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2. Beitrag zu den Veröffentlichungen 
Entsprechend den Richtlinien für die kumulative Promotion der medizinischen Fakultät der Lud-
wig-Maximilians-Universität (LMU) München werden im Folgenden die Eigenanteile des Dokto-
randen Mike Rüb (MR) an den Publikationen, die in diese Promotion eingebunden sind, darge-
stellt. Dies erfolgt in Zusammenschau mit den Anteilen der Ko-Autor:innen Eva Annette Rehfuess 
(EAR), Lisa Maria Pfadenhauer (LMP) und Matthias Siebeck (MS). 

2.1 Beitrag zur Veröffentlichung I 
MR und MS entwickelten die ursprüngliche Idee für die Studie. MR entwickelte das Studienziel 
und die zwei Forschungsfragen initial. Alle Autor:innen trugen zur Konzeption und Gestaltung der 
Studie bei. MR schrieb die erste Version des Ethikantrags mit Studienprotokoll, alle anderen Au-
tor:innen korrigierten und ergänzten den Ethikantrag. MR führte eine fokussierte Literaturrecher-
che durch. Die Materialvorbereitung der qualitativen Datenerhebung, u. a. die Interviewleitfäden, 
die informierten Einwilligungserklärungen, die Datenschutzerklärung, wurde von MR mit Hilfe aller 
anderen Autor:innen durchgeführt. Die Rekrutierung der Teilnehmenden erfolgte durch MR. Die 
qualitative Datenerhebung wurde von MR und LMP durchgeführt. LMP war die Interviewerin und 
MR der Protokollant während des narrativen Interviews, der Fokusgruppen mit dem M23-Ki-
noteam und den Medizinstudierenden. MR war der Interviewer und LMP die Protokollantin wäh-
rend der Fokusgruppe mit den Medizinstudierenden, dem Gruppeninterview und den vier Ex-
pert:inneninterviews. MR transkribierte alle qualitativen Daten. Die Analyse wurde von MR mit 
Unterstützung von LMP durchgeführt. MR kodierte 100 %, LMP 10 % der qualitativen Daten. Die 
Entwicklung des quantitativen Fragebogens aus den qualitativen Ergebnissen heraus erfolgte 
initial durch MR und wurde anschließend mit allen Autor:innen überarbeitet. Die quantitative Da-
tenerhebung erfolgte durch MR mit teilweiser Unterstützung durch LMP. Die quantitative Analyse 
in R wurde von MR durchgeführt. Die Integration der Daten erfolgte durch MR. MR interpretierte 
zunächst die Daten eigenständig und im Anschluss mit allen Autor:innen. Der erste Manuskript-
entwurf wurde von MR verfasst und alle Autor:innen überprüften und überarbeiteten die nachfol-
genden Versionen des Manuskripts. MR arbeitete die Kommentare und Überarbeitungen ein. MR 
reichte das Manuskript ein und fungierte als korrespondierender Autor. 

2.2 Beitrag zur Veröffentlichung II 
MR und MS entwickelten die ursprüngliche Idee für die Studie. MR entwickelte das Studienziel 
und die drei Forschungsfragen initial. Alle Autor:innen trugen zur Konzeption und Gestaltung der 
Studie bei. MR schrieb die erste Version des Ethikantrags mit Studienprotokoll, alle anderen Au-
tor:innen korrigierten und ergänzten den Ethikantrag. MR führte eine fokussierte Literaturrecher-
che zur Herausarbeitung bestehender Theorien des Lernprozesses durch. Aus dieser wurde ein 
vorläufiges, konzeptuelles Framework durch MR entwickelt, das mit allen Autor:innen diskutiert 
und angepasst wurde. Die Materialvorbereitung der qualitativen Datenerhebung, u. a. die Inter-
viewleitfäden, die informierten Einwilligungserklärungen, die Datenschutzerklärung, wurde von 
MR mit Hilfe aller anderen Autor:innen durchgeführt. Die Rekrutierung der Teilnehmenden er-
folgte durch MR. Die qualitative Datenerhebung wurde von MR und LMP durchgeführt. LMP war 
die Interviewerin und MR der Protokollant während des narrativen Interviews, der Fokusgruppen 
mit dem M23-Kinoteam und den Medizinstudierenden. MR war der Interviewer und LMP die Pro-
tokollantin während der Fokusgruppe mit den Medizinstudierenden, dem Gruppeninterview und 
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den vier Expert:inneninterviews. MR transkribierte alle qualitativen Daten. Die Analyse der quali-
tativen Daten wurde von MR mit Unterstützung von LMP durchgeführt. MR kodierte 100 %, LMP 
10 % der qualitativen Daten. Aus den qualitativen Ergebnissen und basierend auf bereits in der 
Literatur beschriebenen Fragebögen zu reflektierendem Denken und Perspektivenübernahme 
entwickelte MR Items, die in einem quantitativen Fragebogen zusammengefasst wurden. An-
schließend wurde dieser von allen Autor:innen diskutiert und überarbeitet. Die quantitative Da-
tenerhebung erfolgte durch MR mit teilweiser Unterstützung durch LMP. Die quantitative Analyse 
in R wurde von MR durchgeführt. Die Integration der Daten erfolgte durch MR. Aus den integrier-
ten Daten und dem vorläufigen, konzeptuellen Framework entwickelte MR das konzeptuelle 
Framework weiter und stellte dieses grafisch dar. MR interpretierte zunächst die Daten eigen-
ständig und im Anschluss mit allen Autor:innen. Der erste Manuskriptentwurf wurde von MR ver-
fasst und alle Autor:innen überprüften und überarbeiteten die nachfolgenden Versionen des Ma-
nuskripts. MR arbeitete die Kommentare und Überarbeitungen ein. MR reichte das Manuskript 
ein und fungierte als korrespondierender Autor. 
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3. Einleitung 

3.1 Hintergrund 
Das „M23-Kino“ ist eine seit 2005 an der Medizinischen Fakultät der Ludwig-Maximilians-Univer-
sität (LMU) München existierende alternative Lehrveranstaltung. Dabei handelt es sich um eine 
freiwillige Lehrveranstaltung für Medizinstudierende, die mehrmals im Semester am Abend statt-
findet. Dabei wird im ersten Teil des Kinoabends ein Film gezeigt, dem direkt im Anschluss im 
zweiten Teil eine Expert:innen- und Betroffenen-Diskussion mit dem Publikum folgt. Jeder M23-
Kinoabend behandelt ein medizinisches Thema, im Sinne des biopsychosozialen Modells (1). 

M23 bezieht sich auf das Modul 23, einen klinischen Studienabschnitt im Medizinischen Curricu-
lum München (MeCuM), aus dem das M23-Kino ursprünglich hervorgegangen ist. Anfangs von 
Prof. Matthias Siebeck (MS) initiiert, wird das M23-Kino mittlerweile vollständig von Medizinstu-
dierenden unterschiedlicher Semester organisiert. Die Entscheidung, welche Themen behandelt 
und welche Filme gezeigt werden, wird von einem studentischen Team gefällt. Ein Fokus liegt 
dabei auf Themen, die im MeCuM, aus Sicht der Medizinstudierenden, nicht ausreichend behan-
delt werden und aus verschiedenen Perspektiven beleuchtet werden sollen. 

Die medizindidaktische Intervention des M23-Kinos versucht angehenden Ärzt:innen während 
ihres Studiums über Filmvorführungen und Expert:innen- und Betroffenendiskussionen unter-
schiedliche Perspektiven auf medizinische und gesellschaftlich relevante Themen zu ermögli-
chen, um auch die psychosozialen Problematiken und Unterschiede angemessen verstehen zu 
können. 

Bei der Filmauswahl besteht keine inhaltliche oder kinematografische Einschränkung. Es werden 
Spielfilme, Dokumentarfilme sowie Kurzfilme gezeigt. Das einzige Kriterium ist, dass der gezeigte 
Film die Thematik des M23-Kinoabends beinhaltet. 

Für die Diskussion im zweiten Teil der Veranstaltung werden Expert:innen sowie Betroffene ein-
geladen. Bei der Auswahl des Diskussionspanels wird besonders auf Interdisziplinarität und In-
terprofessionalität geachtet. Die Entscheidungen, wer zur Diskussion eingeladen wird, fällt das 
M23-Kinoteam. Dies bedeutet, dass neben ärztlichen Fachrichtungen auch passende, weitere 
Berufsgruppen des Gesundheitssystems, sowie „medizin-ferne“ Berufsgruppen eingeladen wer-
den. Wenn es das Thema erlaubt, werden Patient:innen oder Angehörige eingeladen. Die Dis-
kussion soll unter anderem das Einnehmen von verschiedenen Perspektiven bezüglich einer The-
matik ermöglichen. 

Das M23-Kino richtet sich insbesondere an Medizinstudierende aller Fachsemester, also des vor-
klinischen und klinischen Abschnitts, alle anderen Gesundheitsberufe in Ausbildung sowie inte-
ressierte Studierende aus medizin-nahen und -fernen Fachdisziplinen. Moderiert wird die Veran-
staltung von einer Person aus dem M23-Kinoteam. 

3.1.1 Stand der Forschung 

Patient:innen und Angehörige bemängeln, laut Engel, unsensible Ärzt:innen, die nicht fähig sind 
auf persönliche Bedürfnisse und individuelle Unterschiede einzugehen. Aus diesem Grund trans-
formierte Engel das rein biomedizinische zu einem biopsychosozialen Modell, in dem die Pati-
ent:innen und nicht die Erkrankungen im Zentrum stehen. (2–7) 
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Die Medical Humanities, als interdisziplinäres Feld, nehmen bei der Vermittlung von Inhalten des 
biopsychosozialen Modells eine Schlüsselrolle ein (8,9). Bis heute besteht noch keine eindeutige 
Definition des Begriffs, Medical Humanities beschreibt aber insbesondere die humanistische 
Komponente der Medizin (10,11). Drei Charakteristika sind laut Shapiro prägend: Erstens, die 
Verwendung von Methoden, Konzepten und Inhalten fachfremder Disziplinen, um andere As-
pekte medizinischer Themen zu verstehen. Zweitens, das Fördern des kritischen Hinterfragens 
der ärztlichen Arbeit. Drittens, die interdisziplinäre und interprofessionelle Kollaboration im medi-
zinischen Sektor (12). Gordon gibt an, dass durch die multiplen Perspektiven, die mithilfe der 
Medical Humanities eingenommen werden können, die patientenzentrierte Medizin gefördert wer-
den kann (13). Diese Grundannahme baut auf dem biopsychosozialen Modell von Engel auf (4). 
Um Konzepte und Inhalte der Medical Humanities zu vermitteln, können unterschiedliche Kunst-
gattungen, wie Literatur mit Epik oder Lyrik, Opern, darstellende Künste mit Theaterstücken oder 
Filmen, verwendet werden (14–21). 

Als Technology Enhanced Learning (TEL) werden Technologien bezeichnet, die das Lernen ver-
bessern können (22,23). TEL ist am effektivsten, wenn die Lernenden sich aktiv und motiviert mit 
dem zu lernenden Material auseinandersetzen können. Mithilfe von TEL können der aktuelle Wis-
sensstand sowie Lernlücken identifiziert werden. (24) Film wird als enhanced technology be-
schrieben und ist eine Möglichkeit, über Medical Humanities zu lehren (25).  

Alexander definierte 1994 das erste Mal den Begriff Cinemeducation als das Verwenden von 
Spiel- und Dokumentarfilmen in der medizinischen Ausbildung. (26) Alexander sieht in der Ver-
wendung von Film in Cinemeducation-Lehrveranstaltungen den Vorteil, emotional mitfühlend 
über biopsychosozial-spirituelle Aspekte der Medizin zu lernen. (14,27) Lumlertgul ist der Mei-
nung, dass mit Filmen nicht nur psychosoziale Inhalte vermittelt werden, sondern dass mithilfe 
von Filmen sogar generell Medizin unterrichtet werden kann. (28) Alexander sieht Filme als An-
stoß für Diskussionen, da diese Aufmerksamkeit erzeugen, Perspektivenwechsel ermöglichen 
und durch Emotionen die Selbst- und Fremdreflexion des eigenen Handels und das der lehrenden 
Ärzt:innen fördern können (26,29). 

Unterschiedliche Fachrichtungen verwenden Cinemeducation als Lehrmethodik, um diverse me-
dizinische Inhalte zu vermitteln. In der Literatur finden sich unter anderem Lehrprojekte in der 
Allgemeinmedizin (30–32), Inneren Medizin (33), Medizinethik (34–41), Neurologie (42), Pallia-
tivmedizin (43,44), Pflege (45), Pharmakologie (46,47), Psychiatrie (48–54), Public Health (55,56) 
und Schmerzmedizin (57,58) mit Themen wie der AIDS-Pandemie (Akquiriertes Immun-Defizi-
enz-Syndrom) (59,60), häuslichen Gewalt (61), Kommunikation (62), Lebensqualität (63), Profes-
sionalität (34,38,64–67), Rassismus (68), seltenen Erkrankungen (69) oder Suchterkrankungen 
(70). 

Laut Blasco werden in Cinemeducation-Veranstaltungen durch Perspektivenübernahme Emotio-
nen hervorgerufen, die wiederum Einstellungen und letztlich das Verhalten ändern können (71–
73). Emotionen während Lehrveranstaltungen können dazu beitragen, dass Studierende sich ak-
tiv am Lernprozess beteiligen. Ereignisse, die emotional erlebt wurden, können tendenziell besser 
erinnert werden (74,75). Das Yerkes-Dodson-Gesetz postuliert, dass bereits eine leichte emotio-
nale Erregung das Erinnern von Wissen fördern kann (76). 

Einstellungen basieren auf einer affektiven oder kognitiven Erfahrung und können durch affektive 
und kognitive Reize bestärkt oder verändert werden (77,78). Dabei stützt man sich auf die Emo-
tionen der umgebenden Teilnehmenden, um die eigenen Einstellungen zu bestärken oder zu 
hinterfragen und dahin gehend zu ändern (79). 
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Shapiro et al. gehen mit dem sogenannten Don-Quixote-Effekt so weit zu behaupten, dass Me-
dizinstudierende und Ärzt:innen nach einem Film emotionaler reagieren und sich besser an die-
ses Ereignis erinnern können, als wenn sie reale Patient:innen mit gleicher Anamnese und glei-
chem Verhalten sehen würden. Dies wird damit begründet, dass die eigene ärztliche Tätigkeit 
während eines Films in einen größeren, bedeutenderen Rahmen gesetzt wird. (80) 

So konnte beispielsweise in verschiedenen Cinemeducation-Lehrprojekten nachgewiesen wer-
den, dass über eine Perspektivenübernahme, die die Medizinstudierenden während eines Filmes 
vollziehen können, Stigmata gegenüber psychiatrischen Erkrankungen reduziert werden konnten 
(50,54).  

Dadurch, dass die Filmcharaktere in Spielfilmen häufig fiktiv sind, ist es nach Ber et al. möglich, 
über alle Aspekte der gezeigten Situation offen zu diskutieren. Cinemeducation kann somit das 
Erkennen und Lernen von medizinischer Professionalität in verschiedenen Kontexten ermögli-
chen. (66,67) 

3.1.2 Begründung für die durchgeführte Studie 

Die derzeitigen Medizinstudierenden gehören zu einer Generation, in der das Arbeiten und Ler-
nen mit neuen Medien wie Film Interesse, Enthusiasmus und Kreativität fördern (81). Carr be-
schreibt heutige Heranwachsende als Post-Literatur-Generation und selten Bücher lesend (82). 
Film sei ein moderner Ersatz von Büchern, um Narrative erlebbar zu machen, so dass Carr vor-
schlägt, insbesondere moralische und ethische Themen durch Filme zu lehren (82). Aus diesem 
Grund sei es für Lehrende in der Medizin wichtig, neue Medien in Lehrveranstaltungen zu integ-
rieren (82). 

Das M23-Kino erfreut sich immer größerer Beliebtheit unter den MeCuM-Studierenden und 
scheint einen Bedarf an Wissen zu decken oder der Unterhaltung der Teilnehmenden zu dienen 
(83). Wissenschaftlich war bisher nicht eindeutig geklärt, ob, wann, wie und was die MeCuM-
Studierenden in den Cinemeducation-Lehrveranstaltungen lernen, sowie aus welchen Gründen 
die Studierenden teilnehmen und welchen Nutzen die Studierenden von einer Teilnahme haben. 
Im Rahmen der Dissertation werden die fünf Forschungsfragen mithilfe einer Mixed-Methods-
Studie beantwortet. 

Dabei gingen wir davon aus, dass das Ansehen eines Films sowie die anschließende Diskussion 
bei den Studierenden zu einer Perspektivenübernahme führen kann. Durch diese Perspektiven-
übernahme – so vermuteten wir – könnten Emotionen hervorgerufen werden, die wiederum Ein-
stellungen bestärken oder ändern könnten. Diese Vermutung wurde bereits bei anderen Cine-
meducation-Projekten geäußert. (64,71,84) Des Weiteren gingen wir davon aus, dass Einstellun-
gen auch kognitiv durch im Film oder im Rahmen der Diskussion erworbenes Wissen bestärkt 
oder geändert werden können. Diese lerntheoretischen Annahmen waren bisher nicht ausrei-
chend belegt, weshalb wir mit dieser Studie dazu beitragen wollten, das Lernen, mit all seinen 
Aspekten, während einer Cinemeducation-Veranstaltung besser zu verstehen. 

3.1.3 Studienziele 

Das übergeordnete Ziel, respektive die übergeordnete Fragestellung der Promotion, war es, die 
Lernmethodologie von Cinemeducation anhand des M23-Kinos zu eruieren. Für die Beantwor-
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tung des übergeordneten Studienziels wurde die Studie in zwei Teilstudien mit zwei unterschied-
lichen, aber aufeinander aufbauenden Zielen und damit einhergehend, mit drei bzw. zwei unter-
schiedlichen Forschungsfragestellungen auf zwei Publikationen aufgeteilt. 

3.1.3.1 Primäres Ziel 

Das primäre Ziel der Dissertation und der zweiten Publikation war es, zu erheben, wann, wie und 
was die Teilnehmenden – insbesondere die MeCuM-Medizinstudierenden – im M23-Kino an der 
Medizinischen Fakultät der LMU lernen. Dies soll zum Verständnis beitragen, zu welchen Lerner-
fahrungen eine Filmvorführung mit anschließender Diskussion in der medizinischen Lehre führen 
kann. 

3.1.3.2 Sekundäres Ziel 

Das sekundäre Ziel der Dissertation und der ersten Publikation war es, den kurzfristigen und 
langfristigen „Nutzen“ des M23-Kinos für die Studierenden an der Medizinischen Fakultät der 
LMU zu beschreiben, um das M23-Kino langfristig im MeCuM zu verankern. 

3.1.4 Forschungsfragen 

3.1.4.1 Hauptfragestellungen 

In der zweiten Publikation (85) wird die Hauptforschungsfrage mit den beiden Unterforschungs-
fragen beantwortet: 

§ Wann lernen die Teilnehmenden im M23-Kino an der Medizinischen Fakultät der LMU Mün-
chen? 

§ Wie lernen die Teilnehmenden im M23-Kino an der Medizinischen Fakultät der LMU Mün-
chen? 

§ Was lernen die Teilnehmenden im M23-Kino an der Medizinischen Fakultät der LMU Mün-
chen? 

3.1.4.2 Nebenfragestellungen 

In der ersten Publikation (83) werden die beiden Nebenforschungsfragen beantwortet:  

§ Aus welchen Gründen besuchen die Teilnehmenden das M23-Kino an der Medizinischen 
Fakultät der LMU München? 

§ Welchen Nutzen haben Studierende von einer Teilnahme am M23-Kino an der Medizinischen 
Fakultät der LMU München? 

3.2 Methodik 
Da das übergeordnete Ziel dieser Studie war, herauszufinden, wie die Teilnehmenden im M23-
Kino lernen, bot sich ein prospektives Mixed Methods Design an (86). In diesem wurde die qua-
litative mit der quantitativen Methodik kombiniert (87). Dabei wurde ein sogenanntes Exploratory 
Sequential Design verwendet, bei dem die qualitativen Daten dazu verwendet wurden, die quan-
titative Methodik zu informieren (88,89). Anschließend wurden die Ergebnisse der quantitativen 
Methodik dazu verwendet, die qualitativen Ergebnisse zu bestätigen und zu generalisieren (87). 
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Eine Mixed-Methods-Studie hat den Vorteil, dass das Phänomen des M23-Kinos durch die qua-
litative Datenerhebung anhand von Narrativen detaillierter verstanden werden kann und die qua-
litativen Ergebnisse dabei helfen können, die quantitativen Ergebnisse zu verstehen und zu in-
terpretieren (87,88,90,91). Das Ausmaß sowie die Effekte können durch die quantitative Daten-
erhebung anhand von Zahlen besser dargestellt werden und die qualitativen Ergebnisse mithilfe 
der quantitativen Ergebnisse generalisiert werden (87,88,92). 

Beide Publikationen basieren auf demselben Datensatz, der abgrenzend zur jeweils anderen 
Publikation mit unterschiedlichen Forschungsfragen (vgl. Abschnitt 3.1.4) analysiert wurde. Da 
die Erhebung qualitativer Daten mit einem erheblichen Aufwand auf Seiten der Teilnehmenden 
sowie der Erhebenden verbunden ist, wurden in den Leitfäden Aspekte zu beiden übergeordne-
ten Forschungsfragen integriert. Für die quantitativen Datenanalysen der beiden Publikationen 
wurden jeweils gesonderte Abschnitte im Datensatz verwendet. Der methodische Fokus der zwei-
ten Publikation lag zudem auf der Entwicklung eines konzeptuellen Frameworks. Dieses konzep-
tuelle Framework stellt einen zentralen Mehrwert der zweiten Publikation dar und leistet einen 
Beitrag zur Theorieentwicklung im Bereich Cinemeducation und Medical Humanities. 

3.2.1 Fokussierte Literaturrecherche 

Es erfolgte eine fokussierte Literaturrecherche in MEDLINE, PUBMED, PsycINFO, Psyndex and 
ERIC zu cinemeducation, cinema, medical cinema, film and medicine. (83,85) Hiervon wurde für 
beide Publikationen das Studiendesign und die Interviewleitfäden abgeleitet. Für die zweite Pub-
likation wurde ein vorläufiges, konzeptuelles Framework aus der Literaturrecherche entwickelt. 
(85) Im Fokus stand dabei die Herausarbeitung bestehender Theorien des Lernprozesses. 

3.2.2 Qualitative Methodik 

Die qualitative Datenerhebung setzte sich aus drei Fokusgruppen (93–95), vier Expert:innenin-
terviews (94,96), einem Gruppeninterview (97) und einem narrativen Interview (98,99) zusam-
men.  

3.2.2.1 Qualitatives Sample und Rekrutierung 

Für die Stichprobe und Rekrutierung der qualitativen Daten wurde ein purposive sampling ver-
wendet (100–104). Einschlusskriterium war, dass die Teilnehmenden der Fokusgruppen mindes-
tens zweimal am M23-Kino teilgenommen haben mussten. Die Teilnehmenden der Expert:innen-
interviews mussten zum Zeitpunkt der Erhebung zuletzt vor zwölf Monaten als Expert:in bzw. 
betroffene Person zum M23-Kino eingeladen worden sein. Die Teilnehmenden wurden entweder 
direkt per E-Mail, Social Media oder den fakultätsinternen MeCuM-Newsletter kontaktiert (83). 

3.2.2.2 Qualitative Datenerhebung 

Die drei jeweils in sich homogenen Fokusgruppen fanden mit dem zu dem Zeitpunkt aktuellen 
M23-Kinoteam, Medizinstudierenden und anderen Gesundheitsberufen in Ausbildung statt. Mit 
zwei ehemaligen Teammitgliedern wurde ein Gruppeninterview durchgeführt. Mit vier Expert:in-
nen bzw. betroffenen Personen wurde jeweils ein Expert:inneninterview durchgeführt. (83,85) 

Für die Fokusgruppen und Interviews wurden im Vorfeld semistrukturierte Leitfäden entwickelt 
und diese einem Pretest unterzogen (vgl. Anhang A-F). Die Leitfäden enthielten dabei folgende 
fünf Abschnitte: 1) Gründe für die Teilnahme, 2) Erfahrungen mit dem M23-Kino, 3) Was man 
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lernt, Phasen und Nutzen, 4) Wie man lernt und 5) Abschlussfrage. (83,93) Der Leitfaden für die 
Fokusgruppe mit dem M23-Kinoteam beinhaltete zusätzlich einen Abschnitt zur Organisation. Für 
das narrative Interview mit dem Gründer des M23-Kinos, Prof. Matthias Siebeck, wurde bewusst 
eine offene Struktur mit 1) einem Erzählstimulus, 2) narrativer Nachfrage sowie 3) einer Ab-
schlussfrage gewählt (98,99,105). 

Alle neun Fokusgruppen und Interviews fanden in Präsenz statt und wurden auf Tonband aufge-
nommen (83,85). 

3.2.2.3 Qualitative Datenanalyse 

Die Audiodateien wurden mithilfe der Software f5 transkript (106) transkribiert und anschließend 
in der Software MAXQDA 2020 (107) anhand der qualitativen Inhaltsanalyse nach Schreier (108) 
analysiert. Für die Publikationen wurde jeweils ein Kodierleitfaden (vgl. Anhang G und H) induktiv 
entwickelt, an allen Transkripten angewendet und ein Kategoriensystem erstellt (83,85). 

3.2.3 Quantitative Methodik 

Die quantitative Datenerhebung bestand aus einem Fragebogen, der nach der qualitativen Da-
tenerhebung aus ersten Ergebnissen der qualitativen Daten erstellt wurde. 

3.2.3.1 Quantitatives Sample und Rekrutierung 

Für die Stichprobe und Rekrutierung der quantitativen Daten wurde ein convenience sample 
(101,102) an sieben aufeinanderfolgenden M23-Kinoabenden im Sommersemester 2017 und 
Wintersemester 2017/2018 verwendet. Der Fragebogen, der einen Teil I und einen Teil II bein-
haltete, wurde zu Beginn der M23-Kinoabende ausgeteilt.  

3.2.3.2 Quantitative Datenerhebung 

In Teil I des Fragebogens wurden die Stammdaten der Teilnehmenden abgefragt (Alter, Ge-
schlecht, Semester, Studien- bzw. Ausbildungsfach, Häufigkeit der Teilnahme). Anhand der qua-
litativen Ergebnisse wurden im Teil I des Fragebogens 16 Items zu den Gründen und drei Items 
zu dem Nutzen eines M23-Kinobesuchs erstellt. (83)  Teil I des Fragebogens wurde vor dem 
Filmscreening ausgefüllt. (83) Die Items aus Teil II wurden anhand bereits existierender Frage-
bögen (109–111) entworfen, für das Cinemeducation-Setting angepasst und in Form von 5-
Punkt-Likert-Skalen (112,113), mit der Möglichkeit keine Angabe zu machen, erstellt. (85) Teil II 
des Fragebogens, der Perspektivenübernahme und reflektierendes Denken mit jeweils 15 Items 
abfragte, wurde nach der Diskussion ausgefüllt (85).  

3.2.3.3 Quantitative Datenanalyse 

Der quantitative Datensatz wurde deskriptiv (u. a. Mittelwerte, Standardabweichungen) analysiert 
und aus den Ergebnissen Barplots sowie Likert-Plots erstellt (83,85). Für die zweite Publikation 
erfolgte eine Cluster- und Faktoranalyse der 30 Items zu reflektierendem Denken und Perspekti-
venübernahme. (85) 

3.2.4 Integration 

Für die Integration der qualitativen und quantitativen Daten wurde das ‚Following a thread‘-Pro-
tokoll verwendet (114–117). Für die Darstellung der Integration wurden Joint Displays (88) zu den 
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Themenkomplexen „Gründe einer Teilnahme am M23-Kino“, „Reflektierendes Denken“, „Per-
spektivenübernahme“ sowie „Potenzielle Wirkung“ erstellt (83,85). 

Für die Darstellung der qualitativen Ergebnisse wurde sich an die konsolidierten Kriterien der 
COREQ-Checkliste gehalten (118,119). 

Aus den integrierten Daten und dem vorläufigen, konzeptuellen Framework der zweiten Publika-
tion wurde das konzeptuelle Framework integrativ weiterentwickelt und grafisch dargestellt. (85) 

3.2.5 Ethikvotum 

Für die Studie liegt ein Ethikvotum der Ethikkommission der medizinischen Fakultät an der LMU 
München vor (Nr.: 537–16). (83,85) 

3.3 Ergebnisse 
Für die qualitative Komponente wurden insgesamt 28 Personen interviewt. Von insgesamt 503 
ausgefüllten Fragebögen konnten 480 (95,4 %) für die Analyse der ersten Publikation (83) und 
344 (68,4 %) für die Analyse der zweiten Publikation verwendet werden (85). 

3.3.1 Framework des M23-Kinos 

Zu Beginn der Studie wurde ein vorläufiges, konzeptuelles Framework anhand einer fokussierten 
Literaturrecherche und Diskussion der Ko-Autor:innen erstellt. Dieses vorläufige Framework 
wurde als Vorlage zur Entwicklung der Datenerhebungsmethodiken verwendet. Nach Abschluss 
der integrierten Datenanalyse der zweiten Publikation wurde das vorläufige Framework an die 
Studienergebnisse angepasst und ein konzeptuelles Framework entwickelt (siehe Abbildung 1). 
(85) 

Abbildung 1: Konzeptuelles Framework des Lernens im M23-Kino 

 

Legende: Das konzeptuelle Framework des M23-Kinos besteht aus drei Dimensionen. Der äu-
ßere, schwarze Ring beschreibt die fünf Phasen des M23-Kinos (Ankündigung, Filmvorführung, 
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Publikumsdiskussion, informeller Austausch mit Peers, langfristige Auseinandersetzung). Der in-
nere, türkisfarbene Ring beinhaltet die drei zugrundeliegenden Lernmethodiken (reflektierendes 
Denken, Perspektivenübernahme, emotionale Narrative), die zu den im Zentrum dargestellten 
vier potenziellen Auswirkungen führen können (Einstellungsänderung, Wissensanreicherung, 
Empathie erleben, Interprofessionalität). (85) 

3.3.2 Gründe für eine Teilnahme 

In der ersten Publikation (83) konnten wir zeigen, dass die Mehrheit der Teilnehmenden fünf 
Gründe angab, wieso sie am M23-Kino teilnehmen: ein Interesse am Film (74,0 %), ein Interesse 
am Thema (67,7 %), ein Interesse an der Diskussion (64,8 %), einen gemeinsamen Abend mit 
Freund:innen verbringen (63,3 %) und den eigenen Horizont erweitern (55,2 %). (83) 

Einer der interviewten Expert:innen beschrieb die Horizonterweiterung als Lernerfahrung und die 
möglichen Implikation für das Medizinstudium: 

Die Tatsache, dass versucht wird, die Medizin stärker mit sozialen Fragen in Verbindung zu 
bringen. Oder umgekehrt, gesellschaftlich relevante Themen in das Medizinstudium zu integ-
rieren und so eine Brücke zu schlagen. Mit anderen Worten, den Horizont irgendwie ein biss-
chen nach links und rechts zu erweitern. – B1, Experte, Expert:inneninterview (83,85) 

Im Vergleich zu fachfremden Studierenden (‚non-health students‘), scheint bei Medizinstudieren-
den und Studierenden von anderen medizinischen bzw. Gesundheitsdisziplinen das Interesse 
am Film größer zu sein. (83) 

Es gaben doppelt so viele männliche (19,6 %) wie weibliche (9,8 %) Teilnehmende an, dass sie 
das M23-Kino dazu nutzen würden, sich nach einer potenziellen Partnerschaft umzusehen. (83) 

3.3.3 Phasen des M23-Kinos 

In der qualitativen Analyse konnte die Annahme, dass sich das M23-Kino in fünf Phasen einteilen 
lässt, bestätigen. Die fünf Phasen des M23-Kinos (siehe Abbildung 1) sind: (i) die Ankündigung, 
(ii) die Filmvorführung, (iii) die Publikumsdiskussion mit Expert:innen und Betroffenen, (iv) der 
informelle Austausch zwischen den Studierenden direkt im Anschluss an den M23-Kinoabend 
und (v) die langfristige Auseinandersetzung bzw. Verarbeitung des M23-Kinoabends (85). 

In der quantitativen Analyse zeigte sich, dass 66,8 % der Medizinstudierenden und 73,8 % der 
anderen Gesundheitsstudierenden die vierte Phase des informellen Austauschs erfahren (85). 

3.3.4 Lernmethodiken 

In der qualitativen Analyse konnten drei Subkomponenten der Lernmethodik des M23-Kinos ex-
trahiert werden (reflektierendes Denken, Perspektivenübernahme und emotionale Narrative), von 
denen die ersten beiden quantitativ durch einen Fragebogen überprüft wurden (85). 

3.3.4.1 Reflektierendes Denken 

In der integrierten Analyse der qualitativen und quantitativen Ergebnisse zeigte sich, dass i) das 
M23-Kino als ein Reflektionsraum wahrgenommen wurde; und ii) das M23-Kino die meisten Teil-
nehmenden zum reflektierenden Denken anregte (85). Die quantitativen Ergebnisse der 15 Items 
zu reflektierendem Denken sind in Abbildung 2 dargestellt (85). Eine ausführliche Erläuterung 
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und Darstellung der integrierten Ergebnisse findet sich in Tabelle 1: Joint display on reflective 
thinking in the M23C der zweiten Publikation (85). 

Abbildung 2: Likert-Plots der 15 Items zu reflektierendem Denken 

 

Legende: Prozentuale Ergebnisse von 344 Teilnehmenden auf 15 Items zu reflektierendem Den-
ken im M23-Kino mit einer fünfstufigen Likert-Skala (85). 

3.3.4.2 Perspektivenübernahme 

In der integrierten Analyse der qualitativen und quantitativen Ergebnisse zeigte sich, dass i) die 
meisten Teilnehmenden des M23-Kinos während des Films oder der Diskussion unterschiedliche 
Perspektiven übernehmen können; ii) das M23-Kino die Teilnehmenden unterstützt, die Realität 
von Betroffenen wahrnehmen und nachempfinden zu können; und iii) dass Teilnehmende medi-
zinische Themen durch biopsychosoziale Perspektiven betrachten können (85). Die quantitativen 
Ergebnisse der 15 Items zu Perspektivenübernahme sind in Abbildung 3 dargestellt (85). Eine 
ausführliche Erläuterung und Darstellung der integrierten Ergebnisse findet sich in Tabelle 2: Joint 
display on perspective taking in the M23C der zweiten Publikation (85). 

In der Cluster- und Faktoranalyse der 30 Items zu reflektierendem Denken und Perspektiven-
übernahme ergaben sich keine verwertbaren Ergebnisse. (85) 
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Abbildung 3: Likert-Plots der 15 Items zu Perspektivenübernahme 

 

Legende: Prozentuale Ergebnisse von 344 Teilnehmenden auf 15 Items zu Perspektivenüber-
nahme im M23-Kino mit einer fünfstufigen Likert-Skala (85). 

3.3.4.3 Emotionale Narrative 

In der Analyse der qualitativen Ergebnisse zeigte sich, dass im M23-Kino neu gelerntes und be-
reits vorhandenes Wissen mit emotionalen Narrativen verknüpft werden kann (85). Hierbei zeigte 
sich, i) dass ein emotionales Lernen während des Films und der Diskussion stattfinden kann; ii) 
dass das M23-Kino Teilnehmenden ermöglichen kann, ihre Emotionen zuzulassen und diese 
nicht unterdrücken zu müssen; und iii) dass die Teilnehmenden das gelernte Wissen durch die 
emotionalen Narrative langfristiger abrufen können (85). 

3.3.5 Potenzielle Wirkung 

Die qualitative Analyse ergab vier Kategorien des potenziellen Wirkens, die die Teilnehmenden 
lernen können: i) eine Änderung von eigenen Einstellungen oder Meinungen; ii) eine Wissensan-
reicherung; iii) das Erleben von Empathie; und iv) eine Offenheit gegenüber einem Arbeiten im 
interprofessionellen Team (85). 

3.3.6 Langfristiger Nutzen einer Teilnahme 

Studierende, die am M23-Kino teilgenommen hatten, erinnerten sich zu 70 % im alltäglichen Le-
ben, zu 54 % in der Klinik und zu 50 % während einer universitären Veranstaltung wieder an das 
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M23-Kino zurück (83). Teilweise gaben Teilnehmende in den Fokusgruppen an, dass sie sich in 
einer Prüfung an einen M23-Kinoabend zurückerinnern konnten oder sie während einer Famula-
tur eine seltene Erkrankung, die sie ausführlich im M23-Kino kennen gelernt hatten, wiederer-
kannten. (83) Eine teilnehmende Person gab an, dass sie im M23-Kino gelernt habe, dass sie als 
Ärztin nicht nur die Person mit einer demenziellen Erkrankung behandele, sondern sie sich auch 
um die Angehörigen kümmern sollte und beispielsweise einen Kontakt zu Selbsthilfegruppen ver-
mitteln kann. (83) Die Erkenntnis kam ihr dadurch, dass für die Diskussion beim M23-Kinoabend 
zum Thema Demenz nicht nur eine Ärztin, sondern auch Angehörige und andere Berufsgruppen 
eingeladen wurden. (83) Eine teilnehmende Person gab an, dass sie sich nicht sicher sei, ob das 
M23-Kino wirklich etwas für ihren beruflichen Werdegang bringe. Worin sie sich aber sicher wäre, 
sei, dass es ihr persönlich weiterhelfe und teilweise dazu führe, dass sie ihre Einstellungen zu 
unterschiedlichen Themen geändert habe und sie andere Meinungen ernst nehme. (83) 

3.4 Schlussfolgerung 
Die Studie über das M23-Kino ist die erste Mixed Methods Studie über Cinemeducation im 
deutschsprachigen Raum. Beide Publikationen befassen sich damit, wie eine Filmvorführung mit 
einer anschließenden Publikumsdiskussion zu einer Lernerfahrung führen kann. Die beiden Pub-
likationen ergänzen sich gegenseitig und diskutieren das M23-Kino als Beispiel eines Cine-
meducation-Lehrprojektes anhand unterschiedlicher Fragestellungen, wodurch ein umfassendes 
Bild des M23-Kinos aufgezeigt werden kann. (83,85) Hierfür wurde ein konzeptuelles Framework 
für das M23-Kino erstellt, das exemplarisch für eine umfassende Cinemeducation-Intervention 
steht (85). 

Die Veröffentlichungen können dazu beitragen, Medizindidaktiker:innen sowie Medizinstudieren-
den eine Grundlage zu liefern, wieso Cinemeducation in die medizinischen Curricula integriert 
werden sollte. Darüber hinaus bietet die Dissertation mit den beiden Publikationen die Möglich-
keit, ein Cinemeducation-Projekt in seiner Gesamtheit zu verstehen und gibt mit den Lernmetho-
diken des reflektierenden Denkens, der Perspektivenübernahme und den emotionalen Narrativen 
ein Erklärungsmodell dazu, wie Lernen im Rahmen von Cinemeducation stattfinden kann. (83,85) 

Es ist anzunehmen, dass sich Cinemeducation als Lehrmethodik besonders für transformatives 
Lernen eignet, wodurch Studierende zu kritischen Gesundheitsfachkräften ausgebildet werden 
können. (85,120) Als eine Möglichkeit das interdisziplinäre Feld der Medical Humanities auf trans-
formatives Lernen auszurichten, erscheint das kürzlich entwickelte PRISM-Modell zu sein, bei 
dem es Überschneidungen zu den in dieser Dissertation dargestellten Lernmethodiken, insbe-
sondere der Perspektivenübernahme und dem reflektierenden Denken, gibt (85,121–124). Dies 
nimmt die Weltgesundheitsorganisation (WHO) als ein Argument, die Integration von künstleri-
schen und geisteswissenschaftlichen Lehrangeboten („arts and humanities“) in der Ausbildung 
von Gesundheitspersonal zu befürworten (85,125). 
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4. Zusammenfassung 

4.1 Hintergrund 
Cinemeducation ist eine Lehrmethodik, die mithilfe von Filmen oder Filmausschnitten und einer 
anschließenden Diskussion der Teilnehmenden mit Expert:innen und Betroffenen medizinische 
Themen aufbereitet. Das M23-Kino an der Medizinischen Fakultät der LMU München ist eine 
solche, sehr umfassende, Cinemeducation-Lehrveranstaltung, bei der bis zum Zeitpunkt der Dis-
sertation nicht klar war, wie das Lernen in dieser eigentlich stattfindet. (83,85) 

4.2 Methodik 
Mittels einer fokussierten Literaturrecherche, der Forschungsergebnisse und Diskussionen zwi-
schen den Autor:innen wurde ein konzeptuelles Framework des M23-Kinos entwickelt. Für die 
Mixed Methods Studie wurde ein Exploratory Sequential Design verwendet, bei dem die erste 
Auswertung der qualitativen Daten die quantitative Methodik informierte. Für die qualitative Me-
thodik wurden drei Fokusgruppen, ein Gruppeninterview, vier Expert:inneninterviews und ein nar-
ratives Interview durchgeführt, die anhand einer qualitativen Inhaltsanalyse analysiert wurden. 
Für die quantitative Methodik wurde ein Fragebogen mit Likert-Skalen über den zeitlichen Verlauf 
des Lernens sowie über die beiden Lernmethodiken „Reflektierendes Denken“ und „Perspekti-
venübernahme“ entwickelt und deskriptiv ausgewertet. Im Anschluss wurden über das ‚Following 
a thread‘-Protokoll die qualitativen mit den quantitativen Daten in Joint Displays integriert. (83,85) 

4.3 Ergebnisse 
Insgesamt wurden im Rahmen der qualitativen Datenerhebung 28 Personen interviewt und 503 
Personen füllten den Fragebögen an sieben M23-Kinoabenden im Sommersemester 2017 und 
im Wintersemester 2017/2018 aus. Die Teilnehmenden lassen sich grob in drei Gruppen eintei-
len: Medizinstudierende, Studierende bzw. Auszubildende anderer Gesundheitsfächer sowie Stu-
dierende von nicht-medizinischen Fächern. (83,85) 

Die Gründe für eine Teilnahme am M23-Kino sind laut des Fragebogens ein Interesse am Film, 
dem Thema und der Diskussion, ein gemeinsamer Abend mit Freund:innen sowie der Wunsch 
den eigenen Horizont durch den Kinoabend zu erweitern. Hierbei zeigte sich, dass die Diskussion 
und das Thema für diejenigen, die bereits mehrfach am M23-Kino teilgenommen hatten, als 
Grund für die Teilnahme wichtiger war als der Film. (83) 

Das M23-Kino lässt sich in fünf Phasen einteilen. Insbesondere die Filmvorführung, die Publi-
kumsdiskussion und der Austausch mit anderen Studierenden nach dem Kinoabend scheinen 
eine wichtige Rolle beim Lernprozess zu spielen. Das Lernen findet überwiegend durch reflektie-
rendes Denken, Perspektivenübernahme und die Verknüpfung von Wissen mit emotionalen Nar-
rativen statt. (85) 

Die Teilnahme am M23-Kino ermöglicht es Studierenden, die eigenen Einstellungen oder Mei-
nungen zu hinterfragen, neues Wissen zu erlernen, Empathie zu erleben und eine Offenheit ge-
genüber einem Arbeiten im interprofessionellen Team zu entwickeln (85). 
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Ein indirekter Nutzen aus der Teilnahme ließ sich dadurch erkennen, dass sich der Großteil der 
Teilnehmenden im alltäglichen Leben, in der Klinik oder einer universitären Veranstaltung an ei-
nen Kinoabend zurückerinnerten (83). 

4.4 Schlussfolgerungen 
Die durchgeführte Studie und die Daten in den beiden Publikationen deuten darauf hin, dass das 
M23-Kino als umfangreiches Beispiel für Cinemeducation herangezogen werden kann. Es wurde 
gezeigt, dass in dem Cinemeducation-Kurs durch reflektierendes Denken, Perspektivenüber-
nahme und emotionale Narrative gelernt wird. Das Lernen findet während des Filmscreenings, 
der Publikumsdiskussion, aber auch in den anschließenden Peerdiskussionen nach der Veran-
staltung statt. Die Teilnehmenden befassen sich thematisch umfassend nach dem biopsychoso-
zialen Modell mit unterschiedlichen medizinischen und gesellschaftlich relevanten Themen (3). 
Cinemeducation als Lehrmethodik scheint sich besonders für transformatives Lernen zu eignen, 
durch das Studierende zu kritischen Gesundheitsfachkräften ausgebildet werden. (83,85) 
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5. Abstract 

5.1 Background 
Cinemeducation is a teaching methodology that uses films or film excerpts and a subsequent 
discussion between the participants and experts and those affected by present medical topics. 
The M23 Cinema at the Medical Faculty of the LMU Munich is such a highly comprehensive 
cinemeducation course, for which it was not clear until the time of the dissertation how learning 
actually takes place. (83,85) 

5.2 Methods 
Through a focused literature search, research findings, and discussions among the authors, a 
conceptual framework of the M23 Cinema was developed. For the mixed methods study, an ex-
ploratory sequential design was used, in which the initial analysis of the qualitative data supported 
the quantitative methodology. For the qualitative methodology, three focus groups, one group 
interview, four expert interviews and one narrative interview were conducted and analysed using 
qualitative content analysis. For the quantitative methodology, a questionnaire with Likert scales 
on learning over time and the two learning methodologies of reflective thinking and perspective 
taking was developed and descriptively analysed. Subsequently, the qualitative data was inte-
grated with the quantitative data in joint displays via the 'following a thread' protocol. (83,85) 

5.3 Results 
A total of 28 people were interviewed as part of the qualitative data collection and 503 people 
completed the questionnaire on seven M23 Cinema evenings in the summer semester 2017 and 
winter semester 2017/2018. The participants can be roughly divided into three groups: Medical 
students, students or apprentices of other health disciplines, and students of non-medical disci-
plines. (83,85) 

According to the questionnaire, the reasons for attending the M23 Cinema are an interest in the 
film, the topic and the discussion, an evening together with friends and the desire to broaden 
one’s horizon through the cinema evening. The questionnaire showed that the discussion and the 
topic were more important than the film for those who had already participated in the M23 Cinema 
several times. (83) 

The M23 Cinema can be divided into five phases. In particular, the film screening, the audience 
discussion, and the exchange with other students after the cinema evening seem to play an im-
portant role in the learning process. Learning takes place predominantly through reflective think-
ing, perspective taking and the linking of knowledge with emotional narratives. (85) 

Participation in the M23 Cinema enables students to question their attitudes or opinions, gain new 
knowledge, experience empathy and develop an openness towards working in an interprofes-
sional team. (85) 

An indirect benefit of the participation could be seen in the fact that most participants recalled a 
cinema evening in their everyday life, in the clinic or at a university event. (85) 
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5.4 Conclusion 
The study conducted and the data in the two publications indicate that the M23 Cinema can be 
used as a comprehensive example of cinemeducation. It was shown that in the cinemeducation 
course learning takes place through reflective thinking, perspective taking and emotional narrati-
ves. Learning takes place during the film screening, the audience discussion, but also the subse-
quent peer discussions after the course. The participants deal comprehensively with different 
medical and socially relevant topics according to the biopsychosocial model (3). Cinemeducation 
as a teaching methodology seems to be particularly suitable for transformative learning, through 
which students are trained to become critical health professionals. (83,85) 
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Cinemeducation in medicine: a mixed 
methods study on students’ motivations 
and benefits
Mike Rueb1,2,3*, Matthias Siebeck4, Eva A. Rehfuess1,2 and Lisa M. Pfadenhauer1,2 

Abstract 
Background: Cinemeducation courses are used to supplement more standard teaching formats at medical schools 
and tend to emphasise biopsychosocial aspects of health. The purpose of this paper is to explore why medical stu-
dents attend the cinemeducation course M23 Cinema (M23C) at LMU Munich and whether a film screening with a 
subsequent expert and peer discussion benefits their studies and their future careers as medical doctors.

Methods: An exploratory sequential mixed methods study design was used. Qualitative research, i.e. three focus 
groups, four expert interviews, one group interview and one narrative interview, was conducted to inform a subse-
quent quantitative survey. Qualitative data was analysed using qualitative content analysis and quantitative data was 
analysed descriptively. The findings were integrated using the “following a thread” protocol.

Results: In total, 28 people were interviewed and 503 participants responded to the survey distributed at seven 
M23C screenings. Participants perceive the M23C as informal teaching where they learn about perspectives on 
certain health topics through the combination of film and discussion while spending time with peers. The reasons 
for and reported benefits of participation varied with educational background, participation frequency and gender. 
On average, participants gave 5.7 reasons for attending the M23C. The main reasons for participating were the film, 
the topic and the ability to discuss these afterwards as well as to spend an evening with peers. Attending the M23C 
was reported to support the students’ memory with regards to certain topics addressed in the M23C when the issues 
resurface at a later stage, such as during university courses, in the hospital, or in their private life.

Conclusions: The M23C is characterised by its unique combination of film and discussion that encourages partici-
pants to reflect upon their opinions, perspectives and experiences. Participating in the M23C amplified the under-
standing of biopsychosocial aspects of health and illness in students. Thus, cinemeducative approaches such as the 
M23C may contribute to enabling health professionals to develop and apply humane, empathetic and relational skills.

Keywords: Cinemeducation, Medical cinema, Medical humanities, Biopsychosocial model, Health professional 
education, Interprofessional education, Film and medicine, Movies and medicine
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Background
To this day, the curricula of medical faculties reflect the 
prevailing paradigm of health and disease in the Western 
world: the biomedical model. This model, however, has 
been scrutinised with regards to its inability to integrate 
the complexities of health and disease and neglecting the 
psychosocial aspects of medicine [1]. Engel argued for a 
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more inclusive scientific model of medicine, defined as 
the biopsychosocial model [2, 3], which was subsequently 
embraced by the medical humanities [4]. This field pro-
motes interdisciplinary teaching and research to achieve 
a deeper understanding of human health and illness with 
the ultimate goal of improving patient care [5].

This thinking of including behavioural and social fac-
tors in medical education clearly constitutes a shift in 
how health and disease are perceived. The probability 
that this perspective will also be applied by future doc-
tors is greater if biopsychosocial determinants are already 
taught in medical school [6]. As for medical teaching in 
general, didactical approaches for teaching biopsychoso-
cial perspectives on health vary widely [7]. One approach 
is to employ the medium of film [8–11], a didactical 
concept referred to as cinemeducation [12]. Cinemedu-
cation courses in various forms are part of some medi-
cal schools’ curricula. Some use film clips, others show 
whole films in seminars and discuss them afterwards 
[13, 14]; most courses are obligatory or an elective, some 
courses are voluntary [10, 15–18]. Cinemeducation has 
been used to teach medical professionalism [14], medi-
cal ethics [18, 19], doctor-patient communication [13], 
emotions [9, 20], empathy [21, 22] or pharmacology 
[23] to medical students. Furthermore, films might be 
an opportunity for health professionals to gain a deeper 
understanding of the meaning of belonging to a care-pro-
viding, helping profession [24]. Research was also used to 
explore the nature of medical topics that could be taught 
through films [9, 13, 25–29].

M23 cinema course description
At LMU Munich, the cinemeducation course M23 Cin-
ema (M23C) – in German “Modul-23-Kino” or colloqui-
ally “M23-Kino” – is offered as a voluntary course at the 
Medical Faculty. M23 refers to module 23, the basic clini-
cal year of the Medical Curriculum Munich (MeCuM), 
from which the M23C originally emerged. It is targeted 
at medical students in pre-clinical and clinical train-
ing as well as all other students of the health professions 
(e.g. psychology, nursing, social work, physiotherapy, 
dentistry, public health, medical technical assistants). It 
is also increasingly attended by non-medical students. 
M23C occurs on three to five evenings during the term 
and usually lasts 2.5 h. It takes place in a large lecture hall 
at the Medical Faculty of LMU Munich with up to 300 
seats. In M23C, a film concerned with a specific health 
topic is shown, followed by an expert and peer discus-
sion between one to four experts and/or patients and/
or their relatives and the audience. Established in 2005, 
the M23C is currently being organised by a committee of 
medical students across all semesters who decide on the 
topics, films and experts for each event. The focus is on 

topics which – from the students’ point of view – are not 
sufficiently covered in the curriculum and which would 
benefit from being discussed from multiple perspectives 
(e.g. intersexuality, transgender, abortion, surrogacy, 
euthanasia, Pompe disease, fast food, stigma about psy-
chiatry, amputation). There is no restriction on the types 
of film (e.g. feature films, documentaries or short films). 
For the discussion, experts and, if possible, those affected 
by the topic (e.g. patients, relatives) are invited. The event 
is moderated by a medical student from the organising 
committee with questions raised mainly by the audience.

What distinguishes M23C from other cinemeducation 
courses is (1) the structure of M23C with the division 
into film screening and audience discussion, (2) that it is 
a voluntary evening event and (3) that in M23C the learn-
ing objectives as well as the questions to the experts and 
stakeholders are not predefined. The learning objectives 
are decided upon by the learners themselves and can be 
addressed by raising questions in the discussion.

Despite the fact that the M23C was established more 
than 15 years ago and is widely attended by between ten 
and 300 students per event, it is still not clear what moti-
vates students and others to participate in these events 
and how the M23C enables learning.

The first objective of this study was therefore to assess 
the reasons that students attend the M23C on a voluntary 
basis. In particular, we investigated whether these rea-
sons vary between different groups of participants. The 
second objective was to assess how students benefit from 
attending the M23C. We explored whether and how these 
benefits played out in their ongoing education. Until the 
study was conducted, there was only speculation about 
the reasons for participating in M23C and what the ben-
efits might be. By knowing the reasons for and benefits 
of attending the M23C, we wanted to find out to what 
extent psychosocial aspects matter in M23C. As for the 
current generation of medical students, working and 
learning with film can encourage interest, enthusiasm 
and creativity [17], we wanted to provide arguments why 
cinemeducation courses should play a broader role in 
medical curricula.

Methods
Setting
This study was conducted at the medical faculty of the 
LMU Munich in Germany. The qualitative component of 
the study took place from October 2016 until February 
2017. The quantitative component took place in the sum-
mer term 2017 and winter term 2017/2018.

Literature search
We conducted non-systematic literature searches in 
MEDLINE, PUBMED, PsycINFO, Psyndex and ERIC 
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with the key words „cinema“, „medical cinema“, „film and 
medicine“ and „cinemeducation“, followed by additional 
searches of the reference lists of relevant articles. We 
used this literature to (i) inform the design of this study 
and, importantly, to (ii) design the guides for qualitative 
interviews and focus group discussions as well as the 
questionnaire.

Mixed methods study
We first wanted to explore the topics within the com-
plex M23C course before deciding what variables needed 
to be measured. Therefore, we used a mixed methods 
approach [30, 31] with an exploratory sequential design 
[32], where the qualitative component of the study pre-
ceded the quantitative component of the study and was 
used to inform quantitative data collection. The qualita-
tive component entailed three focus group discussions 
(FGDs), four expert interviews, one group interview and 
one narrative interview. The quantitative component 
entailed a survey.

Qualitative sampling and recruitment
For the qualitative component, we employed purposive 
sampling [33]. The main inclusion criterion for focus 
groups was that participants had taken part in at least 
two cinema evenings. Inclusion criteria for expert inter-
views were that participants had taken part in one M23C 
evening in the last 12 months and that we could inter-
view an affected person and an expert from the same 
event. Participants were approached via e-mail, a faculty 
newsletter and the M23C social media page.

Qualitative data collection
The data collection was undertaken by two researchers 
(MR, LMP). All interviews were conducted in German.

In order to provide all participants and organisers with 
adequate time and space to express their thoughts on 
the M23C, we chose four different qualitative methods: 
a narrative interview, FGDs, group interviews and expert 
interviews.

To explore the experiences, perspectives and motiva-
tions around the M23C and how and why it was estab-
lished we chose the method of the narrative interview 
for the founder of the M23C. By providing a minimum of 
structure we aimed to stimulate the participant to recon-
struct the initiation and continuation of the M23C.

In order to be able to discuss a range of perspectives 
on the M23C, we decided to have three internally homo-
geneous FGDs with different groups of participants (i.e. 
medical students, other health professionals, organising 
committee) who presumably had had different experi-
ences with the M23C.

A qualitative group interview took place with two 
members of the founding organising committee mem-
bers. We chose the method of a group interview because 
the number of former participants was not sufficient for 
an FGD.

We integrated the perspectives and experiences of the 
panel discussion participants by conducting four expert 
interviews with an expert or a patient to ensure that they 
could talk openly about all other experts or patients.

All interviews and FGDs were conducted using semi-
structured guides. For the narrative interview we devel-
oped an interview guide with i) a narrative stimulus, ii) 
narrative follow-up questions and iii) closing questions. 
All other guides contained five sections: i) reasons for 
attending the M23C, ii) experiences with the M23C, iii) 
what students learn and how they benefit, iv) how stu-
dents learn and v) final questions to end the interview. 
The guide for the M23C committee contained an addi-
tional section on vi) organising the M23C.

All guides were pilot-tested before conducting the first 
interview and FGD. We conducted the nine FGDs and 
interviews face-to-face in seminar rooms at the univer-
sity or the hospital to ensure a private atmosphere. Apart 
from the two researchers and participants, no one else 
was present. All interviews were audio recorded. MR 
and LMP took field notes after all interviews and focus 
groups.

Qualitative data analysis
All nine audio files were transcribed by MR using f5 tran-
skript [34] and analysed using structured content analysis 
as described by Schreier [35] using MAXQDA 2020 [36]. 
Schreier provides a thorough guide throughout the pro-
cess of qualitative content analysis whereas other authors 
provide little or no guidance [35]. The coding frame was 
inductively developed, with coding themes derived from 
the data [37]. Patterns in the data were recognised by ini-
tially sorting data more-than-once-occurring sequences 
of explanations and by searching for extreme or coun-
terintuitive examples. Starting from a rather descriptive 
analysis, we started to identify, specific and consolidate 
emerging patterns within the data. In an iterative pro-
cess, patterns were consolidated, specified and integrated 
where it made sense [38]. MR and LMP independently 
coded one FGD transcript, discussed emergent themes 
and agreed on an initial coding frame. Thereafter, this 
coding frame was applied to all transcripts by MR. In the 
analysis, the different qualitative data were coded using 
the same frame, while at the interpretation level we paid 
particular attention to the different perspectives of the 
participants. The research team met regularly during 
the study to discuss the analysis. After data analysis was 
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finalised, the category system as well as exemplary quotes 
were translated into English by MR.

Quantitative sampling and recruitment
We used a convenience sample of M23C participants 
during seven medical M23C screenings (see Table  1). 
There was no additional recruitment for the survey 
beyond the usual promotional efforts of the M23C (i.e., 
faculty newsletter, M23C social media, posters, flyers). 
The survey was distributed in the lecture hall, where the 
M23C evenings took place, before the film started.

Quantitative data collection
Informed by the findings of the qualitative research, we 
developed a multiple-choice survey with 16 items on 
reasons for attending the M23C and three items on ben-
efits of attending the M23C. Through qualitative content 
analysis we derived at a coding frame. The subcategories 
of the category reflecting on the reasons of attending as 
well as the benefits of attending were then transformed 
into quantitative survey items. An example of how this 
transformation was done can be found in Table  2. One 

question about dating was added post hoc, informed by 
discussions in the research team.

For the benefits questions we used a five-point Likert 
scale, with 1 meaning “disagree” and 5 “agree”. Socio-
demographic characteristics addressed included gender, 
age, course of studies, university, education level and par-
ticipation frequency. Zensus direkt [39] was used to con-
struct the survey.

Quantitative data analysis
We performed a  descriptive analysis (i.e. mean value, 
standard deviation) and constructed bar and Likert plots 
in R [40].

Integration
For the integration of the qualitative and quantita-
tive findings we used the software MAXQDA 2020 and 
applied the “following a thread” protocol [41–44]. First, 
we sorted the data by creating a unified list of themes and 
constructing a convergence coding matrix. Second, we 
analysed the data in a joint display table by agreement, 
partial agreement or neutral and disagreement [45]. 

Table 1 M23C screenings in the summer semester 2017 and winter semester 2017/2018

Cinema date Topic Film Film director Release date

23/05/2017 Medical checklists The Checklist Effect Lauren Anders Brown 2016
07/06/2017 Blindness Notes on Blindness James Spinney 2016
20/06/2017 Migration On Call Alice Diop 2016
24/10/2017 AIDS Dallas Buyers Club Jean-Marc Vallée 2013
14/11/2017 Forensic psychiatry Picco Philip Koch 2010
12/12/2017 Professionalism The Unknown Girl Jean-Pierre Dardenne, Luc 

Dardenne
2016

10/01/2018 Multiple sclerosis Multiple Fates Jann Kessler 2016

Table 2 Conversion from qualitative quotes into quantitative items

Qualitative Quote Qualitative Code Quantitative Survey Item

And then I just said “Well, then you’ll go when you have time and when the film 
is good” – so if the film appeals to me and the topic comes up again [...], then the 
discussion will also be interesting afterwards. – B4, other health professional students, 
focus group

Interest in film … have an interest in the film.

Just to meet people, to see what’s interesting. – B2, organising committee, focus 
group

Interest in getting to 
know other medical 
students

… want to meet other medical students.

I think that [...] then the part why you really attend begins. Because I could watch the 
film [...] at home, too. But I go there to listen to the opinion of the experts. In other 
words, that’s when the really important part comes, which in my opinion is [...] already 
too short. – B6, other health professional students, focus group

Interest in discussion … have an interest in the discussion.

There is [...] often the possibility that we [...] often have experts from LMU or TU (Tech-
nical University of Munich) there. [...] It is often the case that after the discussion [...] 
students go back to the doctors and ask questions, and I think this sometimes leads 
to a doctoral thesis. [...] By talking to someone in person, [...] it is always something 
different than when you write an email. [...] This sometimes creates opportunities that 
you wouldn’t necessarily have otherwise. – B2, organising committee, focus group

Establishing 
contacts, getting to 
know people

… want to network.
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!ird, in a completeness assessment we compared the 
qualitative and quantitative results and shared the inte-
grated results with the research team for feedback and 
comment.

Ethical approval
Ethical approval for the study was obtained from the Eth-
ics Committee of the Medical Faculty of LMU Munich 
(No. 537–16). All potentially eligible participants were 
informed about the research in oral and written form. 
Furthermore, participants in the qualitative component 
of the study received and had to sign an informed con-
sent form stating that all data would be treated anony-
mously. An exception was the narrative interview with 
MS, who agreed that his data could be published non-
anonymously. Participants in the quantitative component 
of the study were informed about the survey in oral and 
written form and signed an informed consent form. No 
fees were paid for participation in this study although 
participants in the qualitative component of the study 
were taken out for an inexpensive dinner.

Results
Characteristics of participants in the qualitative study 
component
In total, 28 persons were interviewed. Table 3 provides an 
overview of their characteristics.

Characteristics of the participants in the quantitative study 
component
Four hundred eighty (95.4%) out of 503 completed 
questionnaires could be used for the analysis, 18 were 
excluded due to missing values and five due to incorrect 
age (we only included participants aged 17 to 90 years). 
366 (76.3%) respondents were female, 112 (23.3%) male 
and 2 (0.4%) chose the “other” option. !e mean age 

(including standard deviation) was 23.1 ± 4.9 years. 336 
(70.0%) respondents were medical students, 78 (16.2%) 
other health students or professionals in training and 66 
(13.8%) students from non-health related disciplines. Of 
all medical students 81 (22.5%) were in the pre-clinical 
years of medical school, 268 (72.5%) in the clinical years, 
10 (2.8%) in internship (last year), and 8 (2.2%) were grad-
uated physicians. Of all participants, 348 (72.5%) studied 
at LMU Munich, 94 (19.6%) at the Technical University 
of Munich (TUM) and 38 (7.9%) came from other insti-
tutions. 177 (36.9%) participated for the first time, 303 
(63.1%) participated at least for the second time.

Reasons for attending M23C
Reasons for participating in the M23C varied in the qual-
itative and quantitative component. Figure 1 presents the 
reasons for attending M23C obtained through the sur-
vey, listed in order of importance. More than half of the 
480 participants gave one or several of the following five 
reasons, i.e. that they had an interest in the film (355 or 
74.0%), in the topic (325 or 67.7%), in the discussion (311 
or 64.8%), that they wanted to spend an evening together 
with friends (304 or 63.3%) and/or to broaden their hori-
zon (265 or 55.2%). On average, a participant gave 5.7 
reasons (SD: 2.96) for attending the M23C. !e three rea-
sons that were of least importance to participants were 
“get to know myself better” (27 or 5.6%), “want to meet 
other medical students” (26 or 5.4%) and “want to net-
work” (16 or 3.3%).

In general, reasons for attending the M23C were simi-
lar among males and females, Interestingly, more male 
participants reported an interest in spending an evening 
with friends and to use the M23C as a means of looking 
for potential partners.

In the following, we describe a selection of reported 
reasons for attending M23C, as well as one surprising 

Table 3 Qualitative study component: Overview and characteristics of participants

Study component Participants (B1-B8) n Age range Gender Duration

Narrative interview Physician n = 1 65 male 50 min
Focus group Medical students (organising committee) n = 6 20–25 4 female, 2 male 72 min
Focus group Medical students n = 7 22–25 4 female, 3 male 48 min
Focus group Three medical-technical radiological assistants in education, two 

students of psychology, one of biology, one of social work, one 
nurse in training

n = 8 20–25 all female 88 min

Group interview Physicians (former organising committee) n = 2 28–29 all male 66 min
Expert interview Affected person (patient or relative) n = 1 47–50 female 50 min
Expert interview Physician n = 1 male 51 min
Expert interview Affected person (patient or relative) n = 1 trans 52 min
Expert interview Physician n = 1 male 83 min
In total: n = 28 20–65 17 female, 10 male, 1 trans 560 min
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reason (i.e. dating as a reason for attending), drawing on 
survey findings for different sub-groups of participants 
(Fig. 2 and Fig. 3) as well as insights from the qualitative 
component of the study.

#e joint display table (Table  4) demonstrates the 
integration of the qualitative and quantitative com-
ponent. Agreement, partial agreement and disagree-
ment with the item in the qualitative data as well as 

lack of data for the different items are contrasted with 
the overall and stratified agreement in the quantitative 
component.

Film as a reason
#e quality of the film seemed to be of importance, as 
described by this student:

And then I just said "Well, then you’ll go when you 

Fig. 1 Percentage distribution of reasons for participating in the M23C. Survey responses to multiple-choice question with 16 items of 480 
participants in seven M23C courses combined

Fig. 2 Percentage distribution of reasons by group of students. Survey responses of 480 participants to survey items selected by three subgroups 
to see differences in these: 336 medical students, 78 other health professional students and 66 non-health professional students
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have time and when the film is good – so if the film 
appeals to me and the topic comes up again [...], 
then the discussion will also be interesting after-
wards. – B4, other health professional students, 
focus group

Students also expect to see films they would otherwise not 
watch by themselves, which this student elaborates on:

And maybe these are also films, I think, that I 
wouldn’t watch in such a private setting, but which 
I still find totally interesting. And then discussing 
them with experts afterwards might give me the 
incentive to say "Cool, I’m actually interested in 
that. !en I’ll just watch the film. – B5, other health 
professional students, focus group

Interestingly, one of the organising committee members 
disagrees with the film itself always being a major reason:

Yes, or that you have met a professor or a doctor 
where you think "Wow, it would be cool to sit there 
at some point". [...] because you just know that [...] 
a cool discussion is going to evolve [...]. So I think 
that the discussion is sometimes more important 
than the documentary or the feature film. !en you 
have to weigh up a bit. – B2, organising committee, 
focus group

As shown in Fig.  2, 76.8% medical students and 76.9% 
other health students “have an interest in the film”, com-
pared to 56.1% non-health students. Some participants in 
the qualitative study elaborated on this in more detail.

Topic of the evening as a reason
"e M23C seems to offer a safe space for difficult topics:

You sit at home, somehow looking at the topics and 

thinking to yourself: "such a difficult topic". So that’s 
how I feel then. (laughter) !at in the evening I don’t 
really feel like watching a very thoughtful film. And 
[M23C] is of course a much better set-up. Simply 
to be able to say that this is M23C, that’s where I’m 
going now. [...] I know it will be a difficult subject, 
but I will certainly benefit a lot from participating. 
I don’t think I would be up for that at home. – B4, 
organising committee, medical student, focus group

One of the members of the organising committee argued 
that the choice of topic was her first priority for organis-
ing an event:

I always thought about a topic that I would find 
interesting for me personally and looked for it 
accordingly. – B2, organising committee, focus group

One of the invited affected persons who participated in 
the discussion supported this previously addressed high 
interest in the respective topic addressed at the respec-
tive evening:

… to feel that there is so much interest in the topic. – 
Affected person, expert interview

Of the first-time participants, 58.2% (103 out of 177) 
attended the M23C due to an “interest in the topic”, com-
pared to a range of 63.3 to 84.6% of participants who had 
attended the M23C before (cf. Fig. 3).

Discussion as a reason
Some of the first-time participants did not seem to know 
about the discussion and considered it as a reason to 
attend several times:

At the very beginning I simply found the film excit-
ing. I didn’t know about the discussion [...] at all. 

Fig. 3 Percentage distribution of reasons compared by frequency of participation. Survey response of 480 participants to one item, by three 
subgroups to better understand differences in the item for multiple participation: 336 medical students, 78 other health professional students and 
66 non-health professional students
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And then I kept on coming back because of the dis-
cussions – B6, organising committee, focus group

I was really positively surprised because, like [per-
son] B6, I was not aware of the discussion. And to 
experience that felt great. – B4, organising commit-
tee, focus group

!is student is very clear that the discussion is her main 
motivator to attend the event:

I think that [...] then the part why you really attend 
begins. Because I could watch the film [...] at home, 
too. But I go there to listen to the opinion of the 
experts. In other words, that’s when the really impor-
tant part comes, which in my opinion is [...] already 
too short. – B6, other health professional students, 
focus group

For another participant the discussion is not only the 
main reason, but the student also draws a clear benefit 
from it:

Well, I think for me, the discussion is always the most 
beneficial part. [...] But [...] thinking about it, hearing 
other opinions and, depending on the situation, hear-
ing aspects that you have never even thought about 
yourself [...] – that is what I personally benefit from 
the most. – B2, organising committee, focus group

Of the first-time participants 49.7% (88 out of 177) 
attended the M23C due to an “interest in the discussion”, 
and the percentage was even higher in those participants 
who repeatedly attended the M23C (cf. Fig. 3).

Evening with friends as a reason
!ere seems to be a group of participants who mainly 
want to enjoy an evening with friends and see the M23C 
as an event:

I think that with [...] blockbusters, however, a large part 
of them simply come to see the film with friends and 
have a nice evening and not primarily because of the 
discussion. – B6, organising committee, focus group

Participants repeatedly described that attending the 
event together with friends contributed to their positive 
experience:

It’s actually always a very cool evening, if you 
meet up with friends beforehand and then go there 
[together]. – B5, other health professional students, 
focus group

!e first time a friend asked me. And then I thought 
it was pretty cool. [...] Partly you go because you think 

"Oh, that film is great. I wanted to see it anyway." 
And then why not somehow in a setting like that, 
where you meet fellow students and can have a dis-
cussion about it with experts. !at’s actually a pretty 
good bonus. – B6, medical students, focus group

Of the medical students 67.6% (227 out of 336), com-
pared to 52.6% (41 out of 78) of other health professional 
students and 54.5% (36 out of 66) of non-health profes-
sional students attend the M23 because they “want to 
spend an evening together with friends” (cf. Fig. 2).

Broadening one’s own horizon as a reason
!e M23C seems to stimulate students to take on other 
perspectives:

I would really see it with a catchphrase [...] as 
broadening my horizons. Because [it] is rather the 
possibility to get to know such different perspectives 
[...] – B4, organising committee, focus group

I think it really broadens the horizon somehow. For me 
at least. Just now [at] "24 weeks" [film]. I didn’t think 
about how [an abortion] would be carried out. And 
when you saw it – it’s kind of obvious that the child 
has to get out somehow. But I wouldn’t have thought 
that you could take contraceptive drugs and then have 
to have [the baby] and give birth. But it all makes 
sense, because it doesn’t disappear just like that. [...] 
But to see that for once. Not to say "[...] I don’t want 
the child now, let’s get rid of it, quickly" but to see what 
was behind it all, I found it quite interesting. – B3, 
other health professional students, focus group

According to some participants, the M23C represents a 
missing link to the medical humanities:

And that not only the medical perspective […] is con-
sidered, but also the personal side and what actually 
happens when the job of a doctor is done. – B6, other 
health professional students, focus group

!e fact that there is an attempt being made to bring 
medicine more in touch with social issues. Or vice 
versa, to integrate socially relevant topics into medi-
cal courses and thus bridge the gap. In other words, 
to somehow broaden the horizon a little to the left 
and right. – B1, expert interview

!is student is very clear that at M23C, she does not only 
get to know biomedical facts, but gets a variety of infor-
mation that help her understand the topic from different 
angles:

You are not limited to the subject matter alone, as 
you are in your studies, but [...] you broaden your 
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horizon even further and then receive significantly 
more input than if it were really just a course per se. 
– B1, medical student, focus group

Of the first-time participants 46.3% (82 out of 177) 
attended the M23C because they “would like to broaden 
[their] horizon”. For multiple time participants it ranges 
from 48.5 to 75.0% (cf. Fig. 3).

Balance to curricular studies as a reason
Both the organising committee and the participants see 
the M23C as a balance to their studies:

I think it’s a great way to balance out the rest of my 
studies. – B5, organising committee, focus group

I think because it was simply something different. It 
was in addition to the normal university programme 
and you could somehow do something nice with your 
fellow students in the evening. – B1, medical stu-
dents, focus group

Of the medical students 38.1% (128 out of 336), com-
pared to 26.9% (21 out of 78) of other health professional 
students and 9.1% (6 out of 66) of non-health profes-
sional students attended the M23C due to its inherently 
different character when compared to other subjects in 
the curriculum (cf. Fig. 2).

Dating as a reason
None of the participants in the qualitative study men-
tioned dating as a reason to attend the M23C.

Of the female participants, 9.8% (36 out of 366) are 
looking for a partner at the M23C, compared to 19.6% 
(22 out of 112) of male participants and 0.0% (0 out of 2) 
of participants of other gender.

Perceived bene!ts from participating in M23C
In the following, we describe insights from the qualitative 
component of the study as well as the most commonly 
reported benefits for attending M23C (Fig.  4). Partici-
pants reported several benefits from participating in the 
M23C during other courses in their curriculum, clinical 
internships or in everyday life. In addition uncertain ben-
efits were reported.

Perceived bene"ts for university course
A medical student remembers exam situations in which 
they were confronted with content from the M23C:

I actually must say that it has happened to me a few 
times during exams, that I read something there and 
something actually rang in the back of my head. And 
where I thought I had heard that before [in M23C]. 
– B3, medical student, focus group

More than half of the participants who attended the 
M23C several times remembered an M23C evening 
during another university course (cf. Fig. 4, mean: 3.29, 
median: 4, variance: 1.9, SD: 1.38, on a Likert scale from 
1 meaning "disagree" to 5 "agree").

Perceived bene"ts for clinical internships
Participating in the M23C might help a student to 
remember an illness when they see a patient during a 
rotation:

Once in the clinical internships [...], where a patient 
with an illness showed up, which was very rare. 
"en the doctor said "you probably don’t know that" 
and [I] stood up and said "yes, actually I have heard 
that before [in M23C]. "is has happened a few 
times now. – B3, medical student, focus group

Fig. 4 Likert plot of remembering an M23C evening again. Survey response of 480 participants to three items on remembering the M23C evening 
again with a five-point Likert scale, with 1 meaning “disagree” and 5 “agree”
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One medical student shared that he assumes that patients 
of the soon-to-be doctors might benefit from the broader 
view, the focus on psychosocial aspects and interdiscipli-
nary approach fostered by M23C:

Also for later [you] remember some situations. If 
you have patients with dementia, you should also 
involve their relatives and ask them how you can 
help them or make suggestions who they can turn to. 
!at you also know of all of these other professions, 
[...] which you [...] do not know right now – that you 
can still communicate this to the patient and inte-
grate him into self-care groups and so on [...] – B5, 
organising committee, medical student, focus group

Participants who attended the M23C several times 
remembered an M23C evening in the setting of clinical 
courses, bedside teachings, clinical internships or in their 
practical year (cf. Figure  4, mean: 3.38, median: 4, vari-
ance: 1.93, SD: 1.39, on a Likert scale from 1 to 5).

Perceived bene!t in everyday life
A former medical student reported that he was able to 
tell interesting stories by participating in personal con-
versations at parties:

I remember that half a year later people were talking 
about this film and then at some party [...] explain-
ing to someone what the film was about, what the 
expert had said about it, and that this always led to 
good discussions. – B2, former organising committee, 
group interview

Participants who attended the M23C several times 
remembered an M23C evening during everyday life (cf. 
Fig. 4, mean: 3.83, median: 4, variance: 1. 48, SD: 1.22, on 
a Likert scale from 1 to 5).

Uncertain bene!t of attending the M23C
Two participants see a rather limited benefit for their 
professional life, but at the same time describe an open-
ness towards other attitudes and opinions:

So I don’t know whether it really does anything for 
my profession. But I would say that it definitely 
does something for me, as I just said, that maybe 
you become more open in some attitudes towards 
[...] And maybe you take other opinions to heart or 
something. I think that does something, but more 
for me than for my job now. – B5, other health pro-
fessional students, focus group

"e M23C could help them to remember this in the 
long term. "e concrete application of the insights 
gained seems to be difficult for some participants:

I think it generally just widens the horizon. So I 
don’t know now how I should use it later. Probably 
in the sense of treating people who had a certain 
disease and got over it or who are not well with a 
certain disease. Which was perhaps treated there 
once. And then you think back to the discussion. 
But I don’t know now how I should implement it 
concretely. – B6, other health professional stu-
dents, focus group

Discussion
Main !ndings
To the best of our knowledge, our study represents the 
first mixed-method study of a cinemeducation course in 
Germany. It integrates in-depth qualitative insights on 
why students participate in the M23C and how they ben-
efit from it and largely representative quantitative insights 
on the extent to which these reasons and benefits play a 
role for participants. In terms of reasons for attending, we 
found that the majority of participants attends the M23C 
due to an interest in the film, the topic and the discussion 
as well as to spend an evening with peers or to broaden 
their horizon. Some reasons vary depending on the edu-
cational background (medical vs. other health vs. non-
health students), participation frequency and, to a lesser 
extent, gender. In addition, we were able to show that the 
perceived importance of the discussion increases when 
the M23C is attended multiple times. With repeated par-
ticipation, the desire to broaden one’s horizons seems to 
increase in importance. With respect to likely benefits, we 
found that the M23C helps to become aware of different 
perspectives of a disease and to remember a cinema even-
ing or an illness later on, for example, in the clinic during 
an internship or as a doctor.

At the initiation of the study we presumed that the 
unique method of the cinemeducation course M23C 
is the combination of a film with an audience discus-
sion. We hypothesised that a large share of the par-
ticipants attended because of the possibility to watch a 
film for free. We were surprised to see that this motiva-
tion shifted in participants who had participated several 
times and who perceived the discussion and the topic 
as integral. "is finding confirms previous research that 
reported that films can initiate significant group discus-
sions [46, 47].

"e M23C pursues an open discussion where the audi-
ence – the students – play a critical role in raising ques-
tions. "is is different from most other cinemeducative 
approaches: Baños et  al. describe that their discussion 
focuses on questions prepared by the teacher [48]. "e 
open approach of the M23C, that the moderator sparks 
a discussion among the participants, that the students 
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themselves pose questions that interest them and that 
the invited guests mainly speak on questions addressed 
directly to them and do not prepare a presentation, seems 
to be an essential success factor positively perceived by 
the participants in this study.

Due to the fact that the search for experts in the organ-
ising committee takes up a large part of the time, we 
assumed that the invited experts were an important rea-
son for participation – similar to the film, discussion and 
topic – and were surprised that this was rarely explicitly 
mentioned. However, participants described that the dif-
ferent invited guests had different perspectives on the 
topic and that they had benefited from the diversity of 
perspectives in forming their own opinions.

Medical students, despite increasing emphasis on the 
biopsychosocial model described by Engel in 1977, still 
seem to notice a lack of “human touch” in their curricular 
studies. "is gap can be filled by voluntary cinemeduca-
tion courses like the M23C [49]. Our study showed that 
the majority of participants use the M23C to widen their 
horizon which is consistent with other studies [50]. We 
assume that this broadening of their horizon will enable 
medical students to recognise different human perspec-
tives on health and illness.

Compared to non-health and other students, medical 
students seem to attend the M23C more as a balance to 
their curricular studies and in order to spend an evening 
together with friends. "is could indicate that medical 
students use the M23C as compensation, but still want 
to learn something. It could also suggest that medical 
students have a greater need for compensation to their 
studies, or that there are currently not enough compen-
satory events with a psychosocial background in medical 
studies compared to other studies and health professional 
trainings. "e results, particularly the qualitative com-
ponents, may imply that it remains difficult for medical 
students to perceive the need for psychosocial aspects 
of health and illness as a priority learning experience 
and that there should be a shift from purely biomedical 
content to biopsychosocial approaches in medical school 
courses to foster a holistic overview of health topics. "e 
students’ quotes seem to imply that they undervalue psy-
chosocial elements in their curricula but that when they 
are exposed to it, e.g. in M23C, they find that they value 
it highly.

Students reported benefits from participating in the 
M23C. In general, they linked knowledge acquired in 
M23C with memories of the film and the discussion, 
which is consistent with Shankar’s [1] experience. Par-
ticipation in the M23C could help prospective physicians 
to consider psychosocial aspects such as support groups 
and relatives for their patients. In addition, the medium 
of film with a subsequent peer discussion seems to help 

participants to remember content from the M23C later 
on in both professional and private contexts.

To date, it has not been researched how many cinemed-
ucation courses are offered globally. Judging from the lit-
erature, a handful of medical cinemas exist in Germany, 
some of them located at medical faculties and clinics or 
medical societies with varying target groups. In addition, 
there are isolated film festivals worldwide with a focus 
on global health, public health, psychiatry and stigma 
– often organised outside of the university context. In 
university courses, whole films or excerpts of films are 
increasingly used for teaching purposes, although many 
curriculum designers do not seem to be aware of the 
research field of cinemeducation [17, 19, 29, 51]. "e pro-
portion of non-health students and the open approach, 
suggest that the cinemeducation methodology as used in 
M23C can be transferred to other disciplines.

Strengths and limitations
Due to the fact that we chose a mixed-methods study 
design and involved most of the organisers of the M23C 
(idea provider, former and current organising committee) 
as well as different groups of participants, experts and 
affected persons, we were able to obtain a comprehensive 
overview of the M23C. "e multiple data sources enabled 
us to answer our questions in a more nuanced way. For 
example, we were able to show not only various reasons 
for participating in the M23C, but also the percentages 
in which these are important in different groups of par-
ticipants. Initially, it was planned to conduct one further 
focus group with medical students. We, however, decided 
to refrain from further data collection after one focus 
group with medical students due to data saturation. "e 
design of FGD might have prevented some students from 
sharing further reasons from participating due to peer 
pressure; however, we are confident that the risk of social 
desirability was relatively low. Due to our exploratory 
sequential design, where the qualitative study component 
preceded the quantitative study component, we were not 
aware of the large presence of non-health professional 
students and did not arrange for further data collection 
with this subgroup of participants. "is lack of represen-
tation of non-medical and non-health views in our quali-
tative data may have led to some reasons for participation 
or some benefits not being adequately reflected in our 
survey tool. In light of the qualitative results we might 
have included “interest in psychosocial aspects of medi-
cine” as a reason in the survey which should be taken in 
consideration for future research. Integrating a clustering 
of the qualitative codes in our study design could have 
resulted in a more in-depth analysis.

By generating the questionnaire and the reasons from 
the qualitative results and a literature search, we believe 
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that we were able to integrate the most important rea-
sons for participation. In addition, we distributed the 
questionnaire on seven cinema evenings and can thus 
ensure that any systematic differences between evenings 
would not have biased the results.

"e data collection was conducted by two researchers 
(MR, LMP). "e participants of some qualitative com-
ponents may have refrained from mentioning negative 
aspects of M23C because some of them were acquainted 
with MR. In order to minimise this risk, we deliberately 
pointed out at the beginning of the interviews and FGD 
that positive and negative contents about M23C are of 
interest and encouraged participants to openly share 
their perceptions. However, we cannot rule out potential 
effects of two different interviewers/moderators on the 
perspectives shared by the participants. Due to the anon-
ymous nature of the survey, it is moreover likely that the 
503 surveys were not filled out by 503 different individu-
als but that some of the participants attending more than 
one event filled in the questionnaire multiple times.

In order to present our findings to a broad interna-
tional audience, we had to translate exemplary citations 
into English. "is might have resulted in some loss of 
meaning. Our study provided rich qualitative and quanti-
tative data. Integration represents a strength of our study 
in that we were able to use the qualitative quotes to better 
frame, understand and interpret the quantitative results.

Conclusions
"is study provides an overview of the M23C at the LMU 
Munich, exploring the different reasons for participants to 
attend and how it benefits them in their future careers in 
health care. "e M23C is rooted in the combination of film 
and the subsequent peer and expert discussion that encour-
ages participants to reflect upon their opinions and expe-
riences. Participants seem to value this combination and 
to benefit by gaining a better understanding of the biopsy-
chosocial aspects of health and illnesses. Furthermore, the 
film and the discussion also seem to help the participants to 
remember the contents of the cinema evening at later points 
in their studies, in a clinical setting or in everyday life.

"e study also provides useful insights for planning 
future cinemeducation courses. It suggests that cinemed-
ucation organisers should above all attach great impor-
tance to the selection of films and topics and less to the 
invited experts. Cinemeducation courses like the M23C 
could contribute to teaching health professionals a more 
humane and empathetic way of medicine – something 
which is still rarely taught in medical school.
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Abstract
Introduction: Cinemeducation describes the use of film in medical education. The

M23 Cinema (M23C) comprises a film screening and subsequent discussion with

experts, affected persons and the audience. Previous research suggests that partici-

pating in cinemeducation may affect emotions and attitudes. This study aimed to

establish a conceptual framework and explore when learning takes place, how learn-

ing occurs and what participants learn during the M23C.

Methods: Informed by focused literature searches, discussions of the authors and

the research results, a conceptual framework of the M23C was developed, compris-

ing three dimensions (five distinct phases, learning methodology and potential

impact). A mixed method study was undertaken, employing an exploratory sequential

design. Initially, the qualitative component was conducted by interviewing everyone

involved, comprising focus groups, expert interviews, a group interview and one nar-

rative interview. All qualitative data were analysed using qualitative content analysis.

The qualitative findings were used to inform the development of a survey among the

participants of M23C evenings. The survey results were analysed descriptively. The

findings generated by both data sets were integrated using the “following a thread”

protocol and visualised by joint displays.

Results: In total, 15 participants in M23C courses, six members of the current and

two of the former organising committee, two experts, two affected persons and the

initiator of the M23C were included in the qualitative component (n = 28). A total of

503 participants responded to the survey. The qualitative data confirmed the rele-

vance of the five phases and participants described reflective thinking, perspective

taking and emotional narratives as the three dimensions of how they learned during

the M23C. Participants reported a change in attitudes, enriching their knowledge,

experiencing empathy and learning about other health professions.

Discussion: Our findings suggest that the M23C as a cinemeducation course pro-

vides a unique learning environment in the training of health professionals.

Abbreviations: FGD, Focus group discussion; LMU Munich, Ludwig-Maximilians-Universität München; M23C, M23 Cinema.
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1 | INTRODUCTION

Empathy is an essential trait for physicians, yet it appears to decrease

during medical school,1 leading to complaints from patients, relatives

and other healthcare professionals about insensitivity.2,3 As one

means of addressing this issue and anchoring changes in the medical

curriculum, Engel proposed the biopsychosocial model, which places

the patient at the centre and requires reflective thinking about a nar-

rower biomedical model.2,4

Medical humanities are important for conveying the humanistic

aspect of medicine5,6 and promoting patient-centred care.2,7 They

integrate multiple perspectives and can contribute to breaking down

hierarchical structures and promoting effective interprofessional and

transprofessional teams in hospitals.8 However, it is important that

medical curricula include the perspectives of professional groups

other than physicians, as well as those of patients and their

relatives.3,9

An innovative way of integrating medical humanities into curric-

ula is through using the arts such as literature, poetry, opera, theatre

plays or films.10–12 Using feature and documentary films in medical

education, known as cinemeducation, has gained popularity in the

past decade.13,14 Cinemeducation intertwines science with culture

through patient narratives, similar to narrative medicine, and can be

seen as a form of technology-enhanced learning.15–17

Film can help medical students learn about psychosocial aspects

of medicine.18 Using methods, concepts and content from other disci-

plines to understand aspects beyond biomedical issues, promoting

critical questioning of medical work and interdisciplinary collaboration

are key characteristics of cinemeducation.19 This approach fosters

reflective thinking, which involves questioning assumptions and

highlighting systemic problems by learning from and making meaning

of our experience through stories.20–24 A narrative approach can

encourage reflection and empathy and improves memory retention of

illnesses for health professionals.25

Cinemeducation represents a way to incorporate the biopsycho-

social model into medical curricula.26 Films can elicit emotions that

promote active participation and learning in students.13,27 Changes in

perspective in films can alter attitudes and behaviour.15–17 Emotional

experiences tend to be remembered better,28,29 which is supported

by the Yerkes–Dodson law.30 The Don Quixote effect shows that

medical students and doctors react more emotionally and remember

events better when watching a film compared with actual patients.31

Discussing fictional characters in films can facilitate learning of medi-

cal professionalism in different contexts.32,33

The M23 Cinema (M23C) at Ludwig-Maximilians-Universität

München (LMU Munich) was established in 2005 as an extracurricular

course.34 It combines film screenings with interprofessional and inter-

disciplinary discussions among experts (e.g. clinical and research),

affected persons (e.g. patients and relatives) and other stakeholders.

Between three and five film evenings take place each semester. The

method of selecting a film consists of brainstorming and a discussion

among the members of the organising committee. The MC differs

from other cinemeducation courses in that it does not define a list of

questions for discussion. Instead, participants ask their own questions,

resulting in a flexible learning experience.

In a previous study, we investigated the motivation for and

advantages of taking part in a cinemeducation course.34 Building on

these results, we aim to establish a comprehensive learning methodol-

ogy for cinemeducation. Currently, little is known about the timing

and method of learning in the M23C and what students and others

gain from attending the course. Furthermore, previous research on

cinemeducation has largely focussed on individual films, without

advancing and evaluating the concept of cinemeducation as a

whole.32,35–40

This study aimed to determine, first, when and, second, how

learning occurs in the M23C, evaluate if the learning method varies

across different participant groups and, third, identify what partici-

pants learn from the course.

2 | METHODS

2.1 | Setting

This study was conducted at the medical faculty of LMU Munich in

Germany. As shown in Figure 1, the research design comprised

focused literature searches (taking place in April and May 2016), a

qualitative component and a quantitative component. Qualitative data

collection occurred between October 2016 and February 2017 and

quantitative data collection during the summer term of 2017 and win-

ter term of 2017/2018.

2.2 | Literature searches and development of a
conceptual framework

Prior to designing the study and the interview guides, we conducted

focused literature searches in MEDLINE, PUBMED, PsycINFO, Psy-

ndex and ERIC from 14 April until 26 May 2016 with the

keywords cinema, medical cinema, film and medicine and cinemeduca-

tion, followed by additional searches of the reference lists of relevant

articles in English and German.10,13,14,26,27,32,33,37,41–58 We used this

literature to (i) inform the design of this study, to (ii) develop an a

priori conceptual framework and, importantly, to (iii) design the guides

for qualitative interviews and focus group discussions (FGDs) as well

as the survey.

2.3 | Mixed methods study

We used a mixed methods approach59,60 with an exploratory sequen-

tial design,61 where the study's qualitative component preceded the

study's quantitative component and was used to inform quantitative

data collection.
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2.3.1 | Qualitative sampling and recruitment

For the qualitative component, we employed purposive sampling62

and sought to interview everyone involved. FGD and group interview

participants were required to have attended at least two cinema eve-

nings, while expert interviewees must have participated in one M23C

evening within the last year. We interviewed both an affected person

and an expert from the same event. Participants were recruited

through email, a faculty newsletter and the M23C social media page.

2.3.2 | Qualitative data collection

The data collection was undertaken by two researchers (MR and LMP)

and conducted in German.

We employed four different methods of data collection:

1. We used a narrative interview for the initiator of the M23C.

2. We held three internally homogeneous FGDs with different groups

of participants (i.e. medical students, other health professionals

and organising committee).

3. Two former organising committee members were interviewed in a

group interview.

4. We conducted four expert interviews with two experts and two

patients.

All interviews and FGDs were conducted using semi-structured

guides. For the narrative interview, we developed an interview guide

with (i) a narrative stimulus, (ii) narrative follow-up questions and

(iii) closing questions. All other guides contained five sections:

(i) reasons for attending the M23C, (ii) experiences with the M23C,

(iii) what students learn and how they benefit, (iv) how students learn

and (v) final questions to end the interview. The guide for the M23C

committee contained an additional section on (vi) organising the M23C.

The guides were pilot-tested. FGDs and interviews were con-

ducted face to face in private seminar rooms at the university or hos-

pital, with only the researchers and participants present. All interviews

were audio recorded, and field notes were taken by MR and LMP.

2.3.3 | Qualitative data analysis

All nine audio files were transcribed by MR using f5 transkript63 and

analysed using structured content analysis as described by Schreier64

using MAXQDA 2020.65 Coding themes were inductively developed

from the data,66 and patterns were recognised by sorting more-than-

once-occurring sequences of explanations and searching for extreme

or counterintuitive examples. Emerging patterns within the data were

identified, specified and consolidated in an iterative process.67 MR

and LMP independently coded one FGD transcript, discussed emer-

gent themes and agreed on an initial coding frame (Table S4). This

coding frame was then applied to all transcripts by MR. In the analysis,

the different qualitative data were coded using the same frame, while

at the interpretation level, we paid particular attention to the different

perspectives of the participants. The research team met regularly dur-

ing the study to discuss the analysis. The category system, as well as

exemplary quotes, was translated into English by MR and reviewed by

MS (Table S5).

2.3.4 | Quantitative sampling and recruitment

A convenience sample of M23C participants during seven M23C

screenings was used (see Rueb et al.34 tab. 1). There was no additional

recruitment for the survey beyond the usual promotional efforts of

the M23C (i.e. faculty newsletter, M23C social media, posters and

flyers). The survey was distributed in the lecture hall after the

discussion.

F I G U RE 1 Research design.

RUEB ET AL. 3
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2.3.5 | Quantitative data collection and analysis

Informed by the qualitative research findings and a literature search

on perspective taking and reflective thinking, we developed a

multiple-choice survey with 15 items each on perspective taking and

reflective thinking during the M23C (Supplement S1). We developed

the survey based on the qualitative component and the following

questionnaires: Questionnaire for Reflective Thinking, Empathy

Assessment Index, Interpersonal Reactivity Index and Empathy-

Scale.68–70

For the items, we used a 5-point Likert scale. Socio-demographic

characteristics included gender, age, course of studies, university, edu-

cation level and participation frequency. Zensus direkt71 was used to

construct the survey. We performed descriptive analyses (i.e. mean

value and standard deviation) and constructed Likert plots in R.72 We

performed a factor and cluster analysis on the items.

2.3.6 | Integration

For integrating the qualitative and quantitative findings, we used the

software MAXQDA 2020 and applied the “following a thread”

protocol.73–76 First, we sorted the data by creating a unified list of

themes and constructing two convergence coding matrixes (included

in the joint display tables). Second, we analysed the data in the two

joint display tables by agreement, partial agreement or neutral and dis-

agreement.77 Third, in a completeness assessment, we compared the

qualitative and quantitative results and shared the integrated results

with the research team for feedback and comment.

2.3.7 | Ethical approval

Ethical approval for the study was obtained from the Ethics Commit-

tee of the Medical Faculty of LMU Munich (No. 537–16). All poten-

tially eligible participants were informed about the research in oral

and written form and signed an informed consent form. All data were

treated anonymously. An exception was the narrative interview with

MS. All participants in the qualitative component were invited to an

informal dinner after the data collection. No incentive was given to

participants in the quantitative component.

3 | RESULTS

3.1 | Conceptual framework

Informed by focused literature searches and brainstorming among the

co-authors, an initial conceptual framework of the M23C was devel-

oped. This a priori framework informed the development of the tools

for data collection. It allowed us to integrate findings from both

components comprising three dimensions: five phases (“when they

learn”), learning methodology (“how they learn”) and potential impact

(“what they learn”). Five phases shows the five consecutive steps of

the M23C. Learning methodology describes the learning methods that

underlie the M23C. Potential impact outlines the overarching learning

content and objectives of M23C that run through all MC evenings.

The five phases were already present in the a priori framework, and

we assumed that learning about emotions and knowledge can lead to

attitude change. Our study partially confirmed our assumption and

extended the framework. After integrating the data, an adapted

framework (cf. Figure 2) was created, refining the three original

dimensions.

3.2 | Characteristics of study participants

3.2.1 | Participants in qualitative study

In total, 28 persons participated in the qualitative study component.

Table S1 provides an overview of their characteristics.

3.2.2 | Participants in quantitative study

In total, we collected 503 surveys. Of all surveys, 344 (68.4%) were

complete and entered the analysis. One hundred fifty-five surveys

were excluded due to missing values because of technical problems

with the fourth cinema evening and four due to incorrect age

(we only included participants aged 17 to 90 years). Two hundred

fifty-seven (74.7%) respondents were female, 85 (24.7%) male and

2 (0.6%) chose the “other” option. The mean age was 23.4 ± 5.1 years

(mean; SD). Two hundred thirty-nine (69.5%) respondents were medi-

cal students, 56 (16.3%) other health students or professionals in

training and 49 (14.2%) students from non-health related disciplines.

Of all participating medical students, 49 (14.2%) were in the pre-

clinical years of medical school, 188 (54.7%) in the clinical years,

10 (2.9%) in internship (last year) and 7 (2.0%) were graduated physi-

cians. Of all participants, 243 (70.6%) studied at LMU Munich,

72 (20.9%) at Technical University Munich and 29 (8.4%) were from

other institutions. One hundred nineteen (34.6%) respondents partic-

ipated in M23C for the first time, and 225 (65.4%) had previously

participated at least once.

3.3 | Integrated findings

In the following, we present the integrated—and qualitative where no

quantitative data were collected—findings according to the three

dimensions put forward by the a priori conceptual framework: five

phases (“when students learn”), learning methodology (“how students

learn”) and potential impact (“what students learn”).

4 RUEB ET AL.
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3.4 | Dimension I: Five phases—When students
learn

As anticipated in our a priori conceptual framework and confirmed by

the qualitative data, learning in M23C can be divided into five phases:

(i) the announcement, (ii) the film screening, (iii) the panel discussion

with experts, affected persons and the audience, (iv) the informal

exchange between fellow students directly after the cinema evening

and (v) the long-term processing of the cinema evening (see Table S2).

Because several participants in the qualitative part of the study

reported that they would talk to other participants directly after the

M23C, we asked this explicitly in the quantitative questionnaire. The

quantitative data confirmed the importance of the fourth phase:

66.8% of the medical students, 73.8% of the other health students

and 46.2% of the non-health students responded that they “still talk

about the topic directly after the M23C evening.”

3.5 | Dimension II: Learning methodology—How
students learn

The qualitative data revealed that the learning methodology of the

M23C consists of three sub-components: (i) offering space for reflec-

tive thinking, (ii) stimulating perspective taking and (iii) connecting

knowledge with emotional narratives.

3.5.1 | Offering space for reflective thinking

Participants in the qualitative component reported that the M23C

encouraged them to reflect critically by offering a space for reflective

thinking, which is consistent with the quantitative results (see

Figure 3). Both data sets were integrated into a joint display to under-

stand better and contextualise the qualitative and quantitative data

(see Table 1).

The integrated results (cf. Table 1) show that

1. the M23C is perceived as a space for reflection; and

2. the M23C stimulates reflective thinking in most participants.

One of the experts used the term “space for reflection” to

describe the M23C, and 82% of the participants responded that the

M23C evening stimulated them to think (cf. Figure 3):

It is rather the case that […] in [the M23C] […] a space

for reflection is organised [in which] the students can

experience something and then also reflect on it. […]

– B1, expert, expert interview

Comparing the M23C with an ordinary film night at home, a med-

ical student stated that the same film in the M23C stimulates one

differently:

F I G U RE 2 Conceptual framework of
learning in the M23 Cinema. The
framework consists of three dimensions.
The outer, black ring describes the five
phases (when students learn) of the M23
Cinema. The inner, turquoise ring
contains the three underlying learning
methodologies (how students learn) that
can lead to the four potential impacts
(what students learn) in the centre.

RUEB ET AL. 5
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You did not just watch it for entertainment—as you usu-

ally do when you watch a film at home—but somehow

there was another level to it. You thought about the film

in a completely different way and that it is not just a film

but that it theoretically describes something that takes

place in normal everyday life but is not omnipresent.

– B1, medical student, focus group

Most participants (83%) reported that the film stimulated them to

think, and 80% answered that the M23C led them to further reflec-

tion (cf. Figure 2). This is rounded off by a statement that talks about

active thinking instead of passive consumption:

I also believe that you are not just a passive consumer,

but at the same time, you somehow reflect more while

watching the film because you know that you still have

the opportunity to ask questions afterwards.

– B2, former organising committee, group interview

Not only the film but also the discussion stimulates reflective

thinking. Thus, 71% of the participants stated that the panellists pro-

vided them with food for thought (cf. Figure 3).

3.5.2 | Stimulating perspective taking

Participants in the qualitative component reported that they could

take other perspectives in the M23C, which is consistent with the

quantitative results (see Figure 4). Both data sets were integrated into

a joint display (see Table 2).

The key results from the integration of the qualitative and quanti-

tative data are that

1. most participants can take various perspectives in the film and the

discussion by attending the M23C;

2. the M23C helps participants to perceive and empathise with the

reality of the patients; and

F I G U RE 3 Survey response of 344 participants to 15 items on reflective thinking in M23 Cinema with a 5-point Likert scale.

6 RUEB ET AL.
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3. participants learn about medical topics from a biopsychosocial

perspective.

Seventy-four per cent of participants stated that multiple views

exist on the topic of an M23C evening and that they would try to con-

sider them all. Seventy per cent sought to understand all perspectives

of the discussion before forming an opinion (cf. Figure 4). This diver-

sity of perspectives seems to be an essential component:

Some people just bring good perspectives to it you just

don't get otherwise. When I think about it, in my stud-

ies I always get the doctor's perspective.

– B4, medical student, focus group

Sixty-two per cent reported that they had looked at the issue

through M23C from angles they otherwise would not have thought

about (cf. Figure 4).

For participants, the M23C is an opportunity to take the patient's

perspective by watching a film and being provided with the possibility

to ask questions to patients affected by a disease:

I believe that through these discussions you get exactly

to this point [of understanding the patients' perspec-

tive] because there are affected people and relatives

sitting down there […] who can tell you how they felt

in the situation.

– B2, medical student, focus group

For example, 85% of participants said that during the film, they

tried to imagine how the characters felt, and 75% tried to imagine

how they would feel if they were in the situation in the film:

[…] With the film “24 Weeks” […] it really got under

my skin, I have to say. Maybe it's also because I'm a

woman myself and it can happen to me.

– B3, medical student, focus group

A medical student reported that in M23C, he learned that

patients have different perspectives and ways of dealing with their ill-

ness and concludes from this:

I think this M23 Cinema has also revealed that not

every patient is the same. And that you do not always

have to behave the same way in this and that situation.

But you have to adapt to the individual patient.

– B1, medical student, focus group

The M23C sheds light on a topic not only from a biomedical point

of view but also from a (psycho)social or even public health perspec-

tive. For instance, 66% of participants said that they were able to look

at the topic in a more comprehensive manner during the discussion. A

medical student stated that there are two ways of asking a question, a

biomedical and a psychosocial way:T
A

B
L

E
1

(C
on

tin
ue

d)

It
em

Li
te

ra
tu

re
Q

ua
lit

at
iv

e
co

m
po

ne
nt

Q
ua

nt
ita

tiv
e

co
m

po
ne

nt

So
ur

ce
C

at
eg

or
y

A
gr

ee
m

en
t

Pa
rt

ia
la

gr
ee

m
en

to
rn

eu
tr

al
D

is
ag

re
em

en
t

O
ve

ra
ll

ag
re

em
en

t
St

ra
tif

ie
d

ag
re

em
en

t

m
or

e
im

pl
ic

it.
–

B
2,

ex
pe

rt
,

ex
pe

rt
in

te
rv

ie
w

N
ot

e:
In

te
gr

at
io

n
of

qu
al

ita
tiv

e
an

d
qu

an
tit

at
iv

e
da

ta
on

re
fle

ct
iv

e
th

in
ki

ng
in

a
jo

in
td

is
pl

ay
.

A
bb

re
vi

at
io

ns
:M

23
C

,M
23

C
in

em
a;

Q
RT

(C
R)

,Q
ue

st
io

nn
ai

re
fo

rR
ef

le
ct

iv
e

Th
in

ki
ng

(C
rit

ic
al

Re
fle

ct
io

n)
;Q

RT
(R

),
Q

ue
st

io
nn

ai
re

fo
rR

ef
le

ct
iv

e
Th

in
ki

ng
(R

ef
le

ct
io

n)
.

RUEB ET AL. 13

 13652923, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/m

edu.15166 by Ludw
ig-M

axim
ilians-U

niversität, W
iley O

nline Library on [01/08/2023]. See the Term
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline Library for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons License



Veröffentlichung II 57 

  

[…] [There are] many who ask strictly factual ques-

tions […]: “What is it about the disease or the side

effects? […]” And then there are those who focus

more on the interpersonal component and ask the

person affected: “How do you feel in this situation?”

[…]

– B1, medical students, focus group

In a factor and cluster analysis, no usable results emerged for all

30 items.

3.5.3 | Connecting knowledge with emotional
narratives

Participants in the qualitative component reported that they were

able to learn through emotional narratives in the film and the discus-

sion in the M23C. No quantitative data were collected for this

dimension.

In the qualitative analysis, three key points were identified in rela-

tion to knowledge and emotional narratives being connected in the

M23C:

1. Emotional learning can take place during the film but also in the

discussion;

2. The M23C enables medical students to allow emotions and not to

have to suppress them; and

3. Students seem to remember the learned knowledge longer due to

the emotional component of the M23C.

Compared with a “factual” lecture, the M23C aims to convey

emotions through films and thereby touches participants explicitly:

[…] Films are touching; that is what they are made for.

[…] They are meant to touch and thus, they stimulate

something utterly different than a standard, objective,

didactically good lesson.

– B2, expert, expert interview
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8. I can imagine the feelings of the characters
in the film today very well.

14. I could easily put myself in the shoes of the
characters in the film.

4. I think there are several sides to the topic
today and I am thus trying to consider them all.

9. I have looked at the issue through M23C from
sides I would not otherwise have thought about.

1. During the film I tried to imagine how the
characters feel.

11. If the statement of a panelist seems strange,
I try to put myself in the position for a while.

5. During the discussion I tried to understand
all sides before I formed an opinion.

2. Before I form an opinion, I try to understand
the views of all participants in the discussion.

3. During the film I tried to imagine how I would
feel if I was in the situation.

15. It was easy to put myself in the situation of
the people in the film.

10. In the film I looked at the topic from
different viewpoints.

6. During the discussion I tried to understand
how the people feel.

13. It was easy to put myself in the position of
the discussion participants.

7. During the discussion I looked at the topic
from different viewpoints.

12. It is easy for me to understand the other
perspectives of the discussion participants.

100 50 0 50 100
Percentage

Response Disagree Slightly disagree Neutral Slightly agree Agree

Perspective taking

F I G U RE 4 Survey response of 344 participants to 15 items on perspective taking in M23 Cinema with a 5-point Likert scale.
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One medical student reported that emotional learning was trig-

gered not only by the film but also by the participation of affected

people in the discussion:

[…] in “The Fault in Our Stars,” there was a mother of

a deceased cancer patient who described from her

own point of view what it was like for her, and that

was somehow emotional. It was also very touching

about the film. The film itself was already quite emo-

tionally moving and that was somehow something

else.

– B4, medical student, focus group

Allowing emotions during learning seems to have negative conno-

tations for some of the medical students. On the other hand, it is pre-

cisely this emotional component that seems to trigger something that

keeps the participant engaged with the topic:

I do not know either. Maybe I am also very sensitive to

the [topic of abortion]. […] However, the [M23C eve-

ning] still does not let me go.

– B3, medical student, focus group

This negative connotation of emotions is also reflected upon by

this medical student, who feels that a doctor cannot be emotional.

The M23C, on the other hand, offers a space in which the student can

allow emotions towards a fictitious patient to take hold and to learn

from them:

I believe that you can open up more emotionally

through such a film than you can now with a normal

patient. Because if you […] worked in oncology and

had to deal with such patients' fates on a daily basis

and were to absorb it as emotionally as you do

now, for example, with a film like this, then I do not

think you could work in the profession for long.

Because somehow you have to build up a certain

healthy distance to protect yourself. And through

the film, you have the possibility to at least let out

your emotions at that moment and to be able to

fully put yourself in this situation or to try to do

so. […]

– B1, medical student, focus group

This medical student states that the emotions the films evoked

made her remember their content better and longer. She describes

this as “emotional learning”:

I think it is also a bit of emotional learning. […] It is not

factual knowledge […]. If it is more of a feature film, for

example, then you already have all these emotions, the

music. […] That is the reason why you […] remember it

longer […] afterwards. Because in the film, you also

somehow feel sympathy, sadness. […] These emotions

that you go through in the film then lead to the fact

that you remember it better than simply a lecture

problem.

– B1, organising committee, focus group

A film can manage to stir you up emotionally and raise questions,

as this student reports the following:

I can use the example of […] “24 Weeks” again

because that was simply a film that somehow […] stir-

red me up inside. And I always try to ask myself the

question, “What would you do in that situation?”

Because as a medical student, now I am 24 years old.

By the time I am done with all my training, I will be

32 […]. And I do not plan to have a child in between

somehow. And the older you get, the more likely you

are to have a child with trisomy 21. What do you really

do then? On the one hand, you do not know how bad

it really is. However—my best friend works with people

with disabilities—they can give you a lot. […] On the

other hand, if it is just being in hospital and having to

suffer a lot, that does not make any sense either. And I

have really been asking myself the question, “What

would you do now?” for days, but I just cannot come

up with an answer. And that, somehow, still preoc-

cupies me.

– B3, medical student, focus group

Further, the medical student describes that she perceived the

learning experience in the M23C in combination with the pure factual

learning for the state exam as holistic:

At that time, I was also studying gynaecology for the

state examination, and I have to say that because I saw

the film at that time, I somehow felt as if I had studied

holistically. So somehow, I had really exhausted all

media. (Laughter) But somehow, the film just will not

let me go. […]

– B3, medical student, focus group

Compared with a lecture, the M23C leads to a more intense

learning experience through the images in the film and the emotions

these trigger:

Of course, a lot more knowledge is factually conveyed

in the lecture. But I think the knowledge, or what you

take away from the film or the discussion, remains

even more intense because you simply have an image.

You have a relative; you have a doctor; you have a film

scene in front of you. And that remains even more
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intense—maybe it is a little less in the end [than in the

lecture], but in any case, it stays in your memory a lot

longer.

– B3, organising committee, focus group

This is also confirmed by one of the experts, who describes that

what is learned emotionally had a different quality to traditional

learning:

What difference is it when I, as a spectator or medical

student, acquire knowledge through sharing a personal

story of life and suffering? I believe that this is an

entirely different quality. And then also burns itself

into the memory more effectively. To have approached

it on an emotional level. Or I tried to understand it on

an emotional level. What is actually going on in their

minds? As if I only hear it in a scientific lecture or read

it in a textbook.

– B1, expert, expert interview

3.6 | Dimension III: Potential impact—What
students learn

Participants reported on various topics in the qualitative data eye-

opening moments during the M23C. A former member of the organis-

ing committee described it as “enlightening”:

Once you have been there, there are some really

enlightening and interesting insights.

– B2, former organising committee, group interview

An affected person gave an example for such an eye-opening

moment:

However, with three hundred [participants], I am sure

many of them had such an aha experience for the first

time. Also […] in the case of the trans woman […]. Per-

haps the […] thought also arose: If I were sitting next

to them in the tramway, I would not notice […]

[or] realise. So, they are not freaks at all; they are just

normal people that you do not notice at all. […]

– B1, affected person, expert interview

The qualitative data suggested four categories (see Table S3) of

what students learned:

1. a change in attitudes;

2. knowledge enrichment;

3. empathic understanding; and

4. open-mindedness about working in an interprofessional team.

No quantitative data were collected for this dimension.

4 | DISCUSSION

In this paper, we aimed to construct a conceptual framework and

assess when (five phases), how (learning methodology) and what

(potential impact) participants learned when attending the M23C.

Learning happened throughout all five phases—but mainly during the

film viewing, during the discussion with experts, affected persons and

the audience and during subsequent peer discussions—as proposed in

the conceptual framework. M23C provides a unique learning environ-

ment and opportunity to facilitate learning through stimulating reflec-

tive thinking, encouraging perspective taking and connecting

knowledge with emotional narratives. Through this process and these

learning methodologies, participants reported a change in attitude,

knowledge enrichment, empathic understanding and interprofessional

learning.

The qualitative data collection, in particular, confirmed the frame-

work with its five phases. Indeed, it suggests that the course is not

over at the end of the formal discussion but that participants subse-

quently exchange ideas informally in small groups and sometimes over

prolonged periods of time, which can lead to new, individual learning

insights.34

Our study confirms prior research that reflective thinking is key

to cinemeducation.18,23 Through reflective thinking and a change in

perspective, M23C can initiate transformative learning and train par-

ticipants to become change agents.8,78,79 Our study supports Brook-

field's idea that a film combined with discussion and diverse

participants can be the lens for students.80 While only a small propor-

tion of participants changed their innermost beliefs, M23C can con-

tribute to changing attitudes and actions among participants.

Cinemeducation, especially M23C, can help shift the biomedical focus

to a more humanistic approach.20 M23C is one way to promote

reflective thinking among health professionals and encourage them to

view their practice broadly.80

Most methods to enhance reflection in medical students include

an introduction, a trigger, a guideline, writing, small group discussions,

a tutor, and feedback.81 Writing in non-technical language is impor-

tant in narrative medicine.82 Our research suggests that large group

discussions without writing can also lead to reflection. Cinemeduca-

tion seems to be a useful teaching method to improve reflection skills

in health students and professionals.83 Our study supports Sandars'

argument that guided reflection and feedback can challenge assump-

tions and lead to new perspectives.84

Our findings complement prior research that film is effective in

providing different perspectives.18,85 Films serve as discussion triggers

by capturing attention, enabling a change in perspective and promot-

ing self and external reflection through emotions.13,86 Cinemeduca-

tion projects have demonstrated that medical students' change of

perspective through film reduces the stigma associated with, for

example, mental illnesses.47,87

Apart from setting the topic, there was an intended openness to

how the discussion developed, and most likely each cinema evening

had a somewhat different impact on participants. In M23C, in line

with other cinemeducation courses, participants might learn to change

26 RUEB ET AL.
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their attitudes towards issues and groups of people,37,88 generate

new knowledge,33 learn to empathise with people37,38 and learn

about the importance of interprofessional collaboration.

Based on this study, potential implications for other forms of

embedding the humanities in medical education could be that they

are particularly suitable as interprofessional learning environments.

Linking science with the arts, humanities and social sciences

through narrative medicine can improve human health in that the

voices of suffering are seen, heard and felt. M23C, or cinemeduca-

tion in general, can be seen as a methodology of moving images

and speech to make narratives tangible and experienceable.15 With

regard to our results, there is a major overlap with the prism model

and its four functions, mastering skills, perspective taking, personal

insights and social advocacy.89–92 The World Health Organization

supports the inclusion of arts and humanities education—under

which we include cinemeducation—within the training of health

professionals.93

4.1 | Strengths and limitations

This is one of the first studies to assess learning in cinemeducation

using a mixed methods design. The study was accompanied by a con-

ceptual framework that guided the research from the beginning and

was advanced with the findings. Our survey was based on various

questionnaires and in large parts developed de novo which enabled a

detailed interpretation of the quantitative data with the qualitative

data. All questionnaires are based on self-attribution and can provide

socially desirable answers. Our study did not use a pre-post-design

to assess if participants increased their ability to reflect critically or

take other peoples' perspectives. A limitation of the study is that MR

and MS were both involved in the organising committee of the

M23C and were able to influence all levels of the study design. At

the same time, this allowed for a participatory research approach,

which ultimately ensured the relevance of the research questions

and the linking of theoretical and practical knowledge regarding

cinemeducation.

Purposive sampling for the qualitative component may have limi-

tations in terms of susceptibility to judgement error, lower reliability

and difficulty in generalising research findings. It was, however, both

time-efficient and is particularly suitable for exploratory research.94

As participants were interviewed not immediately after an M23C eve-

ning, recall bias might have been present. Through the open-ended

questions of the semi-structured interviews and focus groups, as well

as the inclusion of a variety of different groups of people involved in

the M23C, we were able to collect rich qualitative data. As some of

the participants knew MR through their studies, it is possible that they

felt they could not speak openly or negatively about the M23C (social

desirability bias). Therefore, we encouraged all participants in advance

to consider mentioning negative aspects. During the qualitative data

collection, we were not yet aware of the comparatively large group of

non-health students, so that their perspective insufficiently appears in

the qualitative data.

The M23C tends to attract more female than male students and

is therefore not representative in relation to the gender distribution of

the medical school. It is possible that due to the extracurricular, volun-

tary structure of the M23C, students who would benefit the most

deliberately do not participate in this humanities-based course. It can

be assumed that some of the 503 surveys were filled out more than

once by the same persons, as it was anonymous.

Intercoder reliability is given as the development of the coding

framework (main and subcategories) was done by MR and LMP. To

present our findings to an international audience, MR translated

quotes which were then reviewed by MS. This may have resulted in a

loss or change of meaning. Given that the conventional questionnaires

for perspective taking and reflective thinking were only partially appli-

cable to our cinemeducation intervention, our results might be diffi-

cult to compare. Particularly, the integration of the two data sets in

the analysis is a strength of our study, as it allowed us to use the qual-

itative quotes to better capture, understand and interpret the quanti-

tative findings.

5 | CONCLUSION

The M23C provides a unique opportunity for pre-service and in-

service health professionals to engage in reflective thinking, adopt dif-

ferent perspectives on medical and socially relevant topics and con-

nect knowledge with emotional narratives through film screenings

and audience discussions with experts and patients. This might help

participants to reflect on and change their opinions and attitudes,

enrich their knowledge, experience empathy and establish an open-

mindedness about working in an interprofessional team. For learners

in other contexts, it can be generalised that they take away something

in particular when, for example, their thinking and knowledge is chal-

lenged by reflective thinking, perspective taking or emotional narra-

tives. Our results might help medical educators to compare and

improve cinemeducation courses and find similarities and differences

with other humanities courses in medical education.

Further studies using more robust study designs are needed to

confirm these findings. These should investigate if participants of

cinemeducation interventions increase their skills in reflective thinking

and perspective taking in a pre- and post-testing and whether any

short-term impacts persist over prolonged periods of time. Validated

questionnaires on reflective thinking and perspective taking in cine-

meducation settings would be an asset.

Our study focused on students of medicine and other health

professions, implying that cinemeducation can and should play a

broader role in medical curricula. Similar formats combining film

screenings with discussions, for example, at a film festival, may also

be a means to convey knowledge on health topics to members of the

public.
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!"#$%&'$(#)'*+,#)-.#/*"0#'1#23-#(+4#-/)".*"6'$06'$,#)-.#/*"0#'1#23-#(+-"23$"'$&':#)#$,#)-6'$3"'#"'0#)-#*?#'!

!"#$%&'$(#)'*+,#)-.#/*"0#'1#23-#(+4#-/)".*"6'$06'$,#)-.#/*"0#'1#23-#(+/6%.(#**#)$,#)-.#/*"0#'1#23-#($-231"#)"=!

!"#$%&'$(#)'*+,#)-.#/*"0#'1#23-#(+4#-/)".*"6'$06'$,#)-.#/*"0#'1#23-#(+5'*#)-23"#:("23#$,#)-.#/*"0#'!

!"#$%&'$(#)'*+,#)-.#/*"0#'1#23-#(+4#-/)".*"6'$06'$,#)-.#/*"0#'1#23-#(+&':#)#$;("2/1"'/#($H#(#523*#'!

!"#$%&'$(#)'*+,#)-.#/*"0#'1#23-#(+4#-/)".*"6'$06'$,#)-.#/*"0#'1#23-#(+C#'-23#'$'#3%#'$,#)-.#/*"0#'$5'*#)-23"#:("23$1&3)!

!"#$%&'$(#)'*+,#)-.#/*"0#'1#23-#(+4#-/)".*"6'$06'$,#)-.#/*"0#'1#23-#(+G6'*#9*$5':$I'<6)%&*"6'#'$JH#)$:&-$K%<#(:!

!"#$%&'$(#)'*+,#)-.#/*"0#'1#23-#(+4#-/)".*"6'$06'$,#)-.#/*"0#'1#23-#(+5'*#)-23"#:("23#$,#)-.#/*"0#'$-"':$#"'#$;#)#"23#)5'=!

!"#$%&'$(#)'*+B#<(#9"6'!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+/#"'#$I'*#)&/*"6'$%"*$&':#)#'$1>3)#':$@"(%!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+@"(%$"-*$"'/6))#/*$"'$:#)$4&)-*#((5'=$6:#)$06'$@&/*#'!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+@"(%$:&06)$-236'$=#-#3#'!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+@"(%$?5%$#)-*#'$C&($-#3#'!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+B#<(#9"6'-%#:"5%!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+7')#=5'=$?5%$L&23:#'/#'!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+M3#%&$#"'=#H#**#*$"'$N#-23"23*#!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+?#"=*$!"--#'-(J2/#'$&5<!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+1")<*$@)&=#'$&5<!

!"#$%&'$(#)'*+B#<(#9"6'+@"(%+5'*#)H#15--*#$@)&=#'!

!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%&'$(#)'*+,#-(#."/'+0"(%+1#2344*#4$5'467&3#'$8#4$0"(%4!

!"#$%&'$(#)'*+,#-(#."/'+0"(%+0"(%$3'8$-"(%#)"467#$9"**#($)#-(#:*"#)#'!

!"#$%&'$(#)'*+,#-(#."/'+0"(%+;'*#)<)#*&*"/'$8#4$0"(%4$&'7&'8$=/'$=/)>#>#1#'#%$?7#%&!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+A.<#)*#'$4/((*#'$@"4:344"/'$#"'#'$@"4:3)4$&')#>#'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+?A@B0)&>#'$&(4$A"'4*"%%3'>!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+@"4:344"/'$1)"'>*$%#7)$&(4$0"(%!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+"'$@"4:344"/'$&3-$C"*3&*"/'$=/)$D)*$#"'>#7#'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+'"67*$E#8#$0)&>#'$:&''F2")8$"'$@"4:344"/'$>#4*#((*!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+3':)"*"467#4$G37H)#'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+)#4<#:*=/((#)$I%>&'>$J2"467#'$A.<#)*#'FK#*)/--#'#'F?#"('#7%#)'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+4672"#)">L$2#''$4"67$#"'$A.<#)*#$"'$8#'$9"**#(<3':*$8)M'>*!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+N1#)>&'>$=/'$0"(%$J3$@"4:344"/'$4672"#)">!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+@"4:344"/'$'3*J#'L$3%$O1#)$0"(%$J3$)#8#'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+,#-(#."/'4%#8"3%!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+5')#>3'>$J3%$P&678#':#'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+K#*#"(">3'>$&'$@"4:344"/'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+;'*#)&:*"/'$%"*$A.<#)*#'L$K#*)/--#'#'$3'8$&'8#)#'$?#"('#7%#'8#'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+4<&''#'8#L$"'*#)#44&'*#$@"4:344"/'!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+,"67*">4*#((3'>$=/'$0#7(#)'$3'8$&3->#2/)-#'#'$0)&>#'$"%$0"(%!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+@"4:344"/'$%&'67%&($J3$:3)J!

!"#$%&'$(#)'*+,#-(#."/'+@"4:344"/'+J37H)#'!
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!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

22,

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+'"45*$6357)#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+0"12311"/'$%&'45%&($'"45*$83*!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+0"12311"/'$9)"'8*$'"45*$:"#(!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+0"12311"/'$'3*6#';$3%$%"*$<)#3'=#'$63$="123*"#)#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+&'=#)#$<)&8#'$&(1$"'$>/)(#13'8!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+'"#=)"8#$?45@#((#$<)&8#$63$1*#((#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+#5#)$<)&8#AB'*@/)*A0"&(/8!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+@#)=#'$9#&'*@/)*#*!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+@&)*#'$9"1$<)&8#'$8#1*#((*$@#)=#';$3'&'8#'#5%#$,35#!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+3'*#)145"#=("45#$<)&8#'C)D-#)#'6!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+1"45$*)&3#'$<)&8#'$63$1*#((#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+<)&8#';$="#$%&'$1/'1*$'"45*$1*#((#'$@E)=#!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+"'*#)#11&'*#$<)&8#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+,E42-)&8#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+C)/-#11"/'#((#$<)&8#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+C)/-#11"/'#((#$<)&8#'+F3)"1*"145#$<)&8#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+C)/-#11"/'#((#$<)&8#'+C1G45/(/8"145#$<)&8#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+C)/-#11"/'#((#$<)&8#'+=//-#$<)&8#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+C)/-#11"/'#((#$<)&8#'+<)&8#'$F#=#)$B)*!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+C)/-#11"/'#((#$<)&8#'+1&45("45#$<)&8#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+<)&8#'+C)/-#11"/'#((#$<)&8#'+#*5"145#$<)&8#'!

!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+6)/-#11"/'#((#$4)&5#'+-&78("78#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+6)/-#11"/'#((#$4)&5#'+%#9":"'"178#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+6)/-#11"/'#((#$4)&5#'+6)&2*"178#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+6)/-#11"/'#((#$4)&5#'+;")*178&-*("78#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+6)/-#11"/'#((#$4)&5#'+)#78*("78#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+6)/-#11"/'#((#$4)&5#'+<'*178#"93'512/'-("2*#$"'$9#)$=#9":"'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+#%/*"/'&(#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+#%/*"/'&(#$4)&5#'+(&'51&%#1$>#)&'*&1*#'$&'$6#)1?'("78#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+#%/*"/'&(#$4)&5#'+6)"@&*#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+#%/*"/'&(#$4)&5#'+3'&'5#'#8%#$4)&5#'$-A)$B#*)/--#'#!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+#%/*"/'&(#$4)&5#'+#%/*"/'&(#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+#%/*"/'&(#$4)&5#'+<%/*"/'#'$;3)9#'$;#'"5#)$)#-(#2*"#)*!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+6#)1?'("78#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+6#)1?'("78#$4)&5#'+C';"#-#)'$(#'2*$%"78$9#)$4"(%D!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+6#)1?'("78#$4)&5#'+!&1$%&78*$9#)$4"(%$%"*$%")D!

!"#$%&'$(#)'*+,#-(#."/'+0"12311"/'+4)&5#'+(&'5;#"("5#$4)&5#'!

!"#$%&'$(#)'*+,#-(#."/'+E/'-)/'*&*"/'$%"*$F8#%&!

!"#$%&'$(#)'*+,#-(#."/'+6#)1?'("78#)$<"'9)372$@/'$F8#%&!

!"#$%&'$(#)'*+,#-(#."/'+F#"('#8%#)5)366#$:3$5)/GH$3%$"%$0#*&"($:3$)#-(#2*"#)#'!

!"#$%&'$(#)'*+,#-(#."/'+,#-(#."/'1-I8"52#"*$@/'$F#"('#8%#'9#'$@#)J#11#)'H$-?)9#)'!

!"#$%&'$(#)'*+,#-(#."/'+=KLME"'/$&(1$,#-(#."/'1)&3%!

!"#$%&'$(#)'*+,#-(#."/'+AJ#)$3'*#)178"#9("78#$4)&5#1*#((3'5#'$"'$9#)$=#9":"'!
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!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%&'$(#)'*+,#-(#."/'+0#*)/--#'#$12''#'$3&45("451#"*6$789#1*":"*;*$:#)5"'<#)'!

!"#$%&'$(#)'*+,#-(#."/'+="45$%"*$&'<#)#'$&>=*&>=45#'!

!"#$%&'$(#)'*+,#-(#."/'+?"'*#)-)&@#'!

!"#$%&'$(#)'*+,#-(#."/'+?"'*#)@)A'<#$';5#)$8#(#>45*#'!

!"#$%&'$(#)'*+,#-(#."/'+"'*#'=":#=$B>=#"'&'<#)=#*C#'$%"*$D5#%&!

!"#$%&'$(#)'*+,#-(#."/'+E#)&'=*&(*>'@$)#@*$C>%$F&45<#'1#'$&'!

!"#$%&'$(#)'*+,#-(#."/'+>'1(&)6$G&''$#=$H&=="#)*!

!"#$%&'$(#)'*+B5&IJ--#1*!

!"#$%&'$(#)'*+B5&IJ--#1*+K)#5H>'1*6$!#'<#H>'1*6$B5&IJ--#1*6$J)(#>45*>'@!

!"#$%&'$(#)'*+B5&IJ--#1*+B>=(2=#)$<#=$L#)=H#1*":#'G#45=#(=!

!"#$%&'$(#)'*+B5&IJ--#1*+B>=(2=#)$<#)$,#-(#."/'!

!"#$%&'$(#)'*+B5&IJ--#1*+1/'*)/:#)=#$M)&@#'!

!"#$%&'$(#)'*+B5&IJ--#1*+1/'*)/:#)=#$M)&@#'+B5&IJ--#1*$G;5)#'<$<#%$M"(%!

!"#$%&'$(#)'*+B5&IJ--#1*+1/'*)/:#)=#$M)&@#'+B5&IJ--#1*$G;5)#'<$K"=1>=="/'!

!"#$%&'$(#)'*+B5&IJ--#1*+!")1>'@$<#=$B5&IJ--#1*#=!

!"#$%&'$(#)'*+!"==#'=&'1#)!

!"#$%&'$(#)'*+!"==#'=&'1#)+E#)1'AH->'@$%"*$B'@#'#5%#'$8(#"8*$5;'@#'!

!"#$%&'$(#)'*+!"==#'=&'1#)+D5#%#'$"%$3*><">%$H);=#'*#)6$G#"($=45/'$#"'%&($<&%"*$8#=45;-*"@!

!"#$%&'$(#)'*+!"==#'=&'1#)+!"==#'$:/'$NOPIQ"'/$&(=$!"==#'=&'1#)!

!"#$%&'$(#)'*+!"==#'=&'1#)+R#(#)'*#=$"'$Q/'*#.*$#"'8#**#'!

!"#$%&'$(#)'*+!"==#'=&'1#)+E/)G"==#'!

!"#$%&'$(#)'*+!"==#'=&'1#)+E/)8#)#"*>'@!

!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%&'$(#)'*+!",,#',&'-#)+."(%,/#'#'$0(#"0#'$"'$1)"''#)2'3!

!"#$%&'$(#)'*+!",,#',&'-#)+45#%&$6#,$789:;"'<&0#'6,$0(#"0*$"'$1)"''#)2'3!

!"#$%&'$(#)'*+!",,#',&'-#)+=#,&3*#,$"'$6#)$>",-2,,"<'$0(#"0*$"'$1)"''#)2'3!

!"#$%&'$(#)'*+?",2#((#,$@#)'#'!

!"#$%&'$(#)'*+?",2#((#,$@#)'#'+."(%,/#'#'$0"(6("A5$"%$;<BC!

!"#$%&'$(#)'*+?",2#((#,$@#)'#'+@#)'#'$?<'$D"<B"A!

!"#$%&'$(#)'*+?",2#((#,$@#)'#'+>",-2,,"<'!

!"#$%&'$(#)'*+?",2#((#,$@#)'#'+>",-2,,"<'+E&*"#'*$0"(6("A5$"%$;<BC!

!"#$%&'$(#)'*+C)#"F"(("3#,$@#)'#'!

!"#$%&'$(#)'*+C)#"F"(("3#,$@#)'#'+0(#"0*$0#,,#)$5&C*#'!

!"#$%&'$(#)'*+C)#"F"(("3#,$@#)'#'+C)#"F"(("3#,$@#)'#'$",*$#CC#-*"?#)$2'6$(#"A5*#)!

!"#$%&'$(#)'*+"%B("/"*#,$@#)'#'!

!"#$%&'$(#)'*+"%B("/"*#,$@#)'#'+2'*#)0#F2,,*#,G$B&,,"?#,$!",,#'!

!"#$%&'$(#)'*+"%B("/"*#,$@#)'#'+2'*#)0#F2,,*#,G$B&,,"?#,$@#)'#'!

!"#$%&'$(#)'*+=#%#"',A5&C*,3#CH5(!

!"#$%&'$(#)'*+=#%#"',A5&C*,3#CH5(+3#%#"',&%#,$I#C(#-*"#)#'!

!"#$%&'$(#)'*+=#%#"',A5&C*,3#CH5(+,"A5$&2C$6"#$&'6#)#'$?#)(&,,#'!

!"#$%&'$(#)'*+=#%#"',A5&C*,3#CH5(+0#<0&A5*#'G$F&,$&'6#)#$FJ5)#'6$."(%$%&A5#'!

!"#$%&'$(#)'*+=#%#"',A5&C*,3#CH5(+=#%#"',A5&C*,3#CH5($/F",A5#'$7#6"/"',*26"#)#'6#'$#'*,*#5*!

!"#$%&'$(#)'*+=#%#"',A5&C*,3#CH5(+3#%#"',&%$."(%$"'$;"'<&*%<,B5J)#$&',A5&2#'!

!"#$%&'$(#)'*+=#%#"',A5&C*,3#CH5(+3#%#"',&%$%"*$&'6#)#'$7#6"/"',*26"#)#'6#'$(#)'#'!

!"#$%&'$(#)'*+=#%#"',A5&C*,3#CH5(+3#%#"',&%$"'*#)B)<C#,,"<'#(($(#)'#'!
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!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%&'$(#)'*+,-.&((!

!"#$%&'$(#)'*+,-.&((+/)#"*#0$12#%&!

!"#$%&'$(#)'*+,-.&((+3..#'#$4"05-00"3'!

!"#$%&'$(#)'*+,-.&((+6)&7#'$8#)$1#"('#2%#'8#'$'"92*$:3)/#)#"*#*!

!"#$%&'$(#)'*+,-.&((+;'*<3)*#'$8#)$=>?#)*#'$-'8$@#*)3..#'#'$'"92*$:3)/#)#"*#*!

!"#$%&'$(#)'*+,-.&((+A-.B(("7#)$C#)'#..#5*!

!"#$%&'$(#)'*+,-.&((+"'8":"8-#(($-'*#)092"#8("92#$C#)'#..#5*#$&-.$1#"('#2%#'8#!

!"#$%&'$(#)'*+,-.&((+D-&("*B*$8#)$=>?#)*#'$-'8$@#*)3..#'#'$:&)""#)*!

!&0$%&'$(#)'*!

!&0$%&'$(#)'*+12#%#'!

!&0$%&'$(#)'*+12#%#'+='*092#"8-'7053'.("5*#$"'$8#)$E#8"A"'!

!&0$%&'$(#)'*+12#%#'+#%3*"3'&(#$12#%#'!

!&0$%&'$(#)'*+12#%#'+092<"#)"7#$12#%#'!

!&0$%&'$(#)'*+12#%#'+2"0*3)"092#$12#%#'!

!&0$%&'$(#)'*+12#%#'+53'*)3:#)0#$12#%#'!

!&0$%&'$(#)'*+12#%#'+%#8"A"'"092#$12#%#'!

!&0$%&'$(#)'*+12#%#'+7#0-'82#"*("92#$F)3/(#%#!

!&0$%&'$(#)'*+12#%#'+G53'3%"092#$12#%#'!

!&0$%&'$(#)'*+12#%#'+03A"&(#$12#%#'!

!&0$%&'$(#)'*+12#%#'+E"'8#)2#"*#'!

!&0$%&'$(#)'*+12#%#'+#*2"092#$12#%#'!

!&0$%&'$(#)'*+12#%#'+7#0#((092&.*05)"*"092#$12#%#'!

!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%"&$'()&*+,-(%(&+(.*)"/0))1/0'2)($,-(%(&!

!"#$%"&$'()&*+,-(%(&+3)4)"&40&5(&$4(&&(&'()&(&!

!"#$%"&$'()&*+,-(%(&+6()&"/-'2##15*($,-(%(&!

!"#$%"&$'()&*+,-(%(&+7%5"&5$%1*$8(*)9::(&(&!

!"#$%"&$'()&*+,-(%(&+#/-;()($,-(%(&<$=1($(1&(&$%1*&(-%(&!

!"#$%"&$'()&*+,-(%(&+4(1&($8(5)(&>0&5$"0:$)(1&?%(=1>1&1#/-($,-(%(&!

!"#$%"&$'()&*+,-(%(&+,-(%(&<$=1($"&:"&5#$&1/-*$5"&>$4'")<$;()=(&$1%$@()'"0:$4'")()!

!"#$%"&$'()&*+,-(%(&+,-(%(&<$%1*$=(&(&$%"&$#1/-$69)-()$&1/-*$A(#/-2:*15*$-"*!

!"#$%"&$'()&*+,-(%(&+,-(%(&<$>0$=(&(&$%"&$50*$3.B()*(&$:1&=(*!

!"#$%"&$'()&*+,-(%(&+,-(%(&<$=1($(1&(&$#('A#*$A(*)(::(&$4C&&(&!

!"#$%"&$'()&*+,-(%(&+(1&15($,-(%(&$A(##()$:D)$EFG?H1&9$5((15&(*$"'#$"&=()(!

!"#$%"&$'()&*+,-(%(&+I&:9)%"*19&#DA()A'1/4!

!"#$%"&$'()&*+,-(%(&+1&=161=0(''($,-(%(&B)2:()(&>!

!"#$%"&$'()&*+,-(%(&+;(1*()($,-(%(&$#1&=$3.B()*(&$&1/-*$A(4"&&*!

!"#$%"&$'()&*+!1##(&!

!"#$%"&$'()&*+!1##(&+J'"0A;D)=154(1*<$50*($0&=$#/-'(/-*($I&:9)%"*19&(&!

!"#$%"&$'()&*+!1##(&+8(5)1::($%D##(&$1&$K1#40##19&$=(:1&1()*$;()=(&!

!"#$%"&$'()&*+!1##(&+!1##(&<$="#$&1/-*$1%$L(-)A0/-$#*(-*!

!"#$%"&$'()&*+!1##(&+M"*1(&*(&$A)"0/-(&$N(1*$0%$J(#"5*(#$>0$6()")A(1*(&!

!"#$%"&$'()&*+!1##(&+I&=161=0"'1*2*$69&$M"*1(&*(&!

!"#$%"&$'()&*+!1##(&+O1'%!

!"#$%"&$'()&*+!1##(&+O1'%+!1##(&#(A(&($1%$O1'%$1))('(6"&*!
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!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%"&$'()&*+!,##(&+-,'%+-,'%$.()%,**('*$/(,&$&(0(#$!,##(&$12)$345()*(&!

!"#$%"&$'()&*+!,##(&+-,'%+-,'%$#*6&7,8$%,*$(,8(&(%$!,##(&$"98'(,:;(&!

!"#$%"&$'()&*+!,##(&+-,'%+,&/<))(/*($-"/*(&$,%$-,'%$7")8(#*(''*!

!"#$%"&$'()&*+!,##(&+-,'%+0&*()#:;,(7',:;($!,##(&#.()%,**'0&8$,&$=5,('1,'%$0&7$></0!

!"#$%"&$'()&*+!,##(&+-,'%+!,##(&#.()%,**'0&8$,%$-,'%!

!"#$%"&$'()&*+!,##(&+-,'%+?)"&/;(,*#1<)*#:;),**$,%$@()'"01!

!"#$%"&$'()&*+!,##(&+>,#/0##,<&!

!"#$%"&$'()&*+!,##(&+>,#/0##,<&+=,:;*$7()$A(*)<11(&(&$,&*()(##"&*()$"'#$7,($7()$345()*(&!

!"#$%"&$'()&*+!,##(&+>,#/0##,<&+!,##(&B$7"##$9(#*,%%*($C&*()(##(&.()*)(*()$(4,#*,()(&!

!"#$%"&$'()&*+!,##(&+>,#/0##,<&+345()*(&$.()%,**('&$1":;',:;(#$!,##(&!

!"#$%"&$'()&*+!,##(&+>,#/0##,<&+A(*)<11(&($.()%,**('&$5()#D&',:;(#$!,##(&!

!"#$%"&$'()&*+!,##(&+>,#/0##,<&+C&*()(##(&.()*)(*()$E,##(&B$E"#$;,'1*$0&7$/(&&(&$F,'1#"&8(9<*(!

!"#$%"&$'()&*+!,##(&+>,#/0##,<&+9(##()($C&1<)%"*,<&(&B$7"$!,##(&$.<&$345()*(&$/<%%*!

!"#$%"&$'()&*+!,##(&+5#G:;<#<H,"'($I#5(/*(!

!"#$%"&$'()&*+!,##(&+J0#"%%(&#5,('$.<&$1":;',:;(%$0&7$(%<*,<&"'(%$!,##(&!

!"#$%"&$'()&*+!,##(&+/<8&,*,.(#$!,##(&!

!"#$%"&$'()&*+!,##(&+/<8&,*,.(#$!,##(&+K)0&7/(&&*&,##($7(#$1":;',:;(&$!,##(&#!

!"#$%"&$'()&*+!,##(&+/<8&,*,.(#$!,##(&+9,<8)"1,#:;(#$!,##(&B$L"*,(&*(&8(#:;,:;*(!

!"#$%"&$'()&*+!,##(&+/<8&,*,.(#$!,##(&+1":;',:;(#$!,##(&!

!"#$%"&$'()&*+!,##(&+/<8&,*,.(#$!,##(&+)"*,<&"'$M(,8(&(#$@();"'*(&N$9(8)2&7(&!

!"#$%"&$'()&*+!,##(&+/<8&,*,.(#$!,##(&+)"*,<&"'$)(1'(/*,()(&!

!"#$%"&$'()&*+!,##(&+/<8&,*,.(#$!,##(&+"&"'G*,#:;()$A',:/!

!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%"&$'()&*+!,##(&+-./&,*,0(#$!,##(&+1,('.),(&*,()*!

!"#$%"&$'()&*+!,##(&+!,##(&2$3"#$%"&$0.)4()$&,54*$67##*(!

!"#$%"&$'()&*+!,##(&+&"54$3(%$89:;<,&.$6(,=$%"&$,%%()$%(4)!

!"#$%"&$'()&*+!,##(&+&,54*#$>(7(#$6?4)(&3$89:;<,&.!

!"#$%"&$'()&*+!,##(&+!,##(&$#@,('*$(,&($A.''(!

!"#$%"&$'()&*+!,##(&+!,##(&$#@,('*$-(,&($/).=($A.''(!

!"#$%"&$'()&*+!,##(&+.4&($B&*()(##($(&*#*(4*$-(,&$!,##(&!

!"#$%"&$'()&*+!,##(&+7&*()#54,(3',54($C(%(#*()2$7&*()#54,(3',54(#$D.)6,##(&!

!"#$%"&$'()&*+!,##(&+7&*()#54,(3',54($E(,'&(4%()*F@(&$G)"/(&$&"54$7&*()#54H$!,##(&!

!"#$%"&$'()&*+!,##(&+A('"*,0,*?*$0.&$!,##(&!

!"#$%"&$'()&*+!,##(&+/"&14(,*',54(#$I()&(&!

!"#$%"&$'()&*+J,&#*(''7&/(&!

!"#$%"&$'()&*+J,&#*(''7&/(&+K(67##*$6()3(&$3()$(,/(&(&$J,&#*(''7&/!

!"#$%"&$'()&*+J,&#*(''7&/(&+(,/(&($J,&#*(''7&/$4,&*()G)"/(&!

!"#$%"&$'()&*+J,&#*(''7&/(&+(,/(&($J,&#*(''7&/(&$)(G'(-*,()(&!

!"#$%"&$'()&*+J,&#*(''7&/(&+(,/(&($J,&#*(''7&/(&$*(#*(&LK,'3(&$,%$M,'%!

!"#$%"&$'()&*+J,&#*(''7&/(&+(,/(&($J,&#*(''7&/(&$*(#*(&LK,'3(&$,&$3()$N,#-7##,.&!

!"#$%"&$'()&*+J,&#*(''7&/(&+(,/(&($J,&#*(''7&/$%,**(,'(&!

!"#$%"&$'()&*+J,&#*(''7&/(&+(,/(&($J,&#*(''7&/$?&3()*$#,54!

!"#$%"&$'()&*+J,&#*(''7&/(&+(,/(&($J,&#*(''7&/$6,)3$K(-)?G*,/*!

!"#$%"&$'()&*+J,&#*(''7&/(&+(,/(&($J,&#*(''7&/$K'(,K*$/'(,54!

!"#$%"&$'()&*+J,&#*(''7&/(&+J)G"4)7&/(&$K((,&G'7##(&$J,&#*(''7&/(&!
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!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%"&$'()&*+,-&#*(''.&/(&+"&0()($,-&#*(''.&/(&!

!"#$%"&$'()&*+,-&#*(''.&/(&+"&0()($,-&#*(''.&/(&+"&0()($,-&#*(''.&/(&$"12(3*-()(&!

!"#$%"&$'()&*+,-&#*(''.&/(&+"&0()($,-&#*(''.&/(&+,-&#*(''.&/(&$45&$"&0()(&$67)(&!

!"#$%"&$'()&*+,-&#*(''.&/(&+"&0()($,-&#*(''.&/(&+,83()*(&!

!"#$%"&$'()&*+,-&#*(''.&/(&+"&0()($,-&#*(''.&/(&+9(*)5::(&(!

!"#$%"&$'()&*+,-&#*(''.&/(&+"&0()($,-&#*(''.&/(&+;(-'&(6%(&0(!

!"#$%"&$'()&*+,-&#*(''.&/(&+<"'*.&/(&!

!"#$%"&$'()&*+,-&#*(''.&/(&+=5).)*(-'(>$?*-/%"*"$"@@".(&!

!"#$%"&$'()&*+,-&#*(''.&/(&+=()"&#*"'*.&/$:A)$B5'-*3)53"/"&0"$%-##@)".C6*!

!"#$%"&$'()&*+D(-&.&/(&!

!"#$%"&$'()&*+D(-&.&/(&+@(E.##*$E()0(&$0()$(-/(&(&$D(-&.&/!

!"#$%"&$'()&*+D(-&.&/(&+D(-&.&/#".#*".#C6!

!"#$%"&$'()&*+D(-&.&/(&+(-/(&($D(-&.&/$6-&*():)"/(&!

!"#$%"&$'()&*+D(-&.&/(&+(-/(&($D(-&.&/$)(:'(1*-()(&!

!"#$%"&$'()&*+D(-&.&/(&+(-/(&($D(-&.&/$*(#*(&F@-'0(&$-%$G-'%!

!"#$%"&$'()&*+D(-&.&/(&+(-/(&($D(-&.&/$*(#*(&F@-'0(&$-&$0()$H-#1.##-5&!

!"#$%"&$'()&*+D(-&.&/(&+(-/(&($D(-&.&/$%-**(-'(&!

!"#$%"&$'()&*+D(-&.&/(&+(-/(&($D(-&.&/$I&0()*$#-C6!

!"#$%"&$'()&*+D(-&.&/(&+(-/(&($D(-&.&/$E-)0$@(1)I:*-/*!

!"#$%"&$'()&*+D(-&.&/(&+(-/(&($D(-&.&/$@'(-@*$/'(-C6!

!"#$%"&$'()&*+D(-&.&/(&+,):"6).&/(&$@((-&:'.##(&$D(-&.&/!

!"#$%"&$'()&*+D(-&.&/(&+"&0()($D(-&.&/(&!

!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%"&$'()&*+,(-&.&/(&+"&0()($,(-&.&/(&+"&0()($,(-&.&/(&$"12(3*-()(&!

!"#$%"&$'()&*+,(-&.&/(&+"&0()($,(-&.&/(&+,(-&.&/$45&$"&0()(&$67)(&!

!"#$%"&$'()&*+,(-&.&/(&+"&0()($,(-&.&/(&+893()*(&!

!"#$%"&$'()&*+,(-&.&/(&+"&0()($,(-&.&/(&+:(*)5;;(&(!

!"#$%"&$'()&*+,(-&.&/(&+"&0()($,(-&.&/(&+<(-'&(6%(&0(!

!"#$%"&$'()&*+8%3"*6-(!

!"#$%"&$'()&*+8%3"*6-(+8%3"*6-($&-=6*$&.)$!56';>6';"1*5)!

!"#$%"&$'()&*+8%3"*6-(+8%3"*6-($?-)0$(-&(%$-%$,(0-2-&#*.0-.%$"@*)"-&-()*!

!"#$%"&$'()&*+8%3"*6-(+8%3"*6-($#3-('*$1(-&($A5''($-%$,(0-2-&#*.0-.%!

!"#$%"&$'()&*+8%3"*6-(+(%3"*6-#=6($B5%3(*(&2!

!"#$%"&$'()&*+8%3"*6-(+86)'-=61(-*$/(/(&>@()$C"*-(&*(&!

!"#$%"&$'()&*+8%3"*6-(+45&$(-&;>6'#"%(&$893()*(&$'()&(&!

!"#$%"&$'()&*+8%3"*6-(+,(0-2-&()/(&()"*-5&$%-*$8%3"*6-(!

!"#$%"&$'()&*+8%3"*6-(+3#D=65#52-"'($E#3(1*($"&#3)(=6(&!

!"#$%"&$'()&*+8%3"*6-(+2.$4-('$8%5*-5&"'-*F*$-#*$.&3)5;(##-5&(''!

!"#$%"&$'()&*+8%3"*6-(+(%5*-5&"'($B5%35&(&*(!

!"#$%"&$'()&*+8%3"*6-(+2?-#=6(&%(&#=6'-=6($E#3(1*(!

!"#$%"&$'()&*+8%3"*6-(+G()#*F&0&-#!

!"#$%"&$'()&*+8%3"*6-(+<6(%(&H$0-($(-&(&$#('@#*$@(*)(;;(&$17&&(&!

!"#$%"&$'()&*+8%3"*6-(+(%3"*6-#=6()$:'-=1!

!"#$%"&$'()&*+8%3"*6-(+E)2*IC"*-(&*(&IJ&*()"1*-5&!

!"#$%"&$'()&*+8%3"*6-(+-&$"&0()($)(-&0(&1(&H$6()(-&;>6'(&H$6-&(-&4()#(*2(&!
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!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

23,

!"#$%"&$'()&*+,%-"*./(+,%-"*./($0/)1$12)3.$4(5'(6*/()(&$7(58)1()*!

!"#$%"&$'()&*+,%-"*./(+9"*/(&*$"'#$:(&#3.$2&1$&/3.*$;)"&6.(/*$#(.(&!

!"#$%"&$'()&*+,%-"*./(+:(&#3.'/3.6(/*!

!"#$%"&$'()&*+,%-"*./(+0/3.*/7(#$<&#*)2%(&*$5=)$>/"7&?#*/6$2&1$@.()"-/(!

9."#(&!

9."#(&+A&6=&1/72&7!

9."#(&+A&6=&1/72&7+A&6=&1/72&7$"%$A&5"&7$1(#$B(%(#*()#!

9."#(&+A&6=&1/72&7+A&6=&1/72&7$)(7*$"&$#/3.$%/*$1(%$@.(%"$C2$D(#3.E5*/7(&!

9."#(&+A&6=&1/72&7+9?#*()$F$G/#/*(&6")*(&!

9."#(&+A&6=&1/72&7+H"3(D??6!

9."#(&+A&6=&1/72&7+:(I2:JK(0#'(**()!

9."#(&+A&6=&1/72&7+H)(2&1(!

9."#(&+H/'%!

9."#(&+9."#(&=D()7"&7$H/'%$C2$>/#62##/?&!

9."#(&+>/#62##/?&$/%$L8)#""'$0E.)(&1$G()"&#*"'*2&7!

9."#(&+9."#(&=D()7"&7$M?&$>/#62##/?&$C2$G()"D#3./(12&7!

9."#(&+>/#62##/?&$/%$L8)#""'$/%$6'(/&(&$;)(/#$%/*$#(.)$<&*()(##/()*(&!

9."#(&+>/#62##/?&$%/*$"&1()(&$&"3.$G()"&#*"'*2&7!

9."#(&+>/#62##/?&$%/*$"&1()(&$&"3.$G()"&#*"'*2&7+@(/'&(.%(&1(!

9."#(&+>/#62##/?&$%/*$"&1()(&$&"3.$G()"&#*"'*2&7+K/3.*J@(/'&(.%(&1(!

9."#(&+>/#62##/?&$%/*$"&1()(&$&"3.$G()"&#*"'*2&7+:(1/C/&#*21/()(&1(!

9."#(&+>/#62##/?&$%/*$"&1()(&$&"3.$G()"&#*"'*2&7+K/3.*J:(1/C/&#*21/()(&1(!

!"#$%&'%$()*#%+,-./'$0*($"+,11,

,

22,

!"#$%&'(#&)*+,$-,)%./+,&&%+0&)!

!"#$%&'(#&)*+,$-,)%./+,&&%+0&)'%$."1+-.&,%.#0*!

!"#$%&'(#&)*+,$-,)%./+,&&%+0&)'2"%3#.4%$5"6*-,)-.%,&%&.(#&)*+,$-,)!

!"#$%&'(#&)*+,$-,)%./+,&&%+0&)'7%$8+65".3,-.9+%0&:%&;.<=((%)%&!

!"#$%&'(#&)*+,$-,)%./+,&&%+0&)'>,-0#-,=&%&.?6"+%&:.>-0:,03!

!"#$%&'(#&)*+,$-,)%./+,&&%+0&)'>,-0#-,=&%&.?6"+%&:.9#30(#-0+;.!@!
,
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