliza-
tion of findings difficult. In this context, a potential self-selection
bias needs to be taken into account as well. It is possible that
survivors who participated in the study might represent a sub-
group of individuals with experience of less severe events. Survi-
vors with severe traumatic experiences might have refused to
participate to avoid reminders. On the other hand, survivors who
considered the event as only minor or not serious enough might
not have taken part in the study as well.

Education (low vs. high)

Perceived emergency knowledge

Time pressure

Perceived threat

Panic attack symptoms

Perceived emergency knowledge —0.18 (-0.18/0) 0 0 0 0
Time pressure 0.02 (0/0.02) —0.13 (-0.13/0) 0 0 0
Perceived threat 0.01 (0/0.01) —0.04 (0/—0.04) 0.28 (0.28/0) 0 0
Panic attack symptoms 0.01 (0/0.01) —0.03 (0—/-0.03) 0.26 (0.18/0.08) 0.28 (0.28/0) 0
Fire-induced distress ~0.07 (—0.13/0.05) ~0.30 (—0.27/—0.03) 027 (0.16/0.11)  0.25(0.19/0.06)  0.22 (0.22/0)

Note. Total standardized effects are presented first with direct/indirect effects in parentheses.
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5. Conclusion, perspectives and possible impact

These results indicate that perceived emergency knowledge is
an important factor which can help to reduce fire-induced distress.
With respect to practitioners and safety trainers, it might also be
important to survey perceived knowledge rather than just actual
knowledge in order to investigate possible discrepancies between
these two types of knowledge. Future research should try to apply
longitudinal studies and investigate the effects of perceived and
actual knowledge on emergency behavior and possible long-term
consequences and test the present findings in other emergencies
as well.
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