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Abstrakt in Deutsch

In einer ersten Studie befasse ich mich mit der Lehre praktischer Fertigkeiten wéhrend der
medizinischen Ausbildung, um eine Aussage unterstiitzen zu konnen, welche praktischen
Fertigkeiten in Zukunft von Relevanz sein werden. In einer zweiten Studie beschéftige ich mich
mit der Selbstsicherheit, welche durch Simulationstrainings signifikant erhoht werden kann. Die
dritte Studie bezieht sich auf das Erlernen praktischer Fertigkeiten am Beispiel der
Brustuntersuchung der Frau und auf den Einfluss von Schamgefiihlen auf die Performance.

Der ersten Studie liegt eine Expertenbefragung zugrunde, die zur Entwicklung von elf Thesen
zum Gesundheitswesen 2025 fiihrte. In einer sich anschlieBenden, zweistufigen explorativen
Delphi-Methode wurden 288 Lernziele im Hinblick auf ihre zukiinftige Relevanz fiir die
arztliche Ausbildung einem Bewertungsprozess unterzogen. Insgesamt wurden 231 Lernziele als
relevant und 57 Lernziele als irrelevant bewertet. Die Delphi-Methode mit ithren Ergebnissen soll
dazu dienen, auch zukiinftige Curricula in Einklang mit den sich immer verdndernden
Anforderungen an die Absolventen des Medizinstudiums zu bringen.

Die zweite Studie basiert auf einer Nachtdienst-Simulation mit sieben Stationen und 30
Teilnehmenden. Die Fiinferteams bestanden aus Teamleiter, Teammitgliedern und Beobachtern.
Das Gefiihl des Vorbereitetseins wurde zu Beginn und nach fiinf Tagen per Fragebogen erhoben;
»Selbstsicherheit wurde nach jeder durchlaufenen Station erhoben. Fiir das Einschétzen der
Selbstsicherheit war die Rolle innerhalb der Gruppe unerheblich, insgesamt hat die Simulation
die Selbstsicherheit verbessert.

Bei der dritten Studie handelt es sich um eine randomisierte, kontrollierte Studie mit 49
Medizinstudierenden, die alle eine theoretische Einflihrung zur Untersuchung der weiblichen
Brust erhielten. Danach erfolgte die Aufteilung in zwei Gruppen (Gruppe A iibte mit Puppe,
Gruppe B mit Simulationspatientin). AbschlieBend fand eine einheitliche Priifung mit einer
Simulationspatientin mit pathologischem Brustmodell statt. Variablen waren das situative
Schamgefiihl und die Untersuchungsqualitit. Es lassen sich Schamgefiihle hervorrufen und diese
durch geeignete Trainingsvarianten im Verlauf verdndern. Statistisch signifikant korreliert in
einer Teilgruppe die Abnahme des situativen Schamgefiihls mit dem besseren Auffinden
pathologischer Befunde. Zukiinftige Simulationen sollten die emotional affektiven Komponenten

des praktischen Handelns beachten, um sie fiir den Lernprozess fruchtbar machen zu konnen.



Abstrakt in Englisch

My first study deals with practical skills in undergraduate medical education in order to make a
prediction of which practical skills will be relevant in the future. A second study addresses
students’ self-efficacy and how it can be significantly improved by simulation trainings. The
third study deals with the acquisition of intimate examination skills for the clinical breast exam
and the effect of shame on subsequent performance.

The first study is based on consultation with experts leading to 11 theses about general, future
developments in healthcare by 2025. This was followed by a two-stage, exploratory Delphi-
process to evaluate 288 learning goals and their future relevance for medical education. A total
of 231 learning goals were deemed relevant; 57 learning goals were rated as irrelevant. The
Delphi-method and the results provide a guide for future curricula and the ever-changing
requirements for medical school graduates.

The second study is based on a night shift simulation with seven cases and 30 participants. The
groups of five students consisted of a leader, members and an observer. Feelings of preparedness
were measured with a questionnaire at baseline and five days after the event; confidence was
surveyed after every completed case. The role within the group was negligible for estimating
confidence. Overall self-efficacy improved with the simulation.

The third study is a randomised controlled study with 49 medical students who all received basic
clinical breast examination training. Afterwards they were split into two groups (group A
practiced with a mannequin, group B with a standardized patient). Finally, all students went
through the same exam with a standardized patient wearing a pathological strap-on breast model.
Variables were measures of situational shame and outcome and process quality. It was possible
to elicit feelings of shame and change them over the course of training. A decline of state shame
correlated significantly with a better performance in finding breast lumps. Future simulations

should include affective components relevant to training in order to improve learning outcomes.



a. Einfiithrung

Die medizinische Lehre unterliegt einem stindigen Wandel und muss sich laufend anpassen: an
verianderte Bediirfnisse der StudierendenA, an neue Technologien, an Gelder & Personal, an
Leistungsauftrige durch die Universititen und Stidte, an neue wissenschaftliche Erkenntnisse
und vieles mehr. Daraus ergibt sich fiir die Forschung im Bereich der medizinischen Lehre ein
grofes Feld an offenen Fragen. Zudem zeigt sich eine Diskrepanz zwischen Anforderungen an
den approbierten Arzt und die aktuellen Curricula des Medizinstudiums, deren Uberarbeitung
und Implementation oft Jahre dauert. Obwohl inzwischen die Vermittlung praktischer
Fertigkeiten in der DACH-Region Einzug in das Medizinstudium gehalten hat, fiihlen sich viele
Absolventen nicht ausreichend auf den Arztberuf vorbereitet [1]. OFs stellen den Versuch dar,
die Anforderungen und zu erwerbenden Fertigkeiten festzuhalten; diese weisen jedoch hiufig
grof3e Unterschiede in Inhalt und Struktur auf [2, 3].

Es gibt viele Berufsanfianger, die nur iiber eine ungeniigende Selbstsicherheit in Bezug auf ihre
Diagnosestellung verfiigen — unabhingig davon, wie gut/exakt die Diagnose gestellt wurde [4].
Ein bestimmtes Mall an Selbstsicherheit ist von Bedeutung fiir die Weiterbehandlung von
Patienten, wie schnell etwa die ndchsten Maflnahmen, zusitzliche Diagnostik oder Therapien
eingeleitet werden. Situationsabhéngig ausreichende Selbstsicherheit ist demnach ein
entscheidender Punkt dafiir, dass wichtige MaBBnahmen auch wirklich umgesetzt werden [5, 6].
Die Einschitzung, sich ausreichend vorbereitet zu fiihlen, hdngt von vielen verschiedenen
Faktoren ab: unter anderem vom Ausbildungsort, dem Einbezug von Feedback, der Mischung
von Theorie und Praxis verbunden mit ausreichend Zeit zum Uben und Diagnosestellen. In der
Simulation sollten diese Faktoren alle integriert werden und somit nicht nur das individuelle
Gefiihl der Selbstsicherheit erhohen, sondern zudem zur Steigerung der Objective Performance
fiihren [7]. Zudem ist erwiesen, dass eine Beobachter-Rolle der Studierenden in der Simulation
vergleichbare praktische Lerneffekte hat wie die aktive Rolleniibernahme [8].

Es gibt viele Studien, die sich mit dem Erlernen motorischer Fertigkeiten generell und mit
praktischen Fertigkeiten in der medizinischen Ausbildung im Speziellen beschiftigen. Im
Gegensatz zu hauptsdchlich manuellen Téatigkeiten wie Wundversorgung oder die vendse
Blutentnahme, gibt es in der Medizin auch viele praktische Fertigkeiten, die verschiedene Grade

an Selbstreflexion erfordern und — je nach Aufgabe — eine verdnderte Selbstwahrnehmung

A Um die Lesbarkeit dieser Arbeit zu verbessern, werden Personengruppen in einer Gender-
iibergreifenden Form bezeichnet (Studierende, Arzte, Patienten). Dabei sind, wenn nicht explizit

anders angegeben, stets alle Geschlechter gemeint.



auslosen konnen. Diese praktischen Fertigkeiten, wie beispielsweise die gynédkologische
Untersuchung oder die digital-rektale Untersuchung, kénnen eine ganze Reihe von Emotionen
auslosen [9], sowohl beim Untersucher als auch beim Patienten. Wéhrend diese selbstreflexiven
Prozesse im Bereich der Psychologie schon ldnger bekannt sind, gibt es in der medizinischen
Lehre noch viele offene Fragen beziiglich der Auswirkungen eben dieser Emotionen und
selbstreflexiven Prozesse auf die praktischen Fertigkeiten der Medizinstudierenden und die
potentiell weitreichenden Folgen auf das nachfolgende Arbeitsleben eines Arztes [10] und somit
auch der Patientenversorgung. Im Kontext der medizinischen Lehre sind die Auswirkungen von
Emotionen und selbstreflexiven Prozessen auf das Erlernen praktischer Fertigkeiten bisher wenig
erforscht [11, 12]. Die Hauptemotion, mit der wir uns in unserer dritten Studie befassen, ist das
Schamgefiihl. Dieses muss man von Peinlichkeit und Schuldgefiihlen unterscheiden, auch wenn
diese drei Emotionen umgangssprachlich hiufig synonym verwendet werden: Eine Situation
kann einem peinlich erscheinen, wenn oberflidchliche soziale Normen missachtet werden, hdufig
kann man iiber dieses Erlebnis spéter jedoch lachen und die negativen Emotionen haben sich
bereits verfliichtigt. Schuld und Schamgefiihl hingegen sind sogenannte selbstreflexive
Emotionen, die entstehen, wenn eigene innerste Werte missachtet werden — schuldig kann man
sich fiir ein bestimmtes Verhalten fiihlen, wihrend man sich schidmt fiir sein Innerstes/die eigene
Person. Schamgefiihle konnen unterschieden werden: Zum einen geht es um ein grundlegendes
Personlichkeitsmerkmal, zum anderen um ein situatives Gefiihl. In einer gegebenen Situation
schidm sich eine Person mit einem erhohten Niveau an Schamgefiihl als Personlichkeitsmerkmal
eher als jemand mit einem niedrigen Niveau — dieser fiihlt sich wahrscheinlich eher schuldig. Es
bestehen grofle individuelle Unterschiede; diese sind wichtig, wenn man sich die daraus
resultierenden Verhaltensmuster anschaut: Ausgeprigte Schamgefiihle fordern einerseits ein
starkes Vermeidungsverhalten [13], welches in der medizinischen Lehre kontraproduktiv
erscheint, konnen jedoch andererseits zu einer aktiveren Verarbeitung der Situation fiihren und
somit den Lerneffekt im Sinne eines Erinnerungseffektes steigern [10].

Aus Sicht der CLT konnen Gefiihle fiir den Lernprozess hinderlich oder forderlich sein [14]. Das
hingt direkt von der Strukturierung dieses Prozesses ab: Zuerst geht es um einen angemessenen
Umgang mit der Komplexitit der Aufgabenstellung (intrinsic load; dabei kdnnen unterkomplexe
Teillernschritte ebenso problematisch sein wie zu komplexe Teillernschritte — in beiden Fillen
ist die sichere Orientierung am Lernziel fiir die Lernenden nicht gegeben), zum Zweiten ist fiir
den Erfolg die Wahl der Lehr-/Lernmethoden von grofer Bedeutung (extraneous load; in
welchem Rahmen die Aufgabe zu bewiéltigen ist), und zum Dritten geht es um die nachhaltige

Wirksamkeit des Gelernten im Sinne der Abrufbarkeit des erworbenen Wissens und der



Handlungsmuster (germane load; aktive Verfiigbarkeit von Gelerntem im Langzeitgedéchtnis).
Fiir den Umgang mit Emotionen bedeutet dies, dass sie in Qualitit und Quantitdt als Bestandteil
des Lernprozesses ausdriicklich zu beriicksichtigen sind, damit sie ihre konstruktive Wirkung fiir

das Lernen entfalten konnen.

Zielstellung

Im Rahmen dieser Arbeit habe ich mich mit Fragestellungen aus dem Bereich der medizinischen
Lehre, deren Anforderungen in der Zukunft, der simulationsbasierten Lehre, Selbst-Assessment
und Selbst-Effizienz sowie der Vermittlung praktischer Fertigkeiten und Lehrinhalten anhand
einer gyndkologischen Vorsorgeuntersuchung der Brust und deren Kopplung an Emotionen
beschéftigt. Die Ziele meiner Arbeit waren:

» Hypothesen zu Trends im Gesundheitssektor auf die Weise zu entwickeln, dass sie
angenommene Anforderungen abbilden, dass sie einer Uberpriifung unterzogen werden
und dass mit Hilfe einer empirisch validierten Bewertung zukunftsfihige
Ausbildungsinhalte identifiziert werden konnten.

» In einem fiir den beruflichen Alltag bedeutsamen Ausschnitt, dem Nachtdienst, eine
Simulation anzubieten, um zum einen die Selbstsicherheit und zum zweiten das Gefiihl
des Vorbereitetseins zu befordern, auch unter Berlicksichtigung der spezifischen, in der
Simulation von jedem Einzelnen ibernommenen Rolle.

» Es sollte das situative Schamgefiihl hervorgerufen, anhand einer Brustuntersuchung der
Frau mit der kongruenten Emotion des Schamgefiihls des Untersuchenden gekoppelt und
der Effekt fiir die praktischen Fertigkeiten registriert werden. Als theoretischer Rahmen
diente die CLT.



b. Methodik
In der ersten Studie wurden mittels teilstrukturierter Interviews von medizinischen Experten
Thesen beziiglich der allgemeinen zukiinftigen Entwicklung in der Medizin entwickelt und diese
in einer ersten Vorbereitungsphase hinsichtlich ihres wahrscheinlichen Eintretens bis zum Jahr
2025 gewichtet. In einer zweiten Arbeitsphase wurden die Lernziele des deutschen OF, auch
bekannt als NKLM, durch Arzte aus verschiedensten Einrichtungen und Fachrichtungen in ganz
Deutschland hinsichtlich ihrer mittelfristigen Relevanz im Medizinstudium in zwei Durchgéngen
mit Hilfe der Delphi-Methode bewertet. Dazu bewerteten alle Teilnehmer die
Eintrittswahrscheinlichkeit der in der ersten Phase generierten Thesen, danach wurden zufillige
Gruppen eingeteilt, welche jeweils einen Teilbereich mit ca. 30 Lernzielen aus dem
Konsensusstatement bewerteten. Nach einer Zwischenauswertung durch die Forschungsgruppe
wurde im ndchsten Schritt eine zufillige Einteilung der Teilnehmer in zwei Gruppen
vorgenommen und die noch verbleibenden Lernziele, ca. 50/Gruppe, erneut bewertet. Die

Details zur Methodik sind in der ausgewihlten Publikation ndher beschrieben [15].

In einer weiteren Studie nahmen 30 Studierende im letzten Studienjahr der Charité an einem
Nachtdienst auf einer simulierten Rettungsstelle teil. Alle Teilnehmer gaben ihr schriftliches
Einverstindnis zur Auswertung und Publikation der Ergebnisse. Der Datenschutzbeauftragte der
Charité war iiber die Datenerhebung informiert. Ein Ethikvotum war nicht notwendig, da keine
Patienten involviert waren. In randomisierten Fiinfer-Gruppen durchliefen die Studierenden
siecben verschiedene Fallstationen und wechselten dabei die Rollen zwischen Teamleiter,
Teamteilnehmer und Beobachter. Es waren aulerdem Tutoren anwesend, die den jeweiligen Fall
betreuten sowie den Ablauf unterstiitzten. Das Gefiihl, in verschiedenen Fachdisziplinen der
Medizin vorbereitet zu sein, wurde zu Beginn des Nachtdienstes und nach fiinf Tagen mit Hilfe
eines Fragebogens gemessen. Nach jeder Fallstation wurde zudem die individuelle
Selbstsicherheit angegeben, das Team schétzte die Selbstsicherheit des Teamleiters ein, es wurde
ein Feedback in der Gruppe gegeben und der Fall wurde evaluiert. Eine tiefergehende

Darstellung der Methoden findet sich in der ausgewédhlten Publikation [16].

In einer weiteren Studie wurden 49 Studenten aus dem dritten und vierten Studienjahr der
Charité nach einer gemeinsamen theoretischen Einfiihrung durch Tutoren des Lernzentrums zum
Thema klinische Brustuntersuchung der Frau in zwei Gruppen aufgeteilt. Alle Teilnehmer gaben
ithr schriftliches Einverstdndnis zur Auswertung und Publikation der Ergebnisse. Ein giiltiges

Ethikvotum lag vor. Teilnehmer der Gruppe A trainierten in Kleingruppen an einer Puppe mit



umgeschnalltem Brustmodell ohne Pathologien, Teilnehmer der Gruppe B trainierten in
Kleingruppen an den echten Briisten einer gesunden Simulationspatientin. In beiden Gruppen
betrug die Ubungszeit 90 Minuten, es wurde Feedback gegeben, die Kleingruppen bestanden aus
drei bzw. vier Studierenden, unterrichtet wurde durch einen studentischen Tutor. In der Gruppe
ohne Simulationspatientin wurden zudem noch zwei Texte liber emotionale Aspekte der Arzt-
Patienten-Beziehung gelesen und eine kurze Diskussion liber Schamgefiihle gefiihrt. Zwei Tage
danach durchliefen beide Gruppen dieselbe Priifung in einer simulierten Arztpraxis mit
Simulationspatientin und umgeschnalltem Brustmodell mit Pathologien. Dabei wurden die
Studierenden gefilmt; die Auswertung wurde durch vier Fachérzte vorgenommen, welche iiber
Details der Studie nicht informiert waren und nicht wussten, welcher Interventionsgruppe die
Studierenden angehorten. Dabei kamen zwei unterschiedliche Bewertungsskalen zum Einsatz:
die kanadische GRS und die OSCE Checkliste [17, 18, 19]. Zu mehreren Zeitpunkten wurden
zudem verschiedene Fragebogen eingesetzt, um das generelle Niveau von Schamgefiihlen und
das situative Schamgefiihl der Studierenden sowie mogliche Confounder zu messen. Die Details

zu den Methoden finden sich in der ausgewéhlten Publikation [20].

10



c¢. Ergebnisse

In unserer ersten Studie konnten wir zeigen, dass viele der auch in Zukunft wichtigen drztlichen

Fertigkeiten, beispielsweise fiir die Behandlung Alters-assoziierter Krankheiten wie Demenz, ein

grofes MaB an Soft Skills und kommunikativen Fihigkeiten von Seiten der behandelnden Arzte

bendtigen. Ebenso spielt das interprofessionelle Arbeiten eine grofle Rolle und sollte besser in

die medizinische Lehre integriert werden.

a.

Teilnehmer: 651 Experten bewerteten die Zukunftsthesen im ersten Durchgang.
Der ganz iiberwiegende Teil hatte mehr als ein Jahr Berufserfahrung und arbeitete
im stationdren Bereich.

Thesen zur Zukunft des Gesundheitswesen: Es wurden 11 Thesen aus den
teilstrukturierten Interviews formuliert, siche Tabelle 3 auf Seite 28 dieser
Promotionsschrift. Zudem wurden die Thesen auf ihr wahrscheinliches Eintreten
gewichtet. Die grofle Mehrheit der Befragten schitzt auch in Zukunft den Arzt als
nicht gegen IT-Systeme austauschbar ein, wenngleich der Einzug neuer
Technologien insgesamt zu einem verminderten physischen Kontakt zwischen
Arzt und Patient fiihren wird, und bewertet den personlichen Arzt-Patienten-
Kontakt nach wie vor als relevant, siche Abbildung 2 auf Seite 29 dieser
Promotionsschrift.

Auswertung der Lernziele: 288 Lernziele wurden in zwei Befragungsrunden
bewertet, davon wurden in der ersten Runde 240 als relevant/sehr relevant (Mean
<2,5) und 47 als eher nicht relevant/irrelevant bewertet (Mean >2,5). Ein Lernziel
blieb ohne Tendenz. 103 Lernziele kamen anhand der Streuung ihrer Bewertung
in die zweite Runde. In diesem Durchgang wurden davon 62 als relevant/sehr
relevant und 41 als eher nicht relevant/irrelevant bewertet, d.h. 12 Lernziele
wurden abgewertet und vier Lernziele wurden aufgewertet. Insgesamt wurden
231 Lernziele als relevant und 57 als nicht relevant bewertet. Die Relevanz vieler
Lernziele der Organsysteme Haut, GI-Trakt, Harn-/Geschlechtsorgane und
Sinnesorgane wurde so in Frage gestellt. Auffillig ist hingegen, dass alle
Lernziele aus den drei Bereichen Soft Skills, Kommunikation und Psyche als

relevant bewertet wurden.

Eine detaillierte Darstellung der oben zusammengetassten Ergebnisse findet sich in [15].

In unserer zweiten Studie fiihlte sich der Grofteil der 30 teilnehmenden Studierenden zu Beginn

des Nachtdienstes unsicher und unvorbereitet, was die Versorgung von Patienten anbelangt
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(Mean -0,34). Das Gefiihl vorbereitet zu sein stieg bis zum Follow up (Mean 0,66). Vor allem in
den Bereichen Anésthesie, Urologie und Anamneseerhebung zeigte sich ein signifikanter
Anstieg, siche Tabelle 2 auf Seite 38 dieser Promotionsschrift. Fiir das Einschitzen des Gefiihls
der Selbstsicherheit war die Rolle des Teilnehmenden innerhalb der Gruppe wéhrend der
Simulation unerheblich. Zudem zeigte sich, dass sowohl die Teammitglieder als auch die
Beobachter die Selbstsicherheit des Teamleiters gut einschédtzen konnten. Beim Teammitglied ist
dies abhingig von seinem eigenen Gefiihl der Selbstsicherheit, beim Beobachter ist dies davon
unabhingig. Insgesamt wurde die Nachtdienst-Simulation sehr positiv bewertet: von der
Betreuung durch die Tutoren, die Moglichkeit Gelerntes anzuwenden bis hin zum
Schwierigkeitsgrad der einzelnen Fille. Besonders das Feedback durch die Gruppentutoren
wurde als hilfreich wahrgenommen.

Eine detaillierte Darstellung der oben zusammengetassten Ergebnisse findet sich in [16].

In unserer dritten Studie konnten wir zeigen, dass Studierende, die mit einer Simulationspatientin
trainierten, mehr Schamgefiihle wihrend des Trainings erfuhren, mehr Zeit mit der Patientin
verbrachten sowie mehr pathologische Tastbefunde dokumentierten als die Studierenden, die mit
einer Puppe {iibten, siche Tabelle 3 auf Seite 46 dieser Promotionsschrift. Schamgefiihle waren
von der Trainingsmodalitit abhdngig, und die Unterschiede in der gemessenen Performance
korrelierten positiv mit der Abnahme des situativen Schamgefiihls. Die Studierenden, die mit
einer Simulationspatientin lernten, erfuhren signifikant hoéhere Schamgefiihle wihrend der
Intervention als Studierende, die mit einer Puppe iibten (p < 0,001). Die Abnahme bzw.
Zunahme der situativen Schamgefiihle beider Interventionsgruppen von der Intervention bis zur
Priifung war signifikant.

Eine detaillierte Darstellung der oben zusammengetassten Ergebnisse findet sich in [20].
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d. Diskussion
Bei den fiir die Delphi-Studie interviewten Experten war eine grofle Bandbreite an Fachgebieten
der Medizin vertreten, dabei hauptsichlich aus dem stationdren Bereich und aus groBen
Kliniken. Unterreprisentiert waren demnach ambulante Arzte. Es ist zu bedenken, dass ein
Grofteil der Zukunftsthesen vor allem die ambulant titigen Allgemeinmediziner betreffen wird
und demnach ihre Einschitzungen von besonderem Interesse wédren. Der Fachbereich der
Aniésthesie, Notfall- und Intensivmedizin ist dagegen iiberreprasentiert, was sehr wahrscheinlich
damit zusammenhingt, dass in diesem bereits seit lingerem viele praktische Ubungen in das
Medizinstudium integriert sind. Es stellt damit ein Bias dar, welches eventuell die ausgepriagten
technischen Trends erkldren konnte. Der Verzicht auf eine Bezugnahme zum nationalen OF in
den 11 Zukunftsthesen hat methodische Griinde, die in den erheblichen strukturellen und
inhaltlichen Unterschieden zwischen dem OF und den Thesen bestehen [2, 3]. Die Kondensation
eines Ausbildungsanforderungsprofils auf 11 Thesen machte es im Unterschied zu dem
dhnlichen Ansatz der amerikanischen Gruppe [21] mdglich, methodisch einen wichtigen Schritt
weiter zu kommen, ndmlich zu einer Validierung der Thesen. Die Unterscheidung der Lernziele
in Kern- und Wabhllernziele, wie es die Originalpublikation der OF in Form einer Priorititsskala
zeigt, deckt sich mit den Ergebnissen unserer Delphi-Studie [15]. Auch im Hinblick auf weniger
zukunftsrelevante Wahllernziele besteht Ubereinstimmung. Die Bewertung der Lernziele, die
den Alters-assoziierten Erkrankungen zugeordnet werden konnen, spiegelt den demographischen
Wandel wider. Diese werden von den Experten als relevant eingeordnet und sollten als
Kernlernziel behandelt werden, anders als bisher vom NKLM vorgesehen. Trotz der geringeren
Reprdsentanz  der ambulant titigen Allgemeinmediziner wird die Wichtigkeit der
Primérversorgung hervorgehoben, insbesondere im Hinblick auf die Anamnese bei &lteren
Patienten sowie die Erhebung geriatrischer Scores. Die generierten Thesen bilden die zukiinftige
Problematik der medizinischen Versorgung au3erhalb der groen Zentren in dem Sinne ab, dass
sie sowohl eine wachsende Bedeutung von Telemedizin und IT-Systemen als auch die
Bedeutsamkeit des Arztes in seiner Person als relevant betonen. Als systemisch allgemein
bedeutsam und {ibergreifend bedeutsam gilt die Entwicklung interprofessioneller Teams und
verstirkte Nutzung von IT-Elementen und Strukturen. Die Delphi-Studie zeigt die
Zukunftsrelevanz sowohl der grofen Kategorien — Kommunikative Fertigkeiten, Soft Skills,
Organiibergreifende Fertigkeiten, Herz-Kreislauf und Notfall — als auch der kleinen — Psyche
und Endokrines System. Bei verschiedenen anderen Organsystemen fdllt die Bewertung der
fehlenden Zukunftsrelevanz am groflten aus: Sinnesorgane, Harn- und Geschlechtsorgane und

GI-Trakt. Es fragt sich, ob dieses Ergebnis zum einen durch die Expertenauswahl bedingt ist,
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zum anderen auch der Kleinteiligkeit der Lernzielformulierung respektive der verhéltnismifBig
groflen Zahl geschuldet ist. Bei einem Teil der als nicht relevant eingestuften Lernziele, bleibt
fraglich, ob dies als generelle Aussage zu werten ist oder die Zuordnung fiir eine andere
Ausbildungsphase vorgezogen wiirde (zum Beispiel Facharztweiterbildung). Der mogliche
Nutzen der explorativen Delphi-Studie liegt darin zu einer Neubewertung des NKLM und damit
verbunden eventuell zu einer Uberarbeitung zu kommen. Zukiinftige Arzte wiirden damit auf
vielféltigere Weise und differenzierter als bisher auf ihren Berufsstart vorbereitet. Damit wiirde
das weit verbreitete Self-Assessment um die Perspektive der Zukunftsorientierung der gesamten

medizinischen Aus- und Weiterbildung ergéinzt.

Die Nachtdienst-Studie zeigt ebenso wie bereits vorhandene Studien ein nur gering ausgepragtes
Gefihl des Vorbereitetseins der Medizinstudierenden des letzten Studienjahres [22, 23]. Bereits
eine kurze Simulationsphase fiihrte zu einem signifikanten Effekt der Zunahme der
Selbstsicherheit [16]. Dabei ist es keine Bedingung, dass jeder Teilnehmende die Simulation
aktiv bestreitet sofern er/sie am Prozess der Durchfithrung aktiv beteiligt ist — mittels
Beobachtungs- und Feedbackaufgaben [24, 25]. Bedingung fiir eine erweiterte Wirksamkeit ist
auBerdem die systematische FEinbeziehung der Beobachter zur Mitbeurteilung der
Selbstsicherheit. Rollenwechsel und gelingende Teamarbeit sind wesentliche Bestandteile dieses
Simulationslernens [26, 27], was groflere Gruppen ermoglicht und die Ausbildungskosten fiir
diese praxisnahe Art des Lernens optimiert. Auffillig in unserer Studie war, dass besonders die
Selbstsicherheit im Bereich der Anamneseerhebung zugenommen hat. Worauf dieser
beobachtete Effekt ursdchlich zuriickzufiihren ist, kann nicht abschlielend erklart werden. Ein
Ansatz fiir eine Erkldrung wire, dass die Studierenden in jeder der sieben Stationen eine
Anamnese erheben mussten, zu der sie jedes Mal direktes Feedback erhielten, was zu einer
wachsenden Verfahrenssicherheit fiihrte. Dieser Aspekt der positiven Verstirkung fiihrt von
unserer Studie zu den Erkenntnissen von Bloch und Schubert [28, 29], die einen engen
Zusammenhang zwischen Selbstsicherheit und einer guten Leistung im Handlungsvollzug

(Performance) nachweisen konnten.

Das Konzept der Shame-Studie hat sich in der Praxis eindeutig bewihrt: In der
Versuchsanordnung wurde grofler Wert auf Vergleichbarkeit zwischen den beiden Gruppen
gelegt, indem die Unterschiede auf ein Minimum reduziert wurden. Der entscheidende
Unterschied lag darin, in der Intervention einmal eine Puppe und zum anderen eine

Simulationspatientin einzusetzen. Aus Sicht der CLT ergeben sich folgende Diskussionspunkte:
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Die Unterschiede zwischen den Interventionsgruppen bei den Tastbefunden und bei der fiir die
Aufgabe benétigten Zeit konnen nicht mit Hilfe des situativen Schamgefiihls allein erklért
werden. Unsere theorectische Annahme, dass Studierende, die ein stirkeres situatives
Schamgefiihl erfahren, der Situation eher entkommen mochten und sich daher weniger Zeit
nehmen, bestdtigte sich nicht unmittelbar in der isolierten Betrachtung der Teilergebnisse. Dafiir
ist es notwendig, die Ergebnisse in der Zusammenschau zu betrachten und hier ergibt sich ein
anderes Bild: Wenn man die Ergebnisse und Qualitit der Brustuntersuchung in Relation zur Zu-
oder Abnahme des situativen Schamgefiihls der jeweiligen Gruppe setzt, zeigt sich eine
Gegenlaufigkeit zwischen den beiden Gruppen: der signifikanten Zunahme von der Gruppe A
steht eine nicht signifikante Abnahme von der Gruppe B gegeniiber. Einige Studien zeigten
bereits, dass der Einsatz von SPs beim Erlernen von intimen korperlichen Untersuchungen
vorteilhaft ist und hilfreich fiir die Uberwindung verhaltenseinschrinkender Pridispositionen
[30]. Sie sind den praktischen Ubung ohne SP iiberlegen [31]. Mithin ist von einem lohnenden
Einsatz von  Simulationspatientinnen  auszugehen, da  Studierende  durch ihre
Trainingserfahrungen unter Einbezug von Gefiihlen [32] einen nachhalten Lerneffekt erfahren.
Mit dem Verhalten in der Gruppe B der Studierenden, die Untersuchung zeitintensiver zu
gestalten, ist es naheliegend, einen Zusammenhang zu ihrer stirker emotional basierten,
intrinsischen Motivation zu sehen. Ob die ausgewihlte Versuchsgruppe als représentativ gelten
kann fiir zukiinftige Studierende der Medizin bleibt eine offene Frage, auch wenn einige Indizes
dafiir sprechen. Bei der Bewertung der Studierenden in ihrer Priifung sind zwei Dimensionen zu
unterscheiden: die Prozess- und die Ergebnisqualitit. Die Versuchsanordnung unserer Studie
zeigt keine Unterschiede in der Prozessqualitdt — bei nur einer OSC-Station zu erwarten — jedoch
grofle Unterschiede beziiglich der Ergebnisse. Es bleibt also die Aufgabe, diesen Aspekt
ebenfalls in zukiinftige Lehr- und Priifungssituationen einzubeziehen. Gefiihle, die wéihrend des
Vermittelns praktischer Fertigkeiten hervorgerufen werden, konnen von groBer Bedeutung fiir
die zu lernenden Inhalte sein und die Art des Lernens beeinflussen. Die Fragestellung, wie diese
Thematik in der medizinischen Lehre am besten angegangen werden kann, bleibt eine
Herausforderung. Simulation erweist sich generell als sinnvolles Format fiir einige der genannten
Herausforderungen. Es ermdglicht vor allem auch das Hervorrufen negativer Emotionen wie
beispielsweise das situative Schamgefiihl, welches wiederum — richtig eingesetzt — einen guten

Lerneffekt zeitigt.

Uber den Wert und die Bedeutung der einzelnen Studien hinaus lisst sich allgemein festhalten,

dass wichtige fachspezifische Verhaltensdispositionen in wesentlichen Handlungsfeldern
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arztlicher Praxis — sei es an groBen Kliniken, sei es in der herkdmmlichen Hausarztpraxis —
bereits in der Ausbildung auf verschiedenste Weise bearbeitet werden miissen. Die weiterhin
vorherrschende, auf kognitives Lernprozesse abzielende Wissensvermittlung bedarf der
Zusammenfithrung von sozioemotionalen und kommunikativen Kompetenzen und der
Antizipation zukunftsrelevanter Anforderungen, denen sich die zukiinftigen Arzte werden stellen
miissen. Die Weiterentwicklung der medizinischen Lehre im Bereich der praktischen
Fertigkeiten unter Beriicksichtigung von Emotionen sowie einer gesteigerten Selbstsicherheit
kann zudem auch direkte Erfolge bei der Umsetzung eben dieser praktischen Fertigkeiten junger
Arzte zeigen. Fiir einen effektiven und optimalen Teamprozess ist seine Strukturierung von
besonderer Bedeutung. Dabei geht es um die Flexibilisierung und Varianz von Rollenaufgaben
fir die einzelnen Teilnehmenden ebenso wie um die systematische Nutzung aktiver
Beobachtung und von Feedbackverfahren, was die unmittelbare Integration der

Beobachterergebnisse zur Selbstsicherheit ermoglicht.
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The future of practical skills in undergraduate medical
education - an explorative Delphi-Study

Abstract

Background: 64% of young medical professionals in Germany do not
feel adequately prepared for the practical requirements of the medical
profession. The goal of “outcome-orientated training” is to structure
medical curricula based on the skills needed when entering the work-
force after completing undergraduate medical education, and thus to
bridge the gap between the skills graduates have attained and those
necessary for a career in the medical profession. Outcome frameworks
(OFs) are used for this purpose. In preparation for developing the Na-
tional Competence-Based Catalogue of Learning Objectives for Medicine
(NKLM) - the German OF - the “Consensus Statement of Practical Skills
in Undergraduate Medical Education” (which structures the teaching
and acquisition of practical skills in Germany and which strongly influ-
enced the “Clinical-Practical Skills” chapter of the NKLM) was published
in 2011.

It is not uncommon for at least a decade to elapse between the definition
and implementation of an OF and the students’ graduation, which can
further increase the gap between necessary and acquired skills. Thus,
the purpose of this paper is to posit theses for future development in
healthcare and to apply these theses to a current OF.

Methodology: Partially structured interviews with experts were used to
generate theses pertaining to general, future development in healthcare.
These theses were assessed by physician experts based on the likeli-
hood of implementation by the year 2025. The 288 learning goals of
the consensus statement were assessed for their relevance for medical
education in the interim.

Results: 11 theses were generated for the development of medicine,
and these theses were assessed and discussed by 738 experts. These
theses include the increase in diseases associated with old age, the
increasing significance of interprofessional cooperation, and the growing
prevalence of telemedicine applications. Of the 288 learning goals of
the consensus statement, 231 of the goals were assessed as relevant,
and 57 were deemed irrelevant for the short-term future.

Discussion: The theses on the future of healthcare, which were gener-
ated in this study and which were validated by numerous experts,
provide indications of future developments of overall requirements for
medical school graduates. For example, when applied to the content
of the “Clinical-Practical Skills” NKLM chapter, they largely validate the
future relevance of developing practical skills while also providing indic-
ations for their further development as applied to the consensus
statement.

Keywords: Skills, practical skills, clinical skills, medical training,
consensus method, Delphi survey, learning goals, outcomes,
competencies, NKLM
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that they do not feel adequately prepared for the practical

requirements of the medical profession [3], a figure which
On the one hand, the significance of obtaining practical is startlingly high, even compared to international data
skills during undergraduate medical studies has increased  [4], [5]. Possible causes identified by the graduate survey
significantly in recent years [1], [2]. On the other hand, in Cologne (Stosch C et al., unpublished) and a national
64.7% of young medical professionals in Germany state ~ survey (partially published in [6]), were both the narrow
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scope of practical training and the inadequate or lacking
integration of this training in curricula and examinations.
In order to bridge the gap between education and training,
medical curricula are increasingly oriented toward nation-
al framework curricula, known as “outcome frameworks”
(OF) [71, [8], which - generally speaking - describe the
skills and knowledge which should be obtained during a
training period in a competence-oriented fashion. Various
outcome definitions exist internationally [9], [10], [11].
The Tuning Project [12] in Europe is an attempt to syn-
chronize the many national OFs currently in existence.
The German “National Competence-Based Catalogue of
Learning Objectives for Medicine” (NKLM) was developed
by the medical faculty association in cooperation with the
Society for Medical Education (GMA) [13] and was initially
published in June of 2015 after a six-year period of devel-
opment [14]. In preparation for developing the NKLM,
the “Consensus Statement of Practical Skills in Under-
graduate Medical Education” was developed by the
committee for practical skills of the GMA in 2011 [15].
This consensus statement “can and should have a form-
ative effect on faculties to adjust their curricula in accord-
ance with guidelines” [15] and strongly influenced the
“Clinical-Practical Skills” chapter of the NKLM. The recom-
mendations of the consensus statement have been im-
plemented and validated within at least one faculty de-
partment [16]. In addition, the statement serves to assist
the simulator network - a merger of the DACH region
Skillslabs - to structure its simulator database [17].
There are, however, notable differences in content and
structure between different OFs [18], [19], which raises
the question of which OF should reasonably be referenced
for teaching proficiency. In addition, developing medical
curricula is generally a lengthy process: the six stages of
the Kern cycle as a widely taught model of curriculum
development [20], for example, require a considerable
period of time between the initial definition of require-
ments, implementation, evaluation, and adaptation.
Furthermore, an average of 6.4 years [21] elapse between
beginning undergraduate medical education and begin-
ning to practice medicine [21]. This contrasts starkly with
rapid developments in medicine and the use of new
technologies which have become ubiquitous. Con-
sequently, there is a risk that the contents of curricula
developed based on current OFs are no longer up-to-date
when the medical professionals educated accordingly
enter the medical profession.

1. Object of the Study

The object of this study is to examine the “Consensus
Statement of Practical Skills in Undergraduate Medical
Education,” and thus an important part of the NKLM, for
medium-term sustainability. The results should, on the
one hand, serve to provide details for the further develop-
ment of the NKLM; and on the other hand, help enhance
the future stability of OF and curricula by means of over-
arching trends in healthcare which must yet be identified.
The applied explorative Delphi method, as well as its

results, can also serve to further develop local and nation-
al curricula.

2. The explorative Delphi method

Originally developed in the 1950s as a technique for ex-
ploring technical developments in a military context [22],
this method had been continually developed in the inter-
vening decades [23] and is now considered an estab-
lished method for analyzing uncertain developments and
identifying strategic treatment options [22], [24], [25]. In
principle, the Delphi method serves to collect group
opinions and to focus group communications [24], as
well as to qualitatively and quantitatively assess uncertain
facts [24]. Although widely varied definitions of the Delphi
method exist [24], certain common basic principles can
be identified: anonymity of experts, multiple repetitions
of the survey, statistical summary of group opinion, and
controlled feedback [22]. The use of the Delphi method
has been tested in various contexts, though here it is
predominantly of interest to sufficiently documented ap-
plications in medical education research, such as for
developing guidelines [26], [27], [28], [29].

Methods

The project was structured into preparatory and working
phases. During preparations, literary research followed
by partially structured stakeholder interviews was used
to develop theses about developments in healthcare.
These theses were then assessed by means of an expert
survey. In addition, the same expert cohort assessed the
288 learning goals of the “Consensus Statement of
Practical Skills in Undergraduate Medical Education”
within the framework of a 2-level, explorative Delphi sur-
vey. The course of the study is depicted in Figure 1.

1. Preparatory Phase: Theses on healthcare
development

Guidelines for partially structured interview with various
healthcare practitioners were developed by means of
selective literature research. The topics discussed in the
interview included the following:

¢ The future development of healthcare

¢ Potential changes to care and to the disease spectrum

* Changes in medical technology and telemedicine

¢ Interdisciplinarity and cooperation with other occupa-
tional groups

¢ Future changes to undergraduate medical education

* Medical occupations in Germany and abroad

* Medical skills needed in the future

During the preparatory phase, 9 interviews were conduc-
ted with experts in the fields of public health, medical
technology and pedagogy, clinical and outpatient, practic-
al skills, and students of human medicine (cf. Table 1for
details). Interview partners were chosen by means of a
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Literature research

Generating and delineating possible topics

J

9 partially structured
interviews

Preparatory phase \l/

11 theses about the future

Delphi round 1

738 participants, 594 complete data sets

Learning goals of the
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future relevance of
remaining 103 leaning goals:
62 relevant
41 irrelevant

Figure 1: Study design and results overview.

“purposive sampling strategy” [30] with the goal of obtain-
ing as broad a spectrum of perspectives on these topics
as possible. All interviewed experts were prepared for the
interview. Interviews lasted an average of 22 minutes.
The interviewees’ answers were then grouped by topic
using a qualitative text analysis and summarized as
theses by means of inductive categorization per Mayring
[31] by an interdisciplinary research group comprised of
two students of futures studies, including one nurse and
one student of human medicine with paramedic training,
one practicing physician, and one computer scientist. The
goal of the Mayring analysis is to systematically process
the written communications at hand, and to identify
similarities and differences [32]. The principles of categor-
ization were a) category selectivity, and b) a high level of
abstraction of the same.

2. Working Phase: Expert interviews on future
theses generated, and on consensus statement
learning goals

After generating theses, their probability of occurrence
was assessed within the framework of an expert interview.
The individual learning goals of the “Practical Skills in
Undergraduate Medical Education” consensus statement

were then assessed by the same experts within the
framework of a two-level Delphi study. Physicians in all
German medical university hospitals whose email ad-
dresses were available on the internet, as well as estab-
lished physicians, were contacted via email to request
their participation in the study. In addition to these 8,000
physicians contacted, others were approached at confer-
ences (e.g., the Skills-Lab Symposium 2012) to request
their participation in the study.

Each participant then assessed the probability of occur-
rence of these theses on the future of medical care
(generated during the preparatory phase) using a 4-level
Likert scale (1 - very likely to 4 - very unlikely). Afterward,
each participant was then assigned randomly to a group
of ten in order to assess the future relevance of the con-
sensus statement learning goals. This statement defines
288 learning goals assigned to one of 16 organ systems.
There is a statement for three different training stages
(“clinical traineeship, practical year, advanced training”)
based on a three-tiered scale for each learning goal, to
what extent this should be mastered (“seen demon-
strated, performed under supervision, performed re-
peatedly”), and the survey further distinguishes between
core and elective goals [15]. Each group was asked to
assess a portion of the consensus statement learning
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goals (ca. 30/group) vis-a-vis their relevance for general
medical training up to completing undergraduate medical
education in the year 2025 using a 4-level Likert scale
(1 - highly relevant to 4 - not at all relevant). The learning
goal assessments were depicted based on the degree of
mastery required by the advanced training stage, as
stipulated in the consensus statement.

After round 1 assessments and individual review of the
results by the research group, the round 2 learning goals
to be assessed were determined by consensus. Selection
criteria included a wide distribution of assessment and
the estimated significance of each learning goal as as-
sessed in round 1. The learning goals were then re-eval-
uated by physicians participating in round 2, who were
provided with the result of round 1 evaluations. Re-
gistered participants were assigned randomly to two
groups for this purpose. Each group re-evaluated circa
50 learning goals.

3. Data evaluation

The online interview was conducted using LimeSurvey
(http://www.limesurvey.org). Data evaluation was conduc-
ted with Microsoft Excel (Microsoft Corporation, Redmond,
WA, USA) and IBM SPSS Statistics 21.0 (SPSS Inc.,
Chicago, IL, USA).

Results
1. Participants

738 experts registered online for round 1 of the study,
and 594 complete data sets (19.5% dropout rate) were
usable. 314 experts were registered for round 2, and 188
complete data sets (40.1% dropout rate) were usable.
Since the learning goals were assessed within the context
of the organ system assigned to them, we only took
complete data sets into consideration.

Participants were only asked to assess theses about the
future during round 1. Partially-completed questionnaires
were taken into consideration here, as the theses about
the future can logically be interpreted on an individual
basis. For this purpose, 651 expert opinions (11.8% dro-
pout rate) were available.

Table 1: Overview of interview partners

Interview

participant

University Urban area Rural area /

University Professional

University University

Rural area University

Work environment

Scandinavia

association

Emigrated
specialist

Nursing Public Health/
Health science

education

Medical
technology

Resident physician/

Public Health/  Physician, Student of

General
medicine

Profession

employed in a
teaching organization

human
medicine

Master of

Health
Science

Medical
Education

Sex

18:04 28:31 19:59 16:45

17:20

28:11 24:34 24:14

18:44

Interview duration

in min
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A large portion of experts in round 1 had more than one
year of work experience (96.0%), and 137 experts had
been practicing for more than 15 years. The overwhelming
majority of physicians worked on an inpatient basis in
maximum-care hospitals (87.9%). Study participants
represented a total of 26 disciplines. The number of ex-
perts in round 2 was smaller, though the characteristics
of their working environments were similar. In comparison
to German Medical Association (BAK) statistics from
2014, the proportion of inpatient physicians is large
(88.6% in round 1 and 79.3% in round 2, compared to
51.0% by BAK figures), and the exact distribution of spe-
cialties also differed somewhat. Overall, 57.8% (round 1)
and 53.7% (round 2) of experts work in disciplines such
as surgery, internal medicine, or anesthesia, in addition
to general medicine. This is consistent with BAK data,
which  lists this figure at 488% [http://
www.bundesaerztekammer.de/fileadmin/user_upload/
downloads/pdf-Ordner/Statistik2014/Stat14AbbTab.pdf].
An exact analysis of the participant cohort in comparison
to BAK figures from 2014 is depicted in Table 2.

2. Theses on the future of healthcare

A total of 11 theses on the future of health care were
derived from the partially structured interviews (cf. Table
3).

The theses on the future of healthcare trends generated
in the preparatory phase are listed below. It was assumed
that these theses were listed in accordance with expert
assessment (cf. Table 3 and Figure 2):

Aspects of managing dementia are becoming significantly
more important in physician communication. Increasingly
balanced patient-physician relationships are emphasizing
non-authoritarian forms of discussion and reasoning.
Increasing mechanization also poses a barrier to entry in
the medical field: the relevance of purely manual skills
is decreasing, yet IT technologies still cannot determine
medical history or diagnoses, requiring the skills of doc-
tors. Diagnostics and patient monitoring will lead to less
physical contact, and patients prefer internet and smart-
phones for this purpose.

The physician remains the personal point of contact in
established practice concepts. Duties once performed
purely by physicians are, however, increasingly being
delegated or substituted. Mobile treatment concepts of
primary care are not catching on.

Business economic considerations are slowly moving into
focus: while business economic and organizational as-
pects are included in training, patients’ financial concerns
also play a role in the type of care and treatment.

3. Assessment of learning goals

288 learning goals were assessed by experts in the 2
rounds of the study. The average of all expert assess-
ments was used to determine whether a learning goals
was deemed relevant or irrelevant. In round 1 of the
Delphi study, 240 learning goals were assessed as relev-

ant or highly relevant (average<2.5) and 57 were as-
sessed as somewhat relevant or irrelevant (average>2.5),
while 1 learning goal was assessed as neither (aver-
age=2.5).

After reviewing the results of round 1, 103 learning goals
were selected for assessment in round 2 based on the
distribution of round 1 results; of these, 71 were assessed
as relevant, 31 were assessed as irrelevant, and 1 was
assessed as neutral in round 1. In round 2, experts as-
sessed 62 learning goals as relevant and 41 as irrelevant.
In comparing the two rounds, 13 learning goals (12.6%)
were rated less relevant and 4 (3.9%) were rated as more
relevant in round 2. A total of 231 learning goals were
considered relevant and 57 learning goals were con-
sidered irrelevant. Figure 1 depicts an overview of these
results.

A more extensive review based on organ systems revealed
that a large portion of learning goals for the sensory organ
system (65.0%) were assessed as irrelevant for the future.
Likewise, the future relevance of numerous learning goals
associated with the skin, urogenital, and Gl tract organs
(=30.0% each) was called into question.

31 of the 55 (56.4%) elective learning goals were as-
sessed as irrelevant for the future - on the other hand,
more than half (54.4%) of non-relevant learning goals are
elective. Only 8% of the learning goals and skills which
should be mastered upon completing advanced training
were assessed as irrelevant for the future, yet 42% of
skills were assessed at the lowest level of skill (“seen
demonstrated”). The exact results are depicted in Table
4.

The online appendix of this study shows an overview of
all consensus statement learning goals and their assess-
ments in the two rounds of the Delphi study.

Discussion

This paper attempts, on the one hand, to anticipate future
global requirements for medical school graduates; and
on the other, to concretely examine the future relevance
of practical medical skills as an example of a limited
scope of competency in undergraduate medical studies.
For the latter, the learning goals of the consensus state-
ment of practical skills in undergraduate medical studies
was assessed by means of an explorative Delphi study
as preliminary work to the NKLM “clinical-practical skills”
chapter.

The panel of experts in the Delphi study possesses many
years of work experience and represents nearly all med-
ical specialties. The majority of experts work in maximum-
care hospitals, including university hospitals in which
undergraduate training is primarily conducted in Germany.
Though the experts’ more intensive knowledge has influ-
enced the contents and requirements of the study, out-
patient physicians (who are needed primarily for contrib-
uting opinions on these theses about the future of med-
ical care) are underrepresented. We can only speculate
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Table 2: Work experience, environment, and specialties for participants in rounds 1 and 2.

Delphi round 1 Delphi round 2 Practicing physicians
in GER in 2014
n % n % n %

total 594 100.0 188 100.0 365 247 100.0
Time elapsed since receiving license to practice medicine:
<1year 19 32 4 21
1-5 years 186 313 55 29.3
6-10 years 147 24.7 41 21.8
11-15 years 100 16.8 34 18.1
> 15 years 137 231 46 245
No response 5 0.8 8 43*
Primary working environment
Inpatient/maximum care 522 87.9 146 77.7
Inpatient/standard and primary care 4 0.7 3 16* 186 329 51.0
Outpatient/urban 15 25 7 3.7 .
Outpatient/rural 10 1.7 7 3.7 147948 405
Medical education research 26 4.4 11 5.9
Other & no response 17 29 14 7.4* 30 870 8.5
Primary specialty N=255 020¢
Anesthesia and intensive medicine 139 234 45 23.9 22 071 8.7*
Internal medicine 118 19.9 32 17.0 60 697 23.8
Surgery 86 14.5 24 12.8 41 544 16.3
Pediatrics, gynecology, obstetrics 78 131 28 14.9 33408 131
ENT & ophthalmology 55 9.3 10 5.3 13 239 5.2
Neurological disciplines 44 7.4 8 4.3 21208 8.3
Radiological disciplines 24 4.0 6 3.2 10 099 4.0
General medicine 17 29 14 74* 43 206 16.9 *
Other & no response 33 5.5 21 11.2* 9 548 3.7

Notes: Percents based on total amount. Percents marked with * in round 2 or BAK 2014 deviate by a minimum of
50% from those in round 1. @ Physicians in advanced training are not listed in BAK reviews with their desired

training, and are thus not included here.

Surgery also includes urology, maxillofacial surgery; radiological disciplines also include radiology, radiation
therapy, and nuclear medicine; neurological disciplines also include neurology, neurological medicine,
neurosurgery, and psychiatry; pediatrics, gynecology, and obstetrics also include child and adolescent psychiatry;
internal medicine also includes psychosomatic medicine, dermatology, physical medicine, and rehabilitation.

on the reasons for which so few outpatient physicians
participated in the study.

At the beginning of this paper, 11 theses for relevant
topics for future medical education were identified. We
deliberately chose not to provide an OF as a basis for the
interviews, as national OFs differ substantially in structure
[18] as well as content [19].

An American group has already published a similar ap-
proach [33] which did not, however, take any further
validation steps for its theses in comparison to our study.
Below, we will discuss a few theses of this study in the
context of their assessment by participating experts and
derive implications for medical education:

The current demographic shift has caused an increase
in diseases associated with advanced age, such as mild
cognitive impairment and dementia [34], [35]. The
learning goals catalog lists two learning goals which could
be attributed to dementia illnesses. Determining the
medical history of elderly patients and performing simple
test procedures such as geriatric assessments or falling
risk tests were both assessed as relevant for the future.
However, emphasizing geriatric test procedures was listed
in the catalog as an elective goal, though it should be a
core learning goals according to the experts in this study.

The state of medical care, especially in rural areas with
their own specific requirements [36], is in need of improve-
ment [37]. Experience obtained in these places during
voluntary training during undergraduate medical studies
seemed to have a positive effect on students’ learning
and career choices [38] and could improve primary care.
The mandatory primary care physician clinical traineeship
[39] was recently introduced, and a GMA position paper
emphasizes the significance of primary care during under-
graduate medical studies [40].

In addition to these structural changes, working on an
(interprofessional) team and using telemedicine or E-
health applications will become more important in the
future: delegating work to non-medical personnel in-
creases the effectiveness of primary care [41], [42]. At
the same time, learning goals which do not apply solely
to physicians, such as applying plaster casts or demon-
strating functional taping, have also been assessed as
relevant for the future. Beginning to promote interprofes-
sional cooperation during undergraduate medical studies,
such as combined courses with trainees or students of
other medical care professions, could be one method of
implementing the interpersonal aspect of care more in-
tensively during medical education.
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Expert responses (round 1) to the 11 stakeholder theses

Table 3
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Figure 2: Graphical depiction of the experts’ assessment of the 11 theses on the future of healthcare. See tab. 3 for allocation
of these theses.

Table 4: Results of Delphi Rounds 1 + 2

total Relevant Irrelevant
n n n %

total 288 231 57 19.8
Organ Systems
Sensory organs 40 14 26 65.0
Urogenital 23 15 8 34.8
Gl tract 12 8 4 33.3
Skin 13 9 4 30.8
Respiratory 10 8 2 20.0
Nervous system 10 8 2 20.0
Musculoskeletal 11 9 2 18.2
Growth/aging 21 18 3 14.3
Blood/immune 10 9 1 10.0
Cardiovascular 22 20 2 9.1
Border area, emergency 36 34 2 5.6
Spanning multiple organ systems 36 35 1 2.8
Border area, soft skills 24 24 0 0.0
Border area, communication 14 14 0 0.0
Psyche 4 4 0 0.0
Endocrine system 2 2 0 0.0
Elective/core learning goals
Elective learning goals 55 24 31 56.4
Core learning goals 232 206 26 1.2
Core/elective learning goals 1 1 0 0.0
Extent of mastery by completion of advanced training, per the consensus statement
Seen demonstrated 62 36 26 41.9
Performed a few times 61 44 17 279
Performed routinely 165 151 14 8.5

Notes: Table organized by organ system, elective/core learning goals, and extent of mastery, as
determined in consensus statement. Percent values calculated line by line.

In addition, electronic support system (health information
technology) resources that are currently available could
be used more effectively [42], [43]. Some positive effects
of this technology, such as increased activity for COPD
patients [44] or improved control of chronic asthma
symptoms [45], have already been demonstrated. Integ-
rating this growing field into training and education seems
crucial, and could take place by means of telemedicine
modules [46]. A dedicated learning goals catalog for e-
health and telemedicine has already been published and
can be consulted for future developments [47].

In consideration of this knowledge and the high relevance
of soft skills and communication ability in this Delphi
study, telephone- or internet-based physician-patient in-

teraction could also grow more significant [48]. In order
to do this field justice, training for communication skills
(e.g., via telephone) should be intensified [49], as has
been implemented in individual cases [50], [51]. Older
patients in Germany see telemedicine methods more
critically, however, and miss personal contact with and
direct feedback from their physician [52].

Prioritization of core and elective learning goals in the OF
original publication [15] (which were, in part, determined
by means of the Delphi methodology and our results)
mutually validate each other. More than 90% of the con-
sensus statement learning goals assessed as needing to
be mastered and nearly all border area learning goals
were assessed by our participants as especially relevant
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for the future of the medical profession. On the other
hand, more than 50% of skills listed in the consensus
statement as elective were also assessed as less relevant
by our study.

The experts assessed practical learning goals overwhelm-
ingly as relevant for the future, primarily in the large cat-
egories of communication skills, soft skills, interinstitu-
tional skills, cardiovascular, and emergency, but also in
narrower disciplines such as mental health and the endo-
crine system. The portion of learning goals not relevant
for the future is largest for the sensory organs and for the
urogenital and Gl tract systems. This could be related to
the choice of experts, but could also be due to the fact
that the learning goals were phrased in a very specific
manner, and thus there are a great many of them. In
other catalog categories, more learning goals tended to
be summarized as one, which made it difficult for experts
to provide a differentiated assessment. In addition, it
cannot be determined whether rejection of a learning
goal was due to a general lack of future relevance, or
because experts considered the learning goal relevant
for the future, but believed that the learning goal should
be a part of specialty training rather than general medical
training.

In a further step, the detailed results of this study (cf.
online appendix) could be used, just like other validation
studies [16], to re-assess the individual learning goals of
the consensus statement and the NKLM, which would
contribute to a review of the consensus statement and
the NKLM.

Preparing future physicians to practice medicine should
be done, in parallel, on as many levels as possible. Nu-
merous OFs, unlike this study, currently name the “self-
directed learning” method resulting from “self-assess-
ment” [53] as a significant method of improving the res-
ults of undergraduate medical studies [54]. At the same
time, there are significant doubts as to the accuracy of
self-assessments [53], [55], [56]. Thus, “lifelong learning”
based on self-assessment cannot be the only methods
of anticipating and addressing future developments.
This should be done at the level of the OF. In addition to
instructions on effective, self-directed, and lifelong
learning, optimizing current OFs could make significant
contributions. Anticipating future developments in con-
junction with current research results could, on the one
hand, provide important incentives for new content, and
on the other hand, explorative Delphi studies could exam-
ine current learning goals and OFs with respect to their
sustainability and possibly identify deficiencies. In con-
crete terms, the results of the Delphi study could serve
to justify specific revisions to and implementation of the
NKLM in different departments. Broad trend-setting de-
cisions on possible future trends in undergraduate med-
ical education can be derived from the assessment of
these theses on the future.

1. Limitations

Cognitive bias must be accepted as a significant limitation
of any expert survey. This is of particular importance for
the application of the explorative Delphi method for as-
sessing issues that are uncertain, per se, as they take
place in the future, since the line between rational assess-
ment and the experts’ personal desires or fears could be
blurred [57]. The structure of the survey could also have
influenced expert opinions. After first assessing the like-
lihood of implementing theses in the future, experts were
then asked to assess the future relevance of learning
goals. This could have led to a bias. Though experts were
asked to base their assessments on general education
leading up to the medical exam, it cannot be determined
whether this was actually done, and to what extent ex-
perts assessed general education as opposed to specialty
training.

The study population of this paper is comprised primarily
of inpatient physicians at maximume-care facilities. Con-
sequently, a bias against outpatient treatment methods
cannot be ruled out. In addition, colleagues practicing
general medicine were underrepresented (just 2.9% of
experts), while anesthesiology and intensive care - two
highly specialized subjects - were overrepresented, which
could explain the strong emphasis on technologijcal trends
in the theses generated. One possible explanation for the
large number of anesthesiology practitioners represented
in the study could be their disproportionate involvement
in conveying practical skills. A follow-up survey with
primarily outpatient physician seems reasonable.

Conclusions

The explorative Delphi method provides an adequate
opportunity to allow a current outcome framework to be
assessed by experts on the basis of its future relevance.
In addition, future trends can be anticipated by means
of generating and assessing theses. It is important to
continually review and adapt current OF and curricula to
future developments in order to provide optimal prepara-
tion for medical studies graduates for their future daily
professional lives.
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A simulated night shift in the emergency
room increases students’ self-efficacy
independent of role taking over during
simulation

Fabian Stroben'?, Therese Schréder'”, Katja A. Dannenberg'?, Anke Thomas?, Aristomenis Exadaktylos
and Wolf E. Hautz*

Abstract

Background: Junior doctors do not feel well prepared when they start into postgraduate training. High self-efficacy
however is linked to better clinical performance and may thus improve patient care. What factors affect self-efficacy
is currently unknown. We conducted a simulated night shift in an emergency room (ER) with final-year medical
students to identify factors contributing to their self-efficacy and thus inform simulation training in the ER.

Methods: We simulated a night in the ER using best educational practice including multi-source feedback, simulated
patients and vicarious learning with 30 participants. Students underwent 7 prototypic cases in groups of 5 in different
roles (leader, member and observer). Feeling of preparedness was measured at baseline and 5 days after the event.

After every case students recorded their confidence dependent of their role during simulation and evaluated the case.

Results: Thirty students participated, 18 (60 %) completed all surveys. At baseline students feel unconfident (Mean —0.34).
Feeling of preparedness increases significantly at follow up (Mean 0.66, p = 0.001, d = 1.86). Confidence after simulation is
independent of the role during simulation (F(2,52) =0.123, p = 0.884). Observers in a simulation can estimate leader's
confidence independent of their own (r=0.188, p = 0.32) while team members cannot (r=0.61, p <0.001).

Conclusions: Simulation improves self-efficacy. The improvement of self-efficacy is independent of the role taken during
simulation. As a consequence, groups can include observers as participants without impairing their increase in
self-efficacy, providing a convenient way for educators to increase simulation efficiency. Different roles can
furthermore be included into multi-source peer-feedback.

Keywords: Medical education, Undergraduate education, Simulation-based education, Emergency medicine,
High-fidelity simulation, Self-assessment, Self-efficacy

Background

Junior doctors do not feel well prepared when they start
into postgraduate training [1-3] independent of their
objective performance [4]. Next to the accuracy of a
diagnosis, adequate confidence in this diagnosis however
is a necessity for safe and effective patient care. Too little
confidence in an accurate diagnosis may harm patients
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through the delay of necessary treatment and unnecessary
and potentially harmful additional investigations.

While the relationship between confidence and tendency
to act applies to all of medicine, it is especially relevant to
emergency medicine, where delayed action may have severe
consequences.

Situational confidence (or self-efficacy) is a key factor to
determine what actions one may take [5]. As an individ-
ual’s reliance on personal abilities to succeed in a given
challenge, self-efficacy increases the likelihood of that in-
dividual’s actions actually occurring [6, 7]. By contrast, low

© 2016 The Author(s). Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
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self-efficacy and resulting distress is argued to contribute
to mental health problems [8, 9].

Several factors have been identified to influence self-
reported feelings of preparedness. The percentage of
graduates not feeling well prepared for clinical work
differs strongly between countries [3, 10, 11] implying a
great impact of educational systems and practices. Factors
known to contribute to higher feelings of preparedness
include frequent and immediate feedback [12], theoretical
education counterbalanced with practice training, good
skills education and training in diagnostic decision-
making [10].

Simulation is a teaching format that may (and should)
contain all four of those elements [13, 14] and thus should
affect individual feelings of preparedness besides the well-
known effects on objective performance [15]. Another
teaching format known to increase self-efficacy includes
observational or vicarious learning which is as effective as
hands-on training in the acquisition of practical skills [16].

The aim of our study was to develop a best practice
simulation session and evaluate the effect of simulation
on the development of students’ feelings of preparedness.
We further aimed to identify factors within the simulation
that affect confidence and feelings of preparedness in
order to design a well-balanced simulation, budgeting
both costs and educational effectiveness. To identify such
factors we focused on the role students take over during
the simulation and differences between self-reported con-
fidence and confidence judged by peers.

Methods

Study design

A six-hour simulation session took place in 2013 at
Charité — Universitidtsmedizin Berlin as a night shift in a
simulated emergency room (ER). The ER consisted of sev-
eral rooms and an ambulance vehicle. Each room hosted a
different simulated case of a total of seven. We invited stu-
dents in their final year of medical school to participate.

Participants were randomized into teams of five. Each
team rotated through each of the scenarios, thus seeing
seven different patients, each presenting a typical ER case.
Each group was staffed with a peer tutor who counseled
on teamwork in between scenarios, helped with logistics
and ensured participants filled in evaluations. Each room
was staffed with a case tutor who ran the simulation
scenario. Before starting each scenario, the group decided
on a team leader, team members and observers. Feedback
was given after each scenario. Figure 1 illustrates the
study design.

At the beginning of the night, participants completed a
questionnaire on possible confounder and self-reported
feeling of preparedness in different medical specialties
together with an informed consent form. Directly after
each scenario, all active members recorded their confidence

35

Page 2 of 7

individually before feedback was given. Furthermore team
members and observers estimated the team leader's confi-
dence. After feedback, participants evaluated the quality of
the given feedback and of the simulation overall. At the end
of the night, participants filled in a final evaluation focusing
on overall quality of the simulations. Participants were
further asked to complete a second questionnaire of self-
reported feelings of preparedness five days after the event
in an online survey similar to the first questionnaire.

All evaluations (forms available upon request) were
conducted using Likert scales for each item ranging from
“totally agree” to “totally disagree”. We coded the responses
on a numerical scale ranging from +3 to —3 with 0 equating
“neutral”. All but the last evaluation forms were filled in on
paper during the simulation, the final questionnaire “feeling
of preparedness 2” was conducted online using lime survey

software.

Participants

Medical students who had completed their fifth year of
medical school (around 600 total) were invited to take
part in the night shift. In Germany, five years of medical
studies are conducted at university, the sixth and final
year is spent in internships at different hospitals. Par-
ticipants were chosen on a first come-first served basis
through an online registration. 30 participants were
randomized into six teams stratified by gender using a
computer-generated randomization list. Participants
were greeted in a general assembly and informed about
the course of events of the night. After completing the
written informed consent including participant informa-
tion, information about opportunities to withdraw and
possible consequences of withdrawl (none), they split into
teams. The study was approved by the institutional office
for data protection at Charité Berlin and deemed exempt
from ethical review under local legislation, because it does
not involve patients.

Cases

Cases were drafted following national and international
guidelines and chosen based on learning objectives from
a German national consensus statement [17, 18]. Each
case represented a common ER patient. There were more
diagnostic investigations available than necessary per case
in order to ensure an uninterrupted simulation. A check-
list was developed for each scenario to guide feedback by
peer observers and case tutors.

All cases started with a presentation by the case tutor
who enacted ER staff reporting a patient to the on-call
physicians. Simulated Patients (SP) or simulators were
placed as required by the scenario. Guideline-oriented
therapy including airway-management was possible in all
cases. Lv. medication and/or oxygen could be administered
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Fig. 1 Study design. Measurements in italic, roles in bold

if required. An overview of the developed cases is provided
in Table 1.

Implementation

SPs were trained for five case scenarios (pulmonology,
cardiology, neurology, urology and surgery 2, see Table 1).
To guarantee an appropriate level of fidelity both hybrid
simulations and mechanical simulators were used [14, 19].
To represent a real time course of events, all laboratory
orders and radiology inquiries had to be requested by
phone and/or in written form. The operational headquar-
ters delayed their answer depending on the requested
examination. Participants finished a scenario by arranging
for the patient to be transferred to a ward or to be dis-
charged. Each scenario lasted approximately 30-45 min
including feedback. Additional technical details of the
simulation, a detailed description of every case and used

guidelines are provided as supporting information (see
Additional files 1 and 2).

Roles of participants
For each scenario students took one of three roles:

o the team leader was responsible for the entire
process — coordinating the team, choosing the right
diagnosis and treating the patient accordingly.

o the team member was an active part of the group and
supported the team leader throughout the process of
finding the right diagnosis and treating the patient.

o the team observer observed the team using a
checklist and provided feedback afterwards.

Roles within the group changed with each scenario so
that at the end of the night each student had at least
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Discipline Diagnosis (guidelines as sources) Mode of simulation Anticipated course of management

Pulmology Exacerbated COPD SP with examination possible Chest X-Ray, blood-gas analysis,
continous monitoring

Neurology Ischemic media-stroke SP with examination possible CCT, continous monitoring

Cardiology STEMI & non-sustained ventricular tachykardia SP with examination possible 12-channel ECG, enzymes,

Anaesthesia Ventricular fibrillation following STEMI

Surgery 1 Hemodynamic instable ruptured spleen
Urology Urinary tract infection & pregnancy
Surgery 2 Head laceration

continous monitoring
simulator-based approach continous monitoring, ACLS

ATLS with FAST,
continous monitoring

simulator-based approach
with advanced monitoring

urin test, ultrasound and
gynaecological referal

SP with examination and
sonography possible

SP with examination and
preparation of wound possible

Stitching of the wound

once taken on each role. Each group could freely de-
velop their teamwork throughout the night shift. A peer
tutor supervised and counseled the group.

Multi-source feedback
We used multi-sourced feedback [20] given by observers
with specific assignments:

e the SP focused on communication using the
Calgary-Cambridge Observation Guide (CCOG) to
guide his or her feedback [21, 22].

o the team observer gave checklist-based feedback in
order to provide the team with external observations
but also to increase active monitoring of the simulation
for his or her personal learning effect.

o the case tutor focused on the decision-making process
with regards to medical content using case-specific
checKklists.

o the peer tutor focused on general teamwork and the
development of team dynamics and gave feedback in a
distinct setting to separate it from the case scenarios.

All tutors are trained in giving feedback and have
extensive experience in peer teaching. Participants had
experience giving and receiving feedback through cur-
ricular events. All SPs are trained regularly.

Statistical analysis

Collected data were analyzed with IBM SPSS Statistics
21.0 (SPSS Inc, Chicago, IL, USA). All data were first
analyzed descriptively (mean, standard deviation). Con-
founder for feeling of preparedness were analyzed with
Mann-Whitney-U-Tests, for differences between feeling
of preparedness 1 and feeling of preparedness 2 we used
a related sample Wilcoxon signed-rank test. For analysis
of role and confidence we conducted a repeated mea-
sures analysis of variance (ANOVA), results of which we
report as F- and p-values. Correlations between roles

were analyzed with Pearson-correlations. Significance
was defined as p<0.05, Cohen’s d was calculated as
effect size. We further used G*Power, version 3.1.9.2
[23] to calculate the power achieved. We determined a
gain of 0.51 on the Likert scale used from before to after
the simulation as the smallest meaningful difference,
because such a change would imply that participants
chose one point better on the scale slightly more often
than expected by chance. The primary dataset is pro-
vided as supporting information (see Additional file 3).

Results

A total of 30 students (20 female) participated in the simu-
lation. Three participants had previous medical experience
as a paramedic (2) or nurse (1). All 30 available places were
booked up after 30 min in the online registration.

Feeling of preparedness

Participants feel rather ill prepared to care for pa-
tients before the simulation regardless of specialty
(Mean -0.34) with no significant differences between
gender (p =0.075) or age (p =0.9).

Right after each case students feel confident in their
actions and with how they handled the case (Mean 0.95).
All participants completed all surveys during the event
(100 % response rate), 18 of the 30 participants (60 %)
completed the online survey five days after the simulation
and showed a significant increase in their general feeling
of preparedness compared to before the simulation (p =
0.001). Participants now report to generally feel prepared
(Mean 0.66); the effect is large (d = 1.86).

We analyzed these overall effects for every implemented
discipline during simulation and found significant in-
creases in the feeling of preparedness in anesthesiology,
urology and taking history (see Table 2). The power of this
study to detect a change in feeling of preparedness of 0.51
or greater was 99.79 %.
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Table 2 Feeling of preparedness and change from before to five days after simulation

Discipline Feeling of prepardness Baseline (Mean & SD) Feeling of prepardness Follow Up (Mean & SD) p-value
Overall —0.34 (0.49) 0.66 (0.59) 0.001%*
Taking History 1.27 (1.02) 1.72 (0.9) 0.035%
Anaesthesiology 0.14 (1.06) 1.17 (0.62) <0.0071***
Urology -0.77 (1.25) 0.28 (1.53) 0.013*
Cardiology -0.1 (1.06) 0.28 (1.13) 0.145
Pulmonology -04 (0.97) 0.11(1.13) 0.07
Surgery 0.13 (1.33) 0.83 (1.3) 0.101
Neurology -047 (1.07) 0.22 (1.11) 0.1

Likert scales from +3 (totally agree) to —3 (totally disagree) we used for each item. *p < 0,05, **p = 0,001, ***p < 0,001

Role and confidence

In a repeated measures ANOVA with case as the within
subject and role as the between subject factor, the self-
reported confidence of participants is independent of
their role during the simulation (F(2,52)=0.123 p=
0.884). Both, team members and observers, are equally
capable of judging the team leader’s confidence inde-
pendent of their own role (F(2,52)=2.055 p=0.138).
How an active team member judges the team leader’s
confidence is in part predicted by his or her own confi-
dence (r=0.61; p < 0.001) while the confidence of the team
leader judged by the passive observers does not correlate to
the observer's personal confidence (r = 0.188; p = 0.32).

General evaluation
The simulation was evaluated very positively. Students
were especially satisfied with how their peer tutors cared
for them (Mean 2.93), how the SPs portrayed the patients,
the difficulty of the scenarios and their opportunity to apply
knowledge learned in medical school (all Mean > 2.7). The
quality of the simulation was judged as very good (Mean
2.58). The ratings of each scenario right after the case
correspond to the overall evaluation of the night shift.
Students reported to take most out of the feedback
given by the case tutors (Mean 2.5) and slightly less out
of the feedback by SPs and observing team members
(both Mean 2.0).

Discussion
In line with previous findings [11, 24], especially in acute
care [2], this study identifies a low feeling of prepared-
ness among medical school graduates with results com-
parable to previous German [10] and British [3] studies.
Our results provide evidence that even a relatively short
simulation lasting just one night is effective in increasing
students self-efficacy significantly as we observed an
overall effect size of d=1.86. Cohen himself suggested
to classify effects as small when Cohen's d > 0.2, as medium
when d > 0.5 and as large when d > 0.8 [25].

Intentionally including phases with observational tasks
instead of active participation into the simulation may
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very well explain the simulations large increase simula-
tion efficiency. Stegmann et al. previously demonstrated
that hands-on-learning is as efficient as vicarious learn-
ing in the acquisition of complex manual skills [16] and
Bloch and Bloch successfully used this method in ER-
training sessions [26]. Active observation however is a
requirement for vicarious learning [27] and giving feed-
back further enhances it [28]. Our results show that the
effect of vicarious learning extends beyond knowledge
and skills acquisition and affects situational confidence
and ultimately the feeling of preparedness which we found
to be unrelated to a learner’s role during simulation. This
provides a convenient opportunity for educators to in-
crease group size in simulation with distributed, changing
roles among participants and can influence the ratio of
staff vs. participants to a more economic one. Further-
more, a recent study has demonstrated a large increase in
diagnostic accuracy if patients are diagnosed by teams in-
stead of individuals [29], further increasing the necessity
to train medical staff in collaboration and to improve
familiarity between ER-teammates, which was found to be
surprisingly low in a recent observational study [30].

Training in the night may also be beneficial — night-
time hours are a neglected part of physicians training
and may help to better prepare medical graduates for
clinical settings [31] and reduce subjective stress of resi-
dents working on nighttime [24].

The observation that students significantly gained con-
fidence in history taking may be explained by the facts
that a) history taking was required in all cases presented
during the night shift and students thus had ample
opportunity to practice and b) history taking is directly
observable to fellow students and tutors and participants
may thus have received plenty of feedback regarding
their interviewing skills. We can however only speculate
as to why students feeling of preparedness improved for
some (i.e. anesthesiology and urology) but not other
(i.e. cardiology, pulmonology, surgery and neurology)
disciplines and reasons might be discipline-specific. The
change in urology may well be attributed to the fact that
students hear little to nothing about this discipline during
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their course of studies [17, 18], while the increased feeling
of preparedness in anesthesiology may be due to the high
prevalence of algorithms in this discipline. However, the
factors that determine changes in the feeling of prepared-
ness warrant further study.

Beyond their implication for simulation practice, our
results may also effect future studies of physician confi-
dence. The observation that a team leaders self-reported
confidence is not significantly different from his or her
confidence judged by observers indicates an equivalence
of self-reported and behavioral indicators of situational
confidence. This finding further justifies the use of both
measures in research on situational confidence, elsewhere
termed self monitoring [32]. How the previous experimen-
tal finding, that discrepancies in confidence between team
members is predictive of team failure [30], translates to
real-world medical practice is currently explored in differ-
ent studies [33]. Although we also did not find differences
between team leader’s confidence and their confidence
judged by team members, team members account of the
leader’s confidence correlates to their own and should thus
not be regarded as a valid measure.

Limitations

Because of the high personal effort and costs per partici-
pant, only a small number of students were included into
the night shift simulation and this pilot study. This might
be one reason for non-significant changes in feeling of
preparedness in some disciplines. Achieved power how-
ever was adequate, thus implying that increasing sample
size would likely only lead to the identification of irrele-
vant findings.

Further, one could argue that the feeling of prepared-
ness is not necessarily linked to objective performance
[34], an aspect discussed controversially [35] since self-
efficacy is known to become a self-fulfilling prophecy by
actually raising the chances of success on a given task
[36]. In line with this model of self-efficacy, Bloch [26]
and Schubert [37] both found good performance to be
associated with high levels of self-reported feelings of
preparedness.

Conclusion

Best-practice simulation increases the feeling of pre-
paredness in medical students but remains expensive in
the conceptual process. Assigning participants to different
roles during simulation is a convenient way to increase
group size. These roles have no negative influence on the
increase in self-efficacy and provide an opportunity for
implementing multi-source peer-feedback. The feeling of
preparedness of the active team members and leader also
is apparent to observers and can be used as part of a
debriefing after a simulation.
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