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Referat

Die Ursachen fiir die immer wieder ersichtlichen Méangel in der Qualitat der arztlichen
Leichenschau wurden in den letzten Jahren zunehmend diskutiert und diesbeziglich
verschiedene Verbesserungsvorschlage unterbreitet, unter anderem auch in einem
Positionspapier der Deutschen Gesellschaft fiir Rechtsmedizin. Darin wurde, neben der
Intensivierung der rechtsmedizinischen Ausbildung im Medizinstudium, ein kontinuierliches
und verpflichtendes Fort- und Weiterbildungsangebot gefordert. Die Umsetzung dieser
Empfehlungen erfolgte an der Medizinischen Fakultdat der Martin-Luther-Universitat Halle-
Wittenberg 2015 durch ein Kooperationsprojekt des Instituts fir Rechtsmedizin und dem
Dorothea Erxleben Lernzentrum. Begleitend zu der bisherigen rechtsmedizinischen Ausbildung
wurde ein e-learning Modul und eine SkillsLab Station zum Thema Leichenschau und
Todesbescheinigung entwickelt. Die Uberpriifung der erworbenen rechtsmedizinischen
Fertigkeiten erfolgte anschlieRend in zwei korrespondierenden OSCE (Objective Structured
Clinical Examination) Stationen. Nach der erstmaligen Durchfihrung der zwei
rechtsmedizinischen OSCE Stationen im Jahr 2016 erfolgte die Auswertung der
Prafungsergebnisse. Der GroRteil der Studierenden erreichte bei beiden Prifungsstationen
gute bis sehr gute Prifungsergebnisse. Durch die erweiterte itemspezifische Analyse wurden
Starken und Schwachen der Studierenden aufgezeigt, wodurch eine stetige Verbesserung von
Lehr- und Prifungsmethoden moglich war. Weiterhin konnten Riickschliisse fiir eine
kontinuierliche Optimierung dieses Priifungsformates gezogen werden. Allerdings war auch
festzustellen, dass die Durchfiihrung der OSCE einen hohen personellen und materiellen
Aufwand erfordert. Infolgedessen wurde die Station , Todesbescheinigung” modifiziert und seit
2017 computerbasiert geprift. Die Entwicklung und Anwendung neuer Priifungsformen,
anstelle der herkdmmlichen Methoden, erforderte aber auch die Uberpriifung der
Gleichwertigkeit. Deshalb wurde die Station ,Todesbescheinigung” zundchst sowohl
konventionell, als auch computerbasiert geprift und die Resultate ausgewertet. Es war
ersichtlich, dass die Ergebnisse beider Prifungsformate vergleichbar sind. Zusammenfassend
zeigte sich, dass die OSCE als geeignetes Priifungsformat fiir die Kontrolle rechtsmedizinischer
Kompetenzen eingesetzt werden kann. Der alternative Einsatz computerbasierter Prifungen
erwies sich hinsichtlich der Reduzierung materieller und personeller Kosten, bei gleichzeitiger
Verbesserung der objektiven Beurteilung der Priifungsleistung, als vorteilhaft. Durch die
Weiterentwicklung der eingefiihrten Lehr-, Lern- und Prifungsmethoden und die Integration
neuer Technologien in die Aus- und Fortbildung kénnen rechtsmedizinische Kompetenzen

hinsichtlich der Qualitat der arztlichen Leichenschau verbessert werden.



Abstract

Causes for repeatedly reported deficiencies in the quality of medical inspection of corpses
were increasingly discussed during the last years. Several improvements have been proposed -
amongst others within a position paper of the German Association of Forensic Medicine. Here,
an intensification of forensic education during medical studies was demanded as well as a
continuing and mandatory education curriculum in postgraduate training.

The realization of these requirements at the Medical Faculty of the Martin-Luther-University
Halle-Wittenberg took place within a cooperation project between the local Institute of
Forensic Medicine and the Dorothea-Erxleben-Learning Centre. Additional to the current
education in forensic medicine, an e-learning module and SkillsLab station on inspection of
corpses and death certificates were established. Two corresponding OSCE (Obijective
Structured Clinical Examination) stations were used for evaluation of acquired skills in forensic
medicine.

After implementation of these two forensic OSCE stations in 2016 the examination results
were analyzed. High proportions of students achieved good or very good grades. Advanced
item analyses revealed strengths and weaknesses of students. These results facilitated a
continuous improvement of education and examination methods. However, it was noted that
the process of OSCE demand high human and material efforts. Thus, “death certificate” OSCE
was modified and changed to computer based since 2017.

The development and utilization of new instead of conventional examination methods
demanded an evaluation of equivalence. Hence, the “death certificate” OSCE was conducted
conventionally as well as computer based. Results were compared and found to be
comparable.

OSCE stations proofed to be suitable examination methods for forensic competencies in
corpse inspection. By detailed analysis of examination results, conclusions for continuous
improvements of these examination methods as well as for the corresponding education
programs can be drawn. Computer based examinations were favorable in terms of higher
objectivity and less demands of human and material resources. Further development of the
implemented educational and examination methods and integration of new technologies in

medical studies and postgraduate training improve forensic skills in inspection of corpses.
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Einleitung und Zielstellung

In der Bundesrepublik Deutschland ist das Leichenschauwesen durch landesrechtliche
Bestimmungen in den Gesetzen Uber das Leichen-, Friedhofs- und Bestattungswesen oder in
entsprechenden Verordnungen geregelt. In allen Bundeslandern muss dabei bei jedem
Todesfall eine Leichenschau durch einen Arzt durchgefihrt und darliber eine arztliche
Todesbescheinigung ausgestellt werden [1]. Mit den Bestimmungen zur Leichenschau wird
personlichkeitsrechtlichen, straf- und zivilrechtlichen, sozialen und gesundheitspolitischen
Aspekten Rechnung getragen, wie z.B. der sicheren Todesfeststellung zur Vermeidung von
Scheintodesfallen, der Bekampfung Ubertragbarer Erkrankungen, der Gewinnung von Daten
zur Todesursachenstatistik als Grundlage fiir gesundheitspolitische Entscheidungen, sowie der
Gewadhrleistung von Rechtsinteressen im Hinblick auf die Erkennung fremdverschuldeter
Todesfédlle und die Wahrnehmung mutmaRlicher Interessen des Verstorbenen [1]. Auf
Grundlage dieser weitreichenden Konsequenzen sollten sowohl bei der Leichenschau, als auch
bei der Ausstellung der Todesbescheinigung auf eine vollstandige und korrekte Durchflihrung
gemall der AWMF-Leitlinie (Deutsche Gesellschaft fir Rechtsmedizin - Regeln zur
Durchfiihrung der arztlichen Leichenschau) geachtet werden [1]. Dabei kann die Leichenschau
jeder approbierte Arzt unabhadngig von der Fachrichtung durchfiihren. Die Verpflichtung zur
Leichenschau ist in den Bundeslandern unterschiedlich geregelt. Sie besteht im Allgemeinen
auf Verlangen fiir jeden Arzt. Arzte im Rettungsdiensteinsatz sind von ihrer Verpflichtung zur
Durchfiihrung der vollstandigen Leichenschau befreit. Ihre Pflicht beschrankt sich in der Regel
auf die Feststellung der Personalien, des Todes, der Todeszeit und des Sterbeortes mit
Ausstellung einer so genannten vorlaufigen Todesbescheinigung [1]. Abgesehen von dieser
Ausnahmeregelung ist der Leichenschauarzt auch zur Feststellung der Todesursache und
Todesart verpflichtet. Sofern dabei eine nicht natiirliche oder nicht aufgeklarte Todesart
festgestellt wird, muss im Hinblick auf mégliche strafrechtliche Konsequenzen die Polizei bzw.

Staatsanwaltschaft informiert werden.

In der praktischen Umsetzung der Leichenschau und der Ausstellung der Todesbescheinigung
kommt es allerdings immer wieder zu eklatanten Mangeln, die in zuriickliegenden, aber auch
in mehreren aktuellen Studien berichtet werden. So beschreibt eine Studie aus Mecklenburg -
Vorpommern schwerwiegende Fehler bei der Dokumentation. Neben einer nicht
Ubereinstimmenden Kausalkette bei der Todesursache wird die Problematik der fehlenden

Angaben des Leichenschauarztes erwahnt, wodurch eventuelle Nachfragen erschwert werden

[2].



Ebenso wurden im GroRraum Minchen Todesbescheinigungen von Kliniken und
niedergelassenen Arzten im Zeitraum von 2010 bis 2015 ausgewertet. Bei dieser Analyse
stellten Gleich et al. fest, dass auf Grund fehlerhafter Dokumentation jeder 10. Totenschein
nachtraglich durch den ausstellenden Arzt korrigiert werden musste [3]. Weiterhin wurden
Diskrepanzen zwischen der eingetragenen Todesursache und der Todesart beschrieben [3]. In
einem Vergleich der Datenerhebungen zwischen 2010-2013 und 2014-2015 konnte jedoch
auch eine positive Tendenz der korrekten Klassifikation der Todesart verzeichnet werden [3].
Diese ist hochstwahrscheinlich auf eine Verbesserung der rechtsmedizinischen Lehre

zurlickzufihren [3].

Aufgrund der fortbestehenden erheblichen Defizite erarbeitete die Deutsche Gesellschaft fur
Rechtsmedizin im Oktober 2015 ,Vorschlage zur Verbesserung der Leichenschau und zur
Aufdeckung von nicht natirlichen Todesféllen” [4]. Dabei sollten vor allem - neben einer
verpflichtenden Weiterbildung fiir Arzte - auch eine Intensivierung dieser Thematik im
Medizinstudium und die obligate Integration in das Lehrcurriculum aller medizinischen
Fakultaten erfolgen [4].

Die Umsetzung dieser Empfehlungen wurde an der Medizinischen Fakultat der Martin-Luther-
Universitat Halle-Wittenberg 2015 durch ein Kooperationsprojekt zwischen dem Institut fiir
Rechtsmedizin und dem Dorothea Erxleben Lernzentrum umgesetzt. Neben den
herkdmmlichen Vorlesungen bzw. Seminaren und Praktika wurden ein e-learning Modul und
eine SkillsLab Station zur Thematik der Leichenschau etabliert. Die Absolvierung dieser
unterschiedlichen Lehr- und Lernformen wurde zeitlich aufeinander abgestimmt, um das
erlernte Wissen systematisch zu festigen.

Zunachst wurde das Praktikum der Leichenschau als Kleingruppenunterricht im Krematorium
durchgefiihrt. Die Studierenden fiihrten dabei unter Anleitung selbststandig eine Leichenschau
durch. Auf Grundlage der gewonnenen Erkenntnisse wurde eine Todesbescheinigung
ausgefillt. Von dem anwesenden Rechtsmediziner erhielten sie im Anschluss ein Feedback.
Zeitnah dazu erfolgte im SkillsLab die Konsolidierung dieser erlernten Fertigkeiten. Dafir
wurden zwei exemplarische Fallkonstellationen erarbeitet, die auf realen rechtsmedizinischen
Leichenschauen basierten. Diese enthielten neben einer detaillierten Beschreibung auch Bilder
zur Auffindungssituation bzw. Leichenschaubefunde, sowie weitere wichtige Informationen
(z.B. Angaben zur medizinischen Vorgeschichte). Abhdngig von diesen Konstellationen variierte
die mogliche Todesursache und dementsprechend die Klassifikation der Todesart. Unter
Aufsicht eines studentischen Tutors, der zuvor durch einen Rechtsmediziner geschult wurde,

sollten die Studierenden anhand dieser Fallbeispiele jeweils einen Totenschein ausfillen und
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ihre Vorgehensweise und Entscheidungen erlautern. Die Todeszeitschdtzung erfolgte dabei
unter Verwendung der Henssge-Methode (Nomogramm und Website). Die dafiir benétigten
Angaben erhielten die Studierenden aus den Fallvignetten. Fir die Recherche der bendtigten
ICD Codierungen war das Internet zuganglich. Des Weiteren mussten die Studierenden die
Durchschlage des Totenscheines gemaR den in Sachsen-Anhalt geltenden Regelungen auch
verteilen und verpacken. AbschlieBend erhielten sie ein konstruktives Feedback. Dabei wurden
die Losungsmoglichkeiten erldautert und auf Fragen, sowie Probleme bei der Dokumentation
eingegangen. Die Notwendigkeit die Polizei bei einer nicht natiirlichen bzw. nicht aufgeklarten
Todesart zu informieren, stellte einen weiteren Schwerpunkt in der SkillsLab Station dar.
Deshalb wurde diese Thematik ausfiihrlich besprochen und den Studierenden die rechtlichen

Konsequenzen erldutert.

Zum weiteren Ausbau der bisher erworbenen Kenntnisse und Fertigkeiten wurde den
Studierenden auf einer passwortgeschitzten Lernplattform ein e-learning Modul zur
Verfligung gestellt. Analog der SkillsLab Station hatten sie hierbei die Moglichkeit, weitere
Fallbeispiele durchzuarbeiten und einen virtuellen Totenschein auszufiillen. Die Auswertung
erfolgte anschlieend durch ein programmiertes Feedback, welches vom Computer

automatisch generiert wurde.

Mit der Einfihrung von neuen didaktischen Lehr- und Lernmethoden (z.B. SkillsLab oder e-
learning Modul) in der Medizin wurde auch die Etablierung von korrespondierenden
Prifungsmethoden erforderlich. Wahrend theoretische Aspekte weiterhin durch eine Multiple
Choice Klausur abgefragt werden konnen, ermdglicht die OSCE, neben der Prifung von
Kenntnissen, auch eine direkte Beurteilung von erlernten prozeduralen Fertigkeiten [5,6].
Durch solche Lehr- und Prifungsformate konnen auch langerfristige Lerneffekte erzielt
werden, als es durch herkdmmliche Formate zu erreichen ist [7]. Diese Prifungsmethode
wurde bereits fir viele klinische Facher eingesetzt und sollte auch in der rechtsmedizinischen
Ausbildung von Medizinstudierenden beriicksichtigt werden. Daflir bietet sich z.B. die
Thematik der Leichenschau an, um die in der taglichen Praxis immer wieder auftretenden

Defizite zu reduzieren.

Im Rahmen des Kooperationsprojektes mit dem SkillsLab wurden zwei rechtsmedizinische
Prifungsstationen neu konzipiert und getestet. Diese wurden erstmals 2015 an der
medizinischen Fakultat der Martin-Luther-Universitat Halle-Wittenberg in die Gesamt-OSCE

des neunten Semesters integriert und sind seitdem Bestandteile des Notfallmedizinscheines. In
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der ersten OSCE Station werden die Fertigkeiten, die zur Durchfiihrung einer praktischen
Leichenschau benétigt werden, iberprift. Daflr wurde im Vorfeld eine Simulationspuppe mit
Verletzungen prapariert. Neben der richtigen Auswahl der benétigten Materialien, missen die
Studierenden eine strukturierte Leichenschau durchfiihren und hinsichtlich der Wunden in
Eigen- oder Fremdverschulden klassifizieren. In der zweiten OSCE Station wird das Ausstellen
einer Todesbescheinigung bewertet. Daflir erhalten die Studierenden analog der SkillsLab
Station eine Fallvignette, die Informationen zur Auffindungssituation und Identifikation des
Leichnams sowie Leichenschaubefunde enthalt.

Die Ergebnisse der beiden OSCE Stationen wurden anschlieend einer detaillierten Analyse
unterzogen.

Bei der Vorbereitung und Durchfiihrung der OSCE Stationen war bereits ersichtlich, dass fir die
Durchfiihrung eines solchen Prifungsformates, neben einen hohen Organisationsaufwand, vor
allem erhebliche personelle arztliche und materielle Ressourcen erforderlich sind [8,9]. In der
Beschaftigung und Auseinandersetzung mit dieser Problematik wurde deshalb der Einsatz
computerbasierter Priifungen diskutiert. Derartige Priifungsformate wurden bereits sowohl fiir
die Bewertung dermatologischer Fertigkeiten [10], als auch zur Evaluierung zahnmedizinischen
Wissens [11] erfolgreich eingesetzt. Beide Studien zeigten zudem, dass dieses Priifungsformat
eine reliable und ressourcensparende Alternative zur konventionellen OSCE darstellt, die
vergleichbare Priifungsergebnisse bei reduzierten Kosten liefert [10,11].

Die Etablierung neuer Prifungsverfahren unterliegt jedoch auch in der medizinischen
Ausbildung strengen Kontrollkriterien. Um eine eventuelle juristische Anfechtbarkeit
auszuschlielen, muss deshalb immer im Vorfeld geprift werden, ob die Reliabilitat und
Validitat der Prifung gewahrleitet ist [12].

Nach kritischer Konsultation wurde dementsprechend die OSCE Station , Todesbescheinigung”

fiir eine Modifizierung als geeignet angesehen und seit 2017 computerbasiert geprift.

Diskussion

Nach der Einfihrung der neuen rechtsmedizinischen Lehr-, Lern- und Prifungsmethoden zur
Thematik der Leichenschau war zunachst eine kritische Prifung dieser Instrumente
erforderlich. Bei den Lehr- und Lernmethoden stellte sich die Frage, ob mit diesen Formaten
die Kompetenzen fiir die arztliche Leichenschau verbessert werden kénnen. Bei den beiden
rechtsmedizinischen OSCE Stationen war zu hinterfragen, ob diese Instrumente zur
Uberpriifung der erworbenen Kompetenzen tatsichlich geeignet sind. Dabei erfolgte neben

der Betrachtung der Gesamtergebnisse auch eine detaillierte Auswertung der einzelnen Items.
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Im Gesamtergebnis zeigte sich, dass an beiden Stationen von mindestens zwei Dritteln der
Studierenden gute bis sehr gute Prifungsergebnisse erreicht wurden. Durch die
Detailauswertung konnten neben mehreren Starken auch noch bestehende Defizite in den
korrespondierenden  Lehrveranstaltungen (z.B. Inspektion der Halsregion beim
Kleingruppenunterricht) aufgezeigt werden. Damit wurde eine solide Basis fiir eine
Modifikation dieser Unterrichtsform geschaffen. Bei der Auswertung der Priifungskonzeption
und -durchfiihrung zeigte sich eine befriedigende interne Konsistenz, die durch eine
Modifizierung der Stationen noch weiter gesteigert werden konnte. Aullerdem ergaben sich
aus der Evaluation der Prifer einerseits mehrere Starken, wie z.B. die gute Verstandlichkeit
und Nachvollziehbarkeit der Checklisten. Anderseits waren aber auch weitere
Verbesserungsmoglichkeiten in der Gestaltung der OSCE Stationen ersichtlich, wie z.B. die
Angleichung des Schweregrades bei den einzelnen Rotationsdurchgangen. Insgesamt konnte
allerdings aufgezeigt werden, dass durch eine Kombination von Kleingruppenunterricht,
SkillsLab Station und einem e-learning Modul umfassende Kompetenzen fiir eine sachgerechte
Durchfiihrung der Leichenschau erworben und auch adaquat durch die beiden OSCE Stationen
geprift werden konnen [8] . Eine solche kritische Auswertung und Bewertung neu eingefihrter
Lehr-, Lern- und Prufungsmethoden ist schlieRlich auch ein essentieller Bestandteil fir die

immer wieder notwendige Modifizierung der Lehre und der nachfolgenden Priifungen.

Der dabei festgestellte hohe Aufwand hinsichtlich organisatorischer, personeller und
materieller Ressourcen bei den beiden OSCE Stationen filihrte dann auch zu einer
Weiterentwicklung des Projektes mit der Modifizierung der OSCE Station
»Todesbescheinigung” als computerbasierte Priifungsstation. Wiederum erfolgte dabei eine
detaillierte Auswertung und kritische Bewertung der modifizierten Prifungsform. Dabei
konnten in einem direkten Vergleich zur konventionellen OSCE mit einem &rztlichen Prifer

dquivalente Prifungsergebnisse verzeichnet werden [13].

Der Einsatz computerbasierter Priifungen in die OSCE erweist sich zu dem als 6konomischere
Alternative [13]. Obwohl im Vorfeld eine einmalige aufwendige Programmierung eines
geeigneten Computerprogrammes notwendig ist, rentiert sich dieses Prifungsformat vor allem
bei einer hohen Anzahl von Priflingen und den wiederkehrenden Einsatz wahrend der OSCE.
Personelle Mangel an arztlichen Prifern kdénnen somit kompensiert bzw. arztliche und
materielle Ressourcen eingespart werden. Trotzdem ist auch wahrend der Priifung noch eine
Unterstlitzung im Umgang mit den technischen Gegebenheiten erforderlich. Dabei sollte es

sich wenn maoglich, um technisch versierte studentische Tutoren oder Tutorinnen handeln,

5



die/der zuvor in das virtuelle Prifungsprogramm eingewiesen worden ist und gegebenenfalls
bei computerbedingten Problemen die Studierenden unterstiitzen kénnte. Dieser Problematik
kann mit einer intensiveren Schulung der unterstitzenden Tutoren und Tutorinnen und einer
Integration des Computerprogrammes in den Kleingruppenunterricht im SkillsLab gel6st

werden.

Des Weiteren konnen durch die detaillierte Auswertung der virtuellen Priifungsdokumente
und durch das Feedback der Tutoren und Tutorinnen technische Fehlerquellen analysiert
werden. Dabei sind vor allem Punktverluste bei der Identifikation des Toten durch das
Anschauen und Vergleichen des virtuellen Leichenbildes mit dem Lichtbild des
Personalausweises ersichtlich. Diese Uberpriifung ist neben den Angaben von Angehérigen
gemal Paragraph 31 des Personenstandsgesetzes fiir eine hinreichende Identifizierung des
Leichnams erforderlich [14]. Trotz entsprechender Hinweise von Seiten des Tutors oder der
Tutorin die vorgegebenen Hilfstools zu verwenden, erfolgte oftmals lediglich ein Vergleich der
Personalausweise mit den Angaben in den Fallvignetten. Die darin enthaltenen Daten waren
jedoch auf das Geburtsjahr und den Familiennamen begrenzt und somit nicht ausreichend fir
eine eindeutige Identifikation. Obwohl auf diese Thematik ausfiihrlich im SkillsLab und in den
rechtsmedizinischen Seminaren eingegangen wird, zeigten sich in der Prifungssituation
diesbeziglich erhebliche Defizite.

Dies kann einerseits auf die prifungsassoziierte Anspannungssituation zuriickgefiihrt werden,
die dazu fihrt, dass die konkreten Aufgabenstellungen zu ungenau gelesen und die
Instruktionen der Tutoren oder Tutorinnen nicht ausreichend beachtet werden. Andererseits
stimmt die Altersangabe in der Fallvignette nur mit dem Geburtsjahr von einem der zwei zur
Auswahl bereit liegenden Personalausweise Uberein. Diese Information kdnnten flr die
Studierenden eine eindeutige Identifizierung logisch erscheinen und die Suche nach weiteren
Hinweisen Uberfliissig wirken lassen. Die volle Punktvergabe erfolgt jedoch nur, wenn neben
der Eingabe der korrekten Personalien in den virtuellen Totenschein auch das Leichenbild
tatsachlich angeschaut wird. Aufgrund dieser auffillig hdufig aufgetretenen Defizite konnte
eine Anderung der Angaben im Fallszenario bzw. eine Modifizierung der technischen
Umsetzung bei der Uberpriifung der Identifikation in Betracht gezogen werden.

Die Punktvergabe konnte beispielsweise bereits mit der Auswahl des richtigen
Personalausweises und der Eingabe der Daten erfolgen. Dafiir wire eine Uberarbeitung der
Angaben in der Fallvignette erforderlich, so dass keine Zuordnung allein auf Grund der

Altersangaben mehr moglich ist.



Eine weitere Limitation einer konventionellen OSCE kann trotz standardisierter
Aufgabenstellungen und Checklisten eine nicht immer hinreichende objektive Beurteilung der
Prifungsleistungen darstellen. Abhangig von den jeweiligen arztlichen Prifern und Priferinnen
kann es durch verschiedene Einflussfaktoren zu Diskrepanzen kommen. Dabei sind neben
potentiellen Hilfestellungen auch Interaktionen und Charaktereigenschaften der Studierenden,
Prifer und Priferinnen, die sich sowohl von Nachteil, als auch von Vorteil auf die
Priifungsleistungen auswirken kdnnen, zu erwahnen [15]. Diese Effekte konnen durch den
Einsatz computerbasierter Prifungen weitestgehend vermieden werden und zu einer
objektiveren Einschatzung der Prifungsleistung flihren. Anderseits muss in der kritischen
Diskussion berlicksichtigt werden, dass nicht alle OSCE Stationen fiir eine computerbasierte
Durchfiihrung geeignet sind. Dies betrifft vor allem Stationen, die sich durch einen hohen
praktischen Anteil von Prifungsleistungen auszeichnen. Dazu diirfte beispielsweise die andere

rechtsmedizinische OSCE Station ,Praktische Leichenschau” gehoren.

Weiterhin ist zu bedenken, dass durch die Anwendung dieses computerbasierten
Prafungsformates das arztliche Feedback im Anschluss an die Prifung entfallt. Dieses wird von
den Studierenden oftmals als hilfreiche Riickmeldung beziglich ihres Wissensstandes
empfunden und zeigt einen positiven Effekt auf den langerfristigen Lernerfolg [16].

Daraus ist zu schlussfolgern, dass auch im computerbasierten OSCE Format die Moglichkeiten
der Anwendung einer geeigneten Feedbackform geprift werden sollte. Die technische
Umsetzung hangt vor allem von der konkreten Priifungsform ab. Diese kann von der einfachen
Methode der Markierung der Falschantworten bis hin zu ausfiihrlichen Freitextkommentaren
beziiglich der Prufungsleistung variieren [17]. Die Effizienz eines elektronischen Feedbacks
wird dabei stark von dem AusmaR bzw. Verstandlichkeit der schriftlichen Anmerkungen und
von einer zeitnahen Ubermittlung im Anschluss an die Priifung beeinflusst [18]. Deshalb ist zu
Beginn der Konfiguration eines elektronischen Feedbacks explizit zu eruieren, wie dieses
gestaltet werden sollte, um eine anndhernd d&quivalente Variante gegeniliber dem
herkdmmlichen mindlichen Feedback zu gewaéhrleisten. Als Grundlage fir die Generierung
eines elektronischen Feedbacks, welches am Anschluss an die Prifung per Mail den
Studierenden zur Verfligung gestellt werden kann, eignet sich die Auswertung der einzelnen
OSCE Items. Des Weiteren sollte das personliche Feedback das Prifungsergebnis, sowie
Verbesserungsvorschldage und hilfreiche Kommentare zu bestehenden Defiziten enthalten.

Die technische Umsetzung dieser individuellen Anforderungen stellt eine enorme
Herausforderung dar. Es erfordert im Vorfeld eine strukturelle und griindliche Planung um

einerseits die Weitergabe von Prifungsinhalten zu vermeiden, andererseits aber ein
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personliches konstruktives Feedback zur Verfliigung zu stellen. Eine Option ware, den
Studierenden nach Abschluss der gesamten OSCE, das vom Computer korrigierte virtuelle
Prifungsdokument per Mail zuzusenden. Fehlerhafte Angaben kdnnten eindeutig markiert
sein und dem Studierenden dementsprechend zeigen, wo Defizite vorhanden sind. Ohne das
Vorliegen einer entsprechenden Musterlosung oder beigefligten Kommentaren ist bei dieser
Variante jedoch wahrscheinlich kein entscheidender Lernzuwachs zu erwarten.

Alternativ konnte orientierend an klar definierten Lernzielen ein schriftliches Feedback
generiert werden. SchwerpunktmaRig wiirden sich bei der Thematik ,Todesbescheinigung” die
Bestimmung der Todeszeit, die Klassifikation der Todesart und die Todesursache eignen.
Sofern bei der Beantwortung dieser spezifischen Items Fehler ersichtlich sind, wirden die
Studierenden in einem e-Feedback per Mail dariiber in Kenntnis gesetzt werden. Abh&ngig von
den vorhandenen Defiziten kdnnten erganzend Erlduterungen zur Wahl der Todesart bzw.
Todesursache und zur Schatzung der Todeszeit angefligt werden. Ein individuelles Feedback ist
mit dieser Verfahrensweise jedoch nur bedingt moglich. Die zeitnahe Rickmeldung zur
personlichen Prifungsleistung wéare aber ohne die Weitergabe der Prifungsinhalte gegeben.
Somit weisen die verschiedenen Feedbackmoglichkeiten unterschiedliche Starken und
Schwachen in Bezug auf Programmierungsaufwand, Individualitdit und Wahrscheinlichkeit
eines langfristigen Lernerfolges auf. Moglicherweise kdnnte hier eine Evaluation der

Studierenden hinsichtlich der praktischen Umsetzung dieser Feedbackmethoden hilfreich sein.

Neben der Erarbeitung und Erprobung der Feedbackkonzepte sollte auch weiterhin eine
kontinuierliche kritische Bewertung sowie Modifizierung bzw. Weiterentwicklung der
eingesetzten Lehr-, Lern- und Priifungsmethoden erfolgen. Dazu gehoren auch die Erarbeitung
und der Einsatz neuer Fallbeispiele und -konstellationen fiir den Kleingruppenunterricht, die
SkillsLab Station und das e-learning Modul, aber auch fiir die OSCE Stationen. Damit kann
einerseits einer schematisierten Weitergabe von Prifungsinformationen unter den
Studierenden entgegengewirkt werden und anderseits, ein fall- und problemorientierter

Losungsansatz gefordert und trainiert werden.

Eine weitere Anwendungsperspektive der primar fir die studentische Ausbildung konzipierten
Lehr- und Lernmethoden bietet die Fort- und Weiterbildung von Arzten und Arztinnen.
Theoretisch kann zwar jeder approbierte Arzt oder Arztin unabhingig von der Fachrichtung die
Leichenschau durchfiihren und im Allgemeinen besteht auf Verlangen auch eine Verpflichtung
dazu. In der taglichen Praxis bestehen in den Kenntnissen, Fahigkeiten und Fertigkeiten in der

Leichenschau jedoch erhebliche Defizite, insbesondere bei Arztinnen und Arzten die diese
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Tatigkeit nur selten durchfiihren. Dies fiihrt bei den Arzten und Arztinnen vermehrt zu
Unsicherheiten hinsichtlich ihrer Kompetenzen bei der Durchfiihrung einer Leichenschau [19].
In der Bundesrepublik Deutschland besteht aktuell keine ausreichende gesetzliche
Verpflichtung von Arzten und Arztinnen zur Fort- und Weiterbildung [20]. Um die Qualitét der
arztlichen Leichenschau dennoch zu gewahrleisten und stetig zu verbessern, wird neben
theoretischen Veranstaltungen, auch die Teilnahme an praktischen Curricula zum Thema
Leichenschau angeraten [21]. Die Inanspruchnahme dieser Fort- und Weiterbildungen hangt
von der Motivation und Bereitschaft des Einzelnen, aber auch von der Qualitdt der Angebote
ab. Deshalb sollte versucht werden die Rahmenbedingen, unter denen die Qualifizierungen

stattfinden und die Umsetzung der Thematik entsprechend anspruchsvoll zu gestalten [20].

Die Entwicklung neuer Technologien im Rahmen moderner didaktischer Lehr-, Lern- und
Prafungsmethoden koénnten hierbei von erheblichem Nutzen sein. So wurden z.B. bereits
internetbasierte e-learning Module entwickelt, die die komplexe Durchfiihrung einer virtuellen
Leichenschau ermoglichen [22]. Die o6rtliche und zeitliche Variabilitdt der Benutzung solcher
Computerprogramme stellt flr klinisch tatige Mediziner mit Schicht- und Bereitschaftsdiensten
eine attraktive Form der Weiterbildung dar. Dabei kann auf eine Kombination mit
Prasenzveranstaltungen zur Thematik der Leichenschau jedoch nicht verzichtet werden. Hier
sollte neben der Vermittlung und Auffrischung theoretischer Kenntnisse vor allem die
praktische Anwendung rechtsmedizinischer Fahigkeiten und Fertigkeiten im Vordergrund
stehen, wie z.B. Kleingruppenunterricht am realen Leichnam bzw. an Simulationspuppen. Fir
die zukinftige Entwicklung und Modifizierung neuer Lehr- und Lernmethoden kdnnen
sicherlich auch Computerprogramme mit Einsatz spezieller 3 D Verfahren hilfreich sein [23].
Derartige Methoden werden bereits fiir die Rekonstruktion von Tatorten [24] sowie fir die
bessere Beurteilung von Verletzungen an Verstorbenen [25] genutzt. Eine Integrierung in die
rechtsmedizinische Aus-, Fort- und Weiterbildung stellt jedoch eine weitere Herausforderung
beziglich der Umsetzung dar.

Wahrend das Ausfillen einer Todesbescheinigung durch die Bereitstellung von weiteren
Fallkonstellationen im Rahmen von e-Learning Modulen jederzeit gelibt werden kann, ist die
praktische Durchfiihrung einer Leichenschau oftmals auf Grund diverser Ressourcen limitiert.
Durch den Einsatz der virtuellen Realitat und der Verwendung von head mounted displays und
Controllern, kdnnte dieser Problematik entgegengewirkt werden. Neben der verbesserten
Zuganglichkeit zur Durchfihrung einer praktischen Leichenschau, kdnnte somit auch eine

Steigerung des Lerneffektes durch Wiederholung der praktischen Fertigkeiten erzielt werden.



Im Zuge der kontinuierlichen Weiterentwicklung der rechtsmedizinischen Ausbildung an der
Martin-Luther-Universitat Halle-Wittenberg wurde das Projekt ,virtuelle Leichenschau” neu
konzipiert und erstmalig im November 2018 den Medizinstudierenden im praktischen Jahr
angeboten.

Die Studierenden erhielten hierbei zu Beginn des Seminares eine kurze Beschreibung der
Fallsituation. Danach wurden sie durch das Aufsetzen des head mounted displays in die
Situation des Notarztes oder Notarztin hineinversetzt und konnten die Komplexitat des
Ereignisortes nachempfinden. Dafiir wurden im Vorfeld reale Tatorte mit einer 360° Kamera
erfasst und detailgetreu grafisch nachrekonstruiert. Durch das Roomscale Konzept und
geeignete Controller sind authentische Bewegungen und Interaktionen, wie beispielsweise die
Durchfiihrung einer Leichenschau, in der digitalen Welt moglich. Somit kann eine detaillierte
Untersuchung des Ereignisortes nach Hinweisen zur Todesart und Todesursache
vorgenommen, eine strukturierte Leichenschau durchgefiihrt, sowie die virtuelle
Todesbescheinigung an Hand der gesammelten Informationen ausgefiillt werden.

Die detaillierte Rekonstruktion realer Tatorte ermdglicht zudem eine hohe Immersion in der
virtuellen Realitdt. Unterschiedliche Fallszenarien kénnen dadurch nachgebildet werden und
Limitationen, wie beispielsweise das Vorhandensein eines Leichnams oder zeitliche bzw.
raumliche Einschrankungen, entfallen. Komplexe Lernziele, wie die Durchfiihrung einer
strukturierten und zugleich standardisierten Leichenschau und das Attestieren der
Todesbescheinigung kdénnen durch diese Anwendung miteinander kombiniert werden. Die
Studierenden haben dementsprechend die Moglichkeit, im praktischen Jahr ihr bereits
vorhandenes rechtsmedizinisches Wissen praxisnah anzuwenden, zu wiederholen und damit
auch zu festigen.

Somit stellt die Etablierung und Weiterentwicklung derartiger Lehr-, Lernmethoden einen
weiteren wichtigen Schritt zur Optimierung der Qualitat der arztlichen Leichenschau

sowohl in der rechtsmedizinischen Ausbildung, als auch in der Fort- und Weiterbildung nach

der Approbation dar.
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Thesen

Die Entwicklung von einem e-learning Modul und einer SkillsLab Station begleitend zur
bisherigen rechtsmedizinischen Ausbildung ermdglicht die Intensivierung der

praktischen Umsetzung der Thematik der Leichenschau im Medizinstudium.

Durch die Kombination von Kleingruppenunterricht, einer SkillsLab Station und einem
e-learning Modul kénnen grundlegende Fahigkeiten und Fertigkeiten in Bezug auf die

Aufgabe der Leichenschau erlangt werden.
Die OSCE eignet sich zur Uberpriifung rechtsmedizinischer Kompetenzen.

Computerbasierte Priifungsformen stellen eine 6konomischere und standardisierte

Alternative zur konventionellen OSCE dar.

Durch die Weiterentwicklung der eingefiihrten Lehr-, Lern- und Priifungsmethoden
und Integrierung neuer Technologien in die Aus- und Fortbildung kénnen
rechtsmedizinische Kompetenzen verbessert und damit die Qualitat der arztlichen

Leichenschau optimiert werden.
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Abstract An improvement in quality of medical external
post-mortem examinations among others can be achieved by
more intensive training of medical students. Modern learning
and teaching methods such as e-learning modules and
SkillsLab stations should be used for this. The introduction
of corresponding methods of assessment such as the OSCE
procedure is necessary to test the success of learning. In Halle
(Germany), two OSCE stations on the subject of external post-
mortem examinations were introduced in 2016. The ‘practical
external post-mortem examination’ station test skills and abil-
ities students have learned during practical external post-
mortem examination in small group classes on a simulation
doll. At the ‘death certificate’ station, an original death certif-
icate must be filled in, testing the knowledge, skills and abil-
ities learned in the SkillsLab station and during e-learning. A
total of 148 students took part in the test. At both stations, at
least two thirds of the students (69.5 and 81.7%) were able to
show good or very good test results. In addition to the
strengths, a detailed evaluation of the test results showed that
there were still deficits in terms of the corresponding courses
(e.g. inspection of the neck region in the small group classes),
which will have to be remedied in the future. When analysing
the test concept and the test implementation, objectivity was
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Luther University of Halle-Wittenberg, Halle, Germany

Clinic and Polyclinic of Psychiatry, Psychotherapy and
Psychosomatic Medicine, Halle University Hospital, Halle, Germany

nearly perfect. There was a satisfactory internal consistency
and stability over 8 months. Ultimately, in addition to several
strengths (such as good understanding and transparency of the
checklists) the evaluation of the examiners also showed fur-
ther potential areas for improvement (e.g. harmonisation of
the degree of difficulty for the individual rotations) when de-
signing the OSCE stations. Overall, it was possible to deter-
mine that the OSCE testing format is a suitable tool to test
external post-mortem examination skills and that conclusions
about improvements in teaching can also be drawn from this.

Keywords External post-mortem examination - Forensic
medicine - SkillsLab station - OSCE

Introduction

Around the world, the quality of medical external post-
mortem examination is the subject of sometimes controversial
discussions, in particular countries in which doctors have to
carry out this procedure regardless of their specialty [1]. Many
studies have been able to show that external post-mortem
examinations have recurrent blatant deficiencies [2-9]. The
training of medical students involves the communication of
the subject of external post-mortem examination mostly with-
in the scope of lectures and practical exercises on cadavers.
The learning objectives are usually assessed with multiple-
choice exams. There is a question, however, as to whether
the skill involved in a medical external post-mortem exami-
nation can be sufficiently communicated through these classi-
cal teaching and testing formats alone. A French study showed
that at the end of their studies only 4.5% of students felt that
they were able to carry out an external post-mortem examina-
tion competently [10].

@ Springer


mailto:steffen.heide@ukalle.de
http://crossmark.crossref.org/dialog/?doi=10.1007/s00414-017-1630-6&domain=pdf

312

Int J Legal Med (2018) 132:311-319

In light of the increasing significance of modern learning
and teaching methods in medicine but also in terms of the
broad spectrum of constellations of external post-mortem ex-
aminations, further practical measures are needed to ensure a
decisive improvement in training [1, 11]. In contrast to clinical
fields, the introduction of new teaching and learning methods
in the field of forensic medicine primarily focuses on the es-
tablishment of e-learning modules [12—-14], in individual
cases, the use of role plays has also been reported [15]. The
subject of external post-mortem examinations plays a key role
in the e-learning modules [16, 17]. In addition to an e-learning
module of this type, a SkillsLab station on this subject has
recently been introduced in Halle (Saale), with the aim of
improving the quality of external post-mortem examination
[18]. The introduction of corresponding test forms is therefore
necessary in order to evaluate the success of such teaching
methods. In order to do this, the objective structured clinical
examination (OSCE) procedures are available and have been
established as a fixed part of practical tests on other subjects at
most medical schools for a number of years. With the OSCE,
candidates rotate through a course of several test stations. In
each station, the student is given a written instruction and a
checklist is used to objectively assess clinical and practical
tasks. Points are assigned for each station and then added to
yield a total point score for the entire course [19].

The aim of this study is to present the concept of OSCE
tests on the subject of external post-mortem examination in
order to establish this new form of examination for medical
students. First examination results will be evaluated in terms
of distribution and psychometric properties (internal consis-
tency, inter-rater reliability and stability of the results).

Material and methods
Student training in post-mortem examinations

In Halle, student training in post-mortem examinations is
achieved through lectures, practical small group instruction
as well as a SkillsLab station and an e-learning module. In
the practical part, the students practise a full external post-
mortem examination on full cadavers in a crematorium in
groups of three to four under medical supervision. In order
to do this, the day beforehand, suitable cases are selected by
the seminar facilitator and appropriate case vignettes are de-
veloped. At the end of the course unit, the students present
their cases to one another. The SkillsLab station is compulsory
for all students during their rotations. Small groups of four
people each have 1 hour to process two cases with the support
of a trained student tutor. Information on the history, position
on discovery, findings from the external post-mortem exami-
nation and information related to the identification and esti-
mation of the time of death is provided using images and texts

@ Springer

in a computer-assisted case presentation. The associated ICD
numbers for the diagnosis of the cause of death can be
researched online. For the estimation of the time of death,
the students are given Hennsge’s nomograms [20] with rele-
vant instructions. The students then fill in the original death
certificate using these facts. This is then signed and sealed in
accordance with the applicable provisions. Instructions are
given by the tutor, who also provides feedback at the end of
the course. As a continuation, students can work on eight
further e-learning cases on a protected learning platform.
There is no time limit for these, and there are no restrictions
in terms of the location in which they can be carried out. The
primary learning objective of this student training is the ability
of students to independently perform an external post-mortem
examination and complete a death certificate.

Sample

The test stations presented below are integrated into the
OSCE:s for emergency medicine. The students rotate between
a test course of ten stations which include for example the
clinical and practical activities such as the resuscitation of
children, determining a prescription, emergency neurological
examinations and insertion of a CVC or pleural drain. The
forensic medicine test stations were completed by all 148 stu-
dents who had to pass the OSCE in the ninth semester. The
students were tested in three individual rotations carried out
over two successive days. The students were randomly allo-
cated to the rotations using their identification number in the
medicine study programme.

OSCE test stations

In a collaborative project between the learning centre of the
medical school of Martin Luther University of Halle-
Wittenberg and the forensic medicine institute, two OSCE
stations on the subject of external post-mortem examinations
were introduced for the first time. As part of the first ‘practical
external post-mortem examination’ station the skills and abil-
ities students have learned during practical external post-
mortem examination in small group classes were tested on a
simulation doll. In the OSCE test, the students initially have to
select the necessary work materials, with various distracting
items included in the selection (Fig. 1). The students then have
to create sufficient lighting conditions in the room, which is
initially dark, and remove all of from the simulation dolls
clothing. Then the students should check for certain signs of
death. Rigour mortis should be evaluated on at least two dif-
ferent joints. The students also have to turn the simulated
cadaver and assess the lividity attached to the back as an
extensive photo. Next, there is a systematic examination of
the body in which the steps carried out also have to be ex-
plained (e.g. inspection of the conjunctiva in order to rule out
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Fig. 1 Structure of the ‘practical external post-mortem examination’ station with a simulation doll

possible petechial haemorrhages). The students then have to
describe and be able to classify an injury applied to the simu-
lation doll using a thin adhesive film. The students are taught
about the forensic evaluation and documentation of injuries
previously in another seminar unit.

In the second station (death certificate), an original death
certificate including the identification and estimation of the
time of death has to be filled in. This tests the knowledge,
skills and abilities on which the students received training in
the SkillsLab station and during the optional e-learning. In the
OSCE test, the students each receive a case vignette, on the
basis of which they then fill in the original death certificate as
they did in the SkillsLab station. In principle, the students are
in the role of a clinical physician during the examination.
Since on the one hand, all students should complete the entire
scope of the examination, and on the other hand, various types
of death should be represented among the cases; the students
are asked to continue the examination even where there are
signs of a possible homicide (Fig. 2).

A standardised half-hour briefing of the trained examiners
is carried out before the test. A test time of 8 min is available
for the two forensic medicine OSCE stations, then there is a
short session (1 min) of feedback provided by the examiner
and the students then switch to the next station (1 min). The
performance is assessed by means of a structured checklist.
The approach is a summative evaluation. A maximum of 30
points is achievable at both stations. Marks are allocated in

accordance with the German Medical Licensure Act. At the
first station (practical external post-mortem examination),
three different test scenarios in the three different rotations
were used with various injuries (laceration/contused wound
on the top of the head, laceration/contused wound on the back
of the head and strangulation marks on the neck). At the sec-
ond station (death certificate), three different case vignettes
were also used (natural death, non-natural death and unex-
plained death).

Statistical procedures

At first, distribution of test results will be examined using
descriptive statistics and Kolmogorov-Smirnov test for evalu-
ation of deviation of the results from a hypothetical normal
distribution. Additionally, percentage of students obtaining
full marks is calculated for every single item. In a next step,
double ratings from two examiners (‘death certificate’ only)
were used for estimation of test objectivity by calculation of
intraclass correlation two-way mixed for average measures for
the total scale and two-way mixed for single measures for
every item [21]. ICC was classified good when over 0.6, and
excellent when above 0.75 [22]. Reliability was evaluated
using Cronbach'’s alpha using the classification by [23], rating
internal consistencies above 0.7 to be acceptable, above 0.8 as
good and above 0.9 as excellent. Additionally, the Spearman
rank correlations between each item and the total score (part
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Fig. 2 Structure of the ‘death certificate’ station

whole corrected) are shown. Stability (retest reliability) of
results was evaluated by correlation (Pearson) between repeat-
ed test results for an 8-month interval (‘death certificate’ only).
Coefficients over 0.8 are considered to be good and above 0.9
to be high. Finally, both examiners gave a written feedback for
the stations in order to check for systematic difficulties in the
examination procedure.

Results

At the first station (practical external post-mortem examina-
tion), more than two thirds of the students (69.5%) achieved a
good or very good test result, and only 4.7% of the students
did not achieve the number of points necessary to pass
(Table 1). In sum, test scores had a mean of 21.86
(SD = 3.27) with min = 9 and max = 25 points. Distribution
of scores was skewed left and significantly diverged from
normal (K-S-Z = 2.06; p > 0.001). Cronbach’s alpha for the
station ‘practical external post-mortem examination’ station
showed to be low with alpha = 0.680. Part whole corrected
correlation (see Table 2) of some items is below three, indi-
cating low discriminatory power for these items. Especially,
items 5 (establishing sufficient lighting conditions) and 8 (in-
spection of the part of the scalp with hair on it) show
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insufficient correlation coefficients and if selected would in-
crease alpha to 70.

The detailed evaluation of the individual items (Table 2)
showed that in the collating of the work materials (not includ-
ing the ruler to measure the wound), the test of rigour mortis,
the establishment of sufficient lighting conditions, the inspec-
tion of the conjunctiva, the oral cavity and the back and the
palpation of the arms and legs, the maximum number of points
was achieved by at least 90% of students. For the other items,
this percentage was between 80.7 and 87.9%. Regarding the
neck inspection, only 75% of students achieved full marks. In
the two test scenarios in which there were no strangulation
marks to assess, this percentage was only between 50.0 and
62.3%.

Table 1  Overall result for the ‘practical external post-mortem exami-
nation’ station (n = 148)

Grade Number of points Absolute number Percentage
1 27-30 69 46.6

2 24-26 34 229

3 21-23 20 135

4 18-20 18 12.2

5 0-17 7 47
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Table 2  Point rating and detailed results (not including injuries) at the
‘practical external post-mortem examination’ station

Work requirement Point Percentage of

rating students

obtaining full marks

Putting together work materials (tweezers) 1 90.5
Putting together work materials (lamp) 1 90.5
Putting together work materials (ruler) 1 81.8
Putting on gloves 1 87.9
Establishing sufficient lighting conditions 1 94.6
Checking the lividity (turning and pressing) 2 86.1
Checking the rigour mortis (at least two 2 91.2

joints)
Inspection of the part of the scalp with hair 2 87.8

on it
Inspection of the conjunctiva 2 91.2
Inspection of the oral cavity 2 92.9
Inspection of the neck 2 75.0
Testing the mobility of the chest 2 80.7
Inspection of the anal and genital region 2 85.5
Palpating and moving the arms and legs 2 91.2
Inspection of the back 2 922
Failure to remove clothes -5 98.7

When evaluating injuries (Table 3), significant deficiencies
were identified both in the description of the size, shape and
type of injuries and in the classification of the wounds and the
justification for this. For example, the laceration/contusion
wound on the top of the head was only able to be classified
as an impact injury by 26.3% of students while the wound on
the back of the head was classified by 54.2% of students as a
fall injury. A high percentage of correct answers for both the
description and the classification were only able to be identi-
fied in the case of the strangulation marks on the neck, be-
tween 91.1 and 100%.

At the second station (death certificate), 81.7% of students
achieved a good or very good result, with just 2.0% of stu-
dents failing to achieve the required number of points

(Table 4). Test scores had a mean of 25.32 (SD = 2.89) with
min = 17 and max = 30 points. Again, distribution of scores
was skewed left and significantly diverged from normal (K-S-
Z=222;p>0.001).

For n = 27, students parallel ratings from two examiners
were available. Intraclass correlation was excellent for the
total scale (ICC = 0.99). For the single items, intraclass corre-
lation reached from good ICC = 0.71 (item 5) to mostly ex-
cellent ICC = 1.00 (items 1, 3, 9, 10, 11, 17, 19, 22).

The reliability coefficient of alpha = 0.757 for this station is
between the thresholds of ‘acceptable’ and ‘good’. Part whole
corrected correlation (see Table 5) of some items is below 0.3,
indicating low discriminatory power for these items. Item 3
(putting together work materials [ruler]) showed a zero corre-
lation, very low correlations were found for item 2 (putting
together work materials [Hennsge’s nomogram]), 8 (compar-
ison of the data on the case vignette/identity card with the
death certificate) and 22 (failure to call the police or the GP).
The detailed evaluation of the individual items (Table 5)
showed that the selection of the work materials was completed
successfully by more than 90%, with the exception of the
selection of the telephone. The tasks of identification, estima-
tion of the time of death using Hennsge’s nomogram, the
indication of the cause of death and the classification of the
type of death were completed by 88.5 and 97.9% of students
with full marks. The necessary calls to the police (to report a
non-natural or unexplained death) and the GP (to obtain a
patient history in the event of a natural death) were also only
made by a small number of students. The allocation of the
correct [CD number and the correct distribution of the copies
of the death certificate also showed lower completion rates
(82.8 and 80.4%). There were only significant deficiencies
(58.1% positive point rating) for the task of stamping all cop-
ies of the death certificate.

N = 16 randomly chosen students were asked to repeat the
examination ‘death certificate’ 8§ months after the first assess-
ment. Correlation between the two assessment points was
r = 0.632 (p = 0.009). This comparison was only made for
the second station.

Table 3 Point rating and detailed
results of the injuries at the
‘practical external post-mortem
examination’ station

Point rating  Percentage of the students

obtaining full marks

Impact injury  Fall injury Strangulation marks
to the head to the head  on the neck
Description of the size of the injury 1 63.2 714 91.1
Description of the shape of the injury 1 68.4 40.0 929
Description of the type of injury 1 71.9 80.0 100
Classification of the injury 1 56 69 100
Justification for the classification 1 26.3 542 100

of the injury
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Table 4  Overall result for the ‘death certificate’ station (n = 148)

Grade Number of points Absolute number Percentage
1 27-30 85 57.4

2 24-26 36 24.3

3 21-23 14 9.5

4 18-20 10 6.8

5 0-17 3 2

Examiners’ feedbacks showed as the following critical
evaluation:

— time period measured in the ‘death certificate’ station too
narrow

— some variance in the difficulty interpreting the injuries

— difficulties in the application of the clothing and the wigs

— use of distracting elements that were not necessarily
incorrect

The following were listed as positive feedback points:
— Significance of sufficient teaching and testing of the sub-

ject of external post-mortem examination
Understandability and transparency of the checklists

Table 5 Point rating and detailed results for the ‘death certificate’ station

—  Organisational structure of the stations
—  Selection of realistic case scenarios

Discussion

When introducing new learning and teaching methods in the
field of medical external post-mortem examination, the focus
is on the establishment of e-learning modules. In addition to
commercially available, web-based training opportunities [17]
and internally designed models [16, 18], there are currently
only individual reports of corresponding testing concepts for
the additional learning and teaching methods in the field of
forensic medicine, such as the description of objective struc-
tured practical examination (OSPE) test formats. Pramod
Kumar et al. [24] report on an OSPE with ten stations in which
various skills and abilities such as the determination of the
cause of death is tested over a period of 5 min in each case.
In this investigation from India, the focus was on the student
feedback about this type of test, with the precise content of the
individual stations and the results of the tests not being de-
scribed in greater detail. A report on the experiences with an
OSPE in forensic medicine in Nepal [25] also showed similar
limitations. In contrast to this, the objective structured clinical

Work requirement

Point rating Percentage of students

obtaining full marks

Putting together work materials (identity card)

Putting together work materials (Hennsge’s nomogram)
Putting together work materials (ruler/writing utensil)
Putting together work materials (ICD classifications)
Putting together work materials (telephone)

Putting together work materials (stamp)

Comparison of the image on the case vignette with the image on the identity card
Comparison of the data on the case vignette/identity card with the death certificate

Correct transfer of temperatures into the nomogram
Correct entry of the straight connecting lines into the nomogram

Taking into account the body weight and reading the average time of death from the nomogram

Taking into account the 95% tolerance in the time of death interval
Correct entry of the time of death interval onto the death certificate
Correct likely cause of death

Use of the correct field for the cause of death

Research of the correct ICD number and entry

Entry of the correct type of death onto the death certificate

Entry of the date, time, and signature of the person carrying out the external post-mortem examination

Use of the correct field for the signature
Stamping all copies
Correct distribution of the copies

Failure to call the police (two cases) or the GP (one case)

97.3
98.6
100
90.5
77

93.2
88.5
89.8
99.4
95.3
95.9
93.4
93.2
95.9
97.9
82.8
96.9
88.1
95.2
58.1
80.4
96.6
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examination (OSCE) procedure has yet to be used to test ex-
ternal post-mortem examination skills. A test format of this
type, however, enables the procedural skills and abilities
learned to be assessed directly [19]. This approach results in
a higher level in the learning pyramid of Miller [26] to be
achieved and a longer-term learning effect than is possible
with a written test [27]. In the present investigation, we report
for the first time on the establishment and test results of two
OSCE stations on external post-mortem examination.

Several organisational and logistic challenges had to be
overcome in the design of the stations. For example, it was
necessary to ensure that the passing on of detailed information
by the students to later rotations was largely avoided between
the individual rotations [19]. This is why three different case
vignettes were developed for the ‘death certificate’ station,
and three different injuries were developed for the ‘practical
external post-mortem examination’ station. Two test runs also
showed further time-related and structural problems. For the
‘death certificate’ station, it became apparent that the time of
8 min was too short for the complex requirements. Shortening
and summarization of the assignments at the station were able
to save time. It also transpired that the recommended
standardised half-hour briefing session for the examiners im-
mediately before the test [28] represented a significant chal-
lenge for examiners not familiar with the subject for the ‘death
certificate’ station due to the high level of complexity (among
other things, the estimation of the time of death using
Hennsge’s nomogram). In the future, where it is possible, this
examination should only be conducted by forensically trained
doctors or medics who already have experience of this station.
In individual cases, however, the use of as yet inexperienced
examiners may still be necessary. In these cases, the examiners
receive the case vignettes, the task and the checklists 5 days in
advance and are recommended to solve at least one case them-
selves. In addition to this, measures are taken to ensure that the
instructions provided on the day of the examination are given
by an experienced doctor.

The realisation and evaluation of the OSCE tests indicated
that these methods can be a suitable format for the assessment
of competencies in post-mortem examinations. This applies to
both the knowledge, skills and abilities taught in the small
group classes (corresponding test station ‘practical external
post-mortem examination’) and in the SkillsLab or e-
learning (corresponding test station ‘death certificate’).

Psychometrically, both stations show means and standard
deviations (as well as distribution of test scores) that are com-
parable to similar examinations [29]. Means are high, and
distribution is skewed left depicting high performance and
motivation for achievement of medical students. Due to highly
standardised implementation of the examination and record-
ing of the results, objectivity was nearly perfect. Internal con-
sistency of the ‘practical external post-mortem examination’ is
comparatively low, for ‘death certificate,” it is acceptable.

However, demanding examinations for a complex medical
topic to be fully internal consistent can be discussed critically;
for it is necessary to reproduce a range of practical skills with-
in the examination rather than to retrieve homogenous and
interdependent traits as to be expected in written tests on a
certain topic. Furthermore, it is to notice that considering the
overall high rates of grad 1 and 2, students and hence the
reduced variance acceptable internal consistencies are satisfy-
ing. Part whole corrected correlations of the single items with
their test scores showed for some items low discriminatory
power below 0.3 [30]. Further development of the OSCE
should consider these results and match teaching and exami-
nation content. Stability of the results over an interval of
8 months was still significant but fairly low. However, practi-
cal knowledge on how to solve medical tasks cannot be as-
sumed to be a stable trait. Different influences affect stability
of examination results. Students can remember single items of
the examination or can get used to the examination procedure.
On the other hand, transfer of examination topic into a daily
work can lead to alteration of performance.

When comparing the overall results of the two test stations,
it is of course necessary to take into account that two different
areas within the subject of external post-mortem examination
are being addressed. It was possible to determine, however,
that in a predominantly identical test collective, the proportion
of good and very good test performances at the ‘death certif-
icate’ station (81.7%) was significantly higher than in the
‘practical external post-mortem examination’ station at
68.4%. Correspondingly, the proportion of students who did
not pass the test was also lower, at 2.0% compared to 5.2%. In
the critical discussion of the differences in the overall result of
the two stations, however, it should be noted that knowledge,
skills and abilities were included in the description and clas-
sification of injuries in the ‘practical external post-mortem
examination’ station that had been taught in other course units.
However, these were practical exercises on photos and prep-
arations of injuries.

In addition to the evaluation of the overall results, a detailed
consideration of the individual items can contribute to identi-
fying the strengths and weaknesses of the corresponding
course units and to correcting specific deficiencies. The posi-
tive element to be highlighted is the fact that at the ‘practical
external post-mortem examination’ station at least 90% of
students achieved full marks for more than half of the items
(nine out of 16 items). In contrast to this, the test results for the
neck inspection item show that this localisation requires a
greater level of attention during the small group classes with
cadavers. There were also some high failure rates when de-
scribing and classifying the various head injuries. In contrast
to this, there were hardly any deficiencies in the group who
had to assess strangulation marks on the neck. This could
indicate that this group had an advantage over the other groups
due to the lack of possible competing interpretations. It may
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be possible that this group also benefited in the point rating as
the presence of marks on the neck meant that the item of
inspection of the neck was almost certain to be positive. The
different level of difficulty in the task between the various
rotations received critical comments from the examiners in
the evaluation and was confirmed in the result of the compar-
ison of mean values. Differences of this type must be balanced
out in the planned modification of the station, but observations
of this kind can only be identified during the practical imple-
mentation of a test. The test results for the description and
classification of the injuries indicate that the teaching of this
knowledge and these skills and abilities must be improved
during practical training. When evaluating the results, it was
found that some students passed the examination despite mak-
ing serious errors. These included a failure to remove the
clothes from the body and failure to inform the police where
there was evidence of an unexplained or unnatural death. As
the station is developed, the plan is to change the point system
such that it will no longer be possible to pass the examination
if these criteria are not met. The detailed evaluation of the
‘death certificate’ station showed the positive aspect that at
least 90% of students achieved full marks in more than two
thirds of the items (15 out of 22). This included the items of
estimation of time of death, cause of death, type of death and
informing the police. Only 3.4% of students failed to call the
police. From experience, these items present the greatest chal-
lenge when completing a death certificate. In the core compe-
tence of identification of'the patient, the percentage of students
receiving full marks was also almost 90%. In contrast to this,
high failure rates were observed in the research of the correct
ICD number and in stamping and distributing the copies of the
death certificate. In terms of the possible legal consequences,
these deficiencies should be viewed as secondary to the other
items. Nevertheless, efforts should be made to improve this
situation. It is most likely that this could be achieved by taking
these aspects into account when training student tutors for the
SkillsLab station.

Overall, the stations showed satisfactory internal consisten-
cy. However, this was able to be further increased at the ‘prac-
tical external post-mortem examination’ station by a further
homogenisation of the characteristics of the injuries available.
The examiners’ evaluation showed both the strengths of the
test concept of both OSCE stations and the weaknesses with
corresponding potential areas for improvement. Without
doubt, this includes the need which has already been set out
for a change to the description and classification of the inju-
ries. Furthermore, time management at the ‘death certificate’
station was criticised, although a change was made after the
test runs. In the practical implementation of the test, however,
it transpired that a test time of 9 min was still too short for this
complex OSCE station. On the one hand, this deficiency could
be remedied relatively easily by increasing the test time to 10
or 11 min. There are various recommendations for the
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duration of OSCE stations ranging between 5 min and
15 min [19, 31, 32]. In terms of the overall concept of the
OSCE test, however, an isolated increase in test time at an
individual station is difficult to implement. A possible solution
when modifying the test station could be not estimating the
time of death using Henssge’s nomogram method as this ex-
amination should actually only be carried out by forensic spe-
cialists. A significantly quicker and more modern calculation
of the estimated time of death based on Henssge’s nomogram
method could however be integrated into the station in the
form of one of the apps and websites (e.g. www.swisswuff.
ch) which are now available and in some cases freely
accessible. However, the corresponding learning method
(SkillsLab station, e-learning) would then have to be changed
too. The points of criticism in terms of the selection of
distracting items, the clothing and the wigs, could be corrected
by means of relatively simple practical changes to the equip-
ment in the stations. The test statistics also showed significant
differences in the evaluations of the stations depending on the
examiner. This was able to be identified in other investigations
too [33]. This shows the need for extensive and more targeted
training of the examiners in order to achieve a homogenisation
in the test results in the coming years.

In the positive points of the feedback, the non-forensic
doctors confirmed the urgent need for practically oriented
learning and teaching methods on external post-mortem ex-
amination. The good organisational structure and similarity of
the stations to practical reality and the clarity and transparency
of the checklists were also highlighted [32].

In the overall evaluation, it was possible to determine that
through a combination of small group classes, SkillsLab sta-
tion and e-learning modules comprehensive skills for an ex-
ternal post-mortem examination could sufficiently be taught.
OSCE stations are a suitable method to test the achievement of
these learning objectives. It is also possible to assume that
teaching and testing formats of this type achieve more sustain-
able learning effect than conventional formats [27]. Of course
the establishment, modification and continuation of teaching
and testing formats of this kind are associated with a signifi-
cant degree of effort. Moreover, the establishment of these
teaching and testing formats requires adaptation to legal reg-
ulations on post-mortem examinations that sometimes vary
widely by state. In addition, it is not possible to simulate all
conditions that may influence testing during a real post-
mortem with the OSCE stations (e.g. external disruptive fac-
tors such as relatives or police officials or even unfavourable
environmental conditions such as cold). However, the advan-
tages of this testing format include standardisation of the test
cases. Also, time and organisational expenses associated with
implementation can be significantly reduced compared to test-
ing in a real post-mortem situation. This can make an impor-
tant contribution to improving the quality of external post-
mortem examination. In order to actually achieve this
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objective, these learning and testing methods should be used
not only in medical education but also in the postgraduate
professional education of doctors.
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ARTICLEINFO ABSTRACT

Keywords: One option for improving the quality of medical post mortem examinations is through intensified training of
Computer-based OSCE medical students, especially in countries where such a requirement exists regardless of the area of specialisation.
Death. certificate . . - For this reason, new teaching and learning methods on this topic have recently been introduced. These new
Learning and assessment in forensic medicine approaches include e-learning modules or SkillsLab stations; one way to objectify the resultant learning out-

comes is by means of the OSCE process. However, despite offering several advantages, this examination format
also requires considerable resources, in particular in regards to medical examiners. For this reason, many clinical
disciplines have already implemented computer-based OSCE examination formats. This study investigates
whether the conventional exam format for the OSCE forensic “Death Certificate” station could be replaced with a
computer-based approach in future.

For this study, 123 students completed the OSCE “Death Certificate” station, using both a computer-based and
conventional format, half starting with the Computer the other starting with the conventional approach in their
OSCE rotation. Assignment of examination cases was random. The examination results for the two stations were
compared and both overall results and the individual items of the exam checklist were analysed by means of
inferential statistics.

Following statistical analysis of examination cases of varying difficulty levels and correction of the repeated
measures effect, the results of both examination formats appear to be comparable. Thus, in the descriptive item
analysis, while there were some significant differences between the computer-based and conventional OSCE
stations, these differences were not reflected in the overall results after a correction factor was applied (e.g. point
deductions for assistance from the medical examiner was possible only at the conventional station).

Thus, we demonstrate that the computer-based OSCE “Death Certificate” station is a cost-efficient and
standardised format for examination that yields results comparable to those from a conventional format exam.
Moreover, the examination results also indicate the need to optimize both the test itself (adjusting the degree of
difficulty of the case vignettes) and the corresponding instructional and learning methods (including, for ex-
ample, the use of computer programmes to complete the death certificate in small group formats in the

SkillsLab).
1. Introduction have recently been introduced in the area of medical post mortems.
Examples of these new approaches include e-learning modules,®®
The quality of medical post mortem examinations is often the sub-  SkillsLab stations,'® blended learning concepts'' or the establishment
ject of critical discussion, in particular due to recurrent serious errors of training centres using donor bodies.'” However, outcomes of these
overlooked homicides.'® One approach to solving this issue is to im- teaching methods have also to be objectified in terms of corresponding

prove training of medical students, especially in countries where there examination formats. For example, both acquisition of knowledge and
is a requirement for medical post mortems regardless of the area of practical skills can be evaluated using the OSPE (Objective Structured
specialisation.7 For this reason, a number of new teaching methods Practical Examination) or OSCE methods. Nevertheless, to date there
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are only single reports on the use of these examination formats in the
field of forensic medicine,’*> despite the fact that the OSCE ex-
amination format in particular has already been applied for many years
in many clinical disciplines. Recently, two OSCE stations for post
mortems (“Death Certificate” and “Practical Post Mortems”) were in-
troduced in Halle/Saale (Germany); these stations allow the evaluation
of the corresponding teaching methods (SkillsLab station, e-Learning
module and small group instruction).'® However, despite a number of
advantages, the OSCE examination format also requires a high level or
organisational effort and considerable financial resources in terms of
medical examiners, personnel and materials.*® For this reason, several
clinical disciplines have already introduced computer-based OSCE ex-
aminations, for which test results are comparable but expenses for
personal and materials are significantly lower.'”'® This therefore raises
the question whether the forensic medicine OSCE “Death Certificate”
station could also in future be replaced with a computer-based OSCE
station. Hence, this study investigates whether comparable results can
be achieved using a computer-based approach as compared to the
conventional exam format that has been used to date.

2. Methods
2.1. The conventional OSCE “Death Certificate” exam station

This station tests the skills and knowledge that have been acquired
by students in a corresponding previously completed mandatory
SkillsLab station and optional e-learning module.

The design of the examination involves a detailed definition of tasks
and four different case vignettes. These vignettes vary in circumstances
of body discovery, anamnesis and external post mortem report, as well
as in data for the purpose of identification and estimation of time of
death. Cases one, three and four describe situation that point out third-
party responsibility and thus, unnatural or undetermined conditions of
death. Case two only included information that indicated a natural
cause of death.

On the basis of this information, students are then asked to complete
an original death certificate. Correct identification requires that post
mortem photographs are compared with an identity card. As a con-
founding factor, students are given a second identity card that differs
completely from the correct card with the exception of the last name.
Time of death can be estimated using body weight, rectal and en-
vironmental temperatures and by taking into account a correction
factor using a computer tool designed based on Henssge's method.'®
The ICD classification required in Germany for cause of death is fa-
cilitated by providing students with a list of common causes of death
and the associated 1CD number. In one of the four cases (case 2), which
involves a natural cause of death, correct solution of the problem re-
quires a simulated call to a general practitioner. Following this call,
further information on anamnesis were provided. The other three cases,
which involve either unnatural or undetermined natures of death, ne-
cessitate a simulated call to the police in order to clarify a possible
homicide.

At the end of the examination, students must sign the document in
accordance with legal provisions, stamp all copies and arrange them
properly. The students' results are evaluated by a qualified forensic
medical examiner using an individualised checklist.

2.2. The computer-based OSCE “Death Certificate” exam station

Equivalent to the conventional OSCE exam format, at this station
four case vignettes are used to complete death certificates on a com-
puter (Fig. 1). A student tutor trained in the use of the computer pro-
gramme assisted the students taking the exam for the purpose of
technical support. However, the tutor has no knowledge of the checklist
relevant to the assessment, so that there is no opportunity for unwanted
support. The program has been designed with all materials and

34

Journal of Forensic and Legal Medicine 55 (2018) 33-38

Fig. 1. Setup of the computer-based OSCE “Death Certificate” station.

resources (ICD-10 list with the common causes of death, calculation of
time of death, post mortem photograph and identity card) are indicated
as related links on a computer screen. The simulated calls to the police
or a general practitioner are conducted via suitable buttons that are
activated by clicking, “Calling” the general practitioner provides addi-
tional information about the case medical history. The doctor's stamp
and required signature have been programmed as movable digital
features that can be moved to the precise position on the death certi-
ficate by mouse. Because all copies of the death certificate have been
reproduced to be accurate in every detail, a stamp is also required on
each page. Ultimately, this can be accomplished by clicking the mouse
on each cover page. The examination results are evaluated auto-
matically by means of a checklist that is analogous to the conventional
station.

2.3. The sample group

The lessons on the forensics topic of post mortem examinations,
which include lectures, small group instruction using donor bodies, a
SkillsLab station and the e-learning module, took place in the 8th se-
mester and the OSCE was to be completed in the subsequent Sth se-
mester. The forensics stations were integrated within the inter-
disciplinary OSCE for emergency medicine. In this format, students
rotate through a course of 11 stations in which skills such as paediatric
resuscitation or airway management techniques are assessed. A total of
123 students completed both the computer-based and the conventional
format of the OSCE “Death Certificate” station. Assignment of students
to the various examination cases, which differed in terms of condition
of the body upon discovery, nature and time of death, was random.
Every student was examined with one computerized and one conven-
tional OSCE. Approximately half of the sample completed the conven-
tional OSCE station first; the other half completed the computer-based
OSCE station first. In each individual examination course, two different
cases (out of four case vignettes) were examined. Frequency of every
case vignette within the examinations was approximatively equal ~ as
well using the conventional and the computer-based examination
format.

Similarly, allocation to the examination sequence was also random,
although an approximately equal distribution of students was made (to
either conventional format first or computer-based format first).
Moreover, an effort was made to maintain a constant interval between
the conventional and computer-based OSCE station within the ex-
amination rotation. Each examination was limited to 9 min. Subsequent
feedback was not obtained for either examination in order to minimise
any learning effects.
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2.4. Statistical analysis

The results were analysed using IBM SPSS 20.0. The examination
results were first tested for effects of any potentially confounding fac-
tors (repetition of the exam, level of difficulty of the four case vignettes)
using analyses of variance. Both the overall results and the individual
items were compared using mixed linear models (compound symmetry)
that controlled for these confounding factors. The reliability of both
examination formats was tested using Cronbach's alpha, in which
classification according to George and Mallery*” assigns internal con-
sistency as acceptable for a value greater than 0.7, good for a value
greater than 0.8 and excellent for a value greater than 0.9. In correla-
tion of individual items with the (corrected) overall point score va-
lues > 0.3 were considered good, while items with correlations < 0.1
could not appropriately differentiate between either “good” or “poor”
exam results and consequently required review.”’

3. Results

As a first step, the examination results were analysed for differences
between the four case vignettes that were presented. First, all rotations
of the examination (conventional and computer-based OSCE “Death
Certificate” station for all 123 students) were analysed, regardless of
examination sequence or format. Hence, there were 246 examination
results. This test revealed significant differences in the overall point
total (out of a maximum possible 30 points). However, variances be-
tween cases were significantly different (Levene-Test). Thus, results
were compared using Brown-Forsythe-Test for unequal variances.

Post hoc analyses revealed that case vignettes 1 and 3 produced
better results than cases 2 and 4 (Table 1).

A second step tested for an effect due to repetition of the exam. The
randomly assigned sequence of exam formats was approximately
equally distributed between first or second examination. N = 58 stu-
dents completed the conventional OSCE station in the first rotation and
65 students completed the computer-based OSCE station first
(xz[df = 1] = 0.797; p = 0.373). As expected, the exam results differed
significantly between exam rotations (univariate analysis of variance
for repeated testing). Independent of the exam format, the first exam
yielded in an average of 22.67 points (SD = 5.94), whereas the second
exam result averaged 24.79 points (SD = 5.16) (F[df = 1] = 8.865;
p = 0.003). Because of these significant differences in exam results both
among the four different case vignettes and the significant effect of
repeating the exam, these were considered as co-factors in the sub-
sequent analyses.

Controlling statistically for exam sequence and case vignette, a
mixed linear model (compound symmetry) produced estimated mar-
ginal means for the overall exam results of M = 24.03 (SE = 0.54) for
the conventional OSCE station format and M = 23.01 (SE = 0.58) for
the computer-based OSCE station format. This nominal difference was
not statistically significant (F[df = 1] = 1.45; p = 0.230). The partial
correlation between the exam results (conventional vs. computer based)
controlled for case vignette and exam sequence was r, = 0.410
(p < 0.001).

Overall, the internal consistencies were o =0.513 for the

Table 1
Examination results separated according to the four different case vignettes (n = 246).

Journal of Forensic and Legal Medicine 55 (2018) 33-38

conventional OSCE station and o = 0.813 for the computer-based OSCE
station. However, alphas differed between cases. Whereas cases 2
(o = .785) and 4 (o = .681) showed satisfying internal consistencies, in
cases 1 (a = .543) and 3 (a = .440) consistencies were low.

Finally, the descriptive item-characteristics for each task require-
ment were calculated for both exam formats and were also compared
using inferential statistics (Table 2).

The analysis of the individual items indicated significant differences
in corrected item-total correlation between then conventional and the
computer-based OSCE. There were consistently higher values in the
computer-based format; only items with little or no variation had cor-
relations below 0.3. In contrast, several individual items showed weak
corrected item-total correlations in the conventional OSCE format.

In terms of item means, results were higher in conventional OSCE.
Comparison of the photographs for the purpose of identification (item
1), Entering the date, time and signature of the post mortem (item 10)
and use of the correct field and stamping and arranging the copies
correctly (Item11-14) showed significant differences between the two
exam formats.

In contrast, items 3 and 4 (correctly transferring the temperatures
and the body weight into the computer tool) were correctly executed by
virtually all students in both exam formats, although there were
strongly limited dispersion parameters resulting from these items. Item
19 involved point deductions (to a maximum of 5 points) for assistance
by the medical examiner, which was available only at the conventional
OSCE station and not for the computer-based format. This item was
used as a correction factor in the consideration of this relevant differ-
ence between the exam formats. With the use of this correction factor,
there were no additional significant differences in the overall result
between the two exam formats, as already described with the marginal
means.

4. Discussion

The implementation of the OSCE exam format demands not only a
high level or organisational effort but also above all considerable re-
sources in terms of medical personnel.’™® It is clear that the typical
standardised half-hour of instruction for examiners immediately prior
to the examination is a considerable challenge for the “Death Certifi-
cate” station due to the high degree of complexity for an examiner
outside of his area of specialty."” Thus, the examination requires either
significant time investment to train non-specialist examiners or the
secondment of forensic specialists throughout a full two successive days
of the examination. In addition, manual evaluation of the exam de-
mands a considerable temporal investment and may also involve eva-
luation errors. Beyond the scope of this study, comparison of ex-
amination differences between examiners have to be addressed in
conventional examination formats.

Finally, the conventional exam format requires an original death
certificate for each student. These considerable expenses in terms of
personnel, time and materials are also a challenge faced in other clinical
disciplines and already several subject areas that are suitable have
successfully implemented computer-based OSCE stations. For example,
Chaudhary et al.'” used this exam format to assess competencies in

OSCE “Death Certificate” (n = 246); M = SD

Inferential statistics

Case 1 Case 2 Case 3 Case 4 Fp Post hoc”
(n=53) (n=53) (n = 70) (n=70) Levene [df = 3; 242]; p
Overall result  25.47 + 448 21.68 + 7.61 27.56 + 2.82 2294 = 6,15 Levene = 20.65; p < 0.001F[df = 3, 158.8]" = 13.78; p < 0.001 1&3)>Q2&4)

# Brown-Forsythe-Test.
b post hoc analysis with a = 0.05 (Bonferroni correction).
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Table 2
Itemised task requirements and descriptive item parameters.
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Task requirement (max. points) OSCE Death Certificate (n = 123) Fldf = 1) p
Corrected item-total correlation M + SE
Conventional ~ Computer-based ~ Conventional Computer-based

Item 1  Match the case vignette picture with the identity card picture (2) .344 .395 2.01 + 0.07 1.41 = 0.07 25.21; p < 0.001
Item 2  Transfer the data from the identity card to the death certificate (5) 211 273 491 * 0.05 475 + 0.05 5.54; p = 0.020
Item 3  Correctly transfer of the temperatures into the computer tool (2) .000 .243 2.00 = 0.01 1.99 + 0.01 0.14; p = 0.713
Item 4  Correctly transfer of the body weight into the computer tool (1) .000 .000 1.00 = 0.00 1.00 *+ 0.00 -

Item 5  Correctly input the time of death interval on the death certificate (4) .146 .335 349 + 0.12 3.14 + 013 4.00; p = 0.047
Item 6  Correctly input the place of death (1) 014 -.042 0.95 = 0.02 0.95 + 0.03 0.01; p = 0.939
Item 7  Correct probable cause of death (2) 277 .547 1.58 = 0.08 150 = 0.09 0.33; p = 0.567
Item 8  Research and input correct ICD number (2) 402 544 1.38 + 0.09 1.47 = 0.09 0.44; p = 0.508
Item 9  Input the correct nature of death on the death certificate(3) 192 .362 254 * 0.10 258 + 0.11 0.04; p = 0.843
Item10 Input the date, time and signature for the post mortem examination (3)  .061 .548 2.37 + 0.08 276 = 0.09 6.69; p = 0.011
Item 11  Use of the correct field for the signature (1) -077 .582 0.99 * 0.04 0.76 = 0.04 14.77; p < 0.001
Item 12 Stamp all copies (2) .013 .460 1.90 *+ 0.06 1.34 = 0.07 27.04; p < 0.001
Item 13  Correctly arrange copies 1-3 (1) -.059 476 0.89 = 0.04 0.71 = 0.04 7.91; p = 0.006
Item 14 Correctly arrange the 4th copy (1) .027 428 0.93 = 0.04 0.71 = 0.04 12.41; p = 0.001
Item 15 Incorrectly call police (3 cases) or the general practitioner (1 case) (~5)° .130 493 ~1.43 + 0.23 ~1.85 + 0.24 1.42;p=0.235
Item 16 Use of the “exact time of death” field (~2)‘ 135 291 -0.06 = 0.03 0.00 + 0.03 1.68; p = 0.197
Item 17 Incorrectly stamp in the “post mortem” field (—1)° .045 292 0.00 + 0.03 -0.14 = 0.03 11.19; p = 0.001
Item 18 Place the 5th copy in an envelope (—1)‘ .000 435 —0.04 = 0.02 0.00 = 0.02 2.55; p=0.114
Item 19  Assistance from the examiner (—5)* .168 - -1.43 £ 0.22 - -

2 Estimated marginal mean corrected for exam sequence and case vignette,

b Mixed linear model (compound symmetry) with effects for case vignette (fixed) and exam sequence (random; not reported; see above) and exam format (fixed) F[df = 1]; p.

¢ Maximum possible point deductions.
dermatology and Holyfield et al.* reported on the introduction of
computer-assisted OSCEs to evaluate knowledge in the field of den-
tistry. Both studies described that this exam format represented a reli-
able and resource-efficient alternative to the conventional OSCE format
that produced comparable exam results at lower costs. Based on these
results, the question arose as to whether this exam format could also be
viable alternative in forensic medicine. The first challenge was to de-
termine if the subject area and the nature of the OSCE exam station are
appropriate for this exam format. First, this was assessed for both es-
tablished forensic OSCE stations, “Practical Post Mortems” and “Death
Certificate”.” For the “Practical Post Mortems” station, competencies
that students have acquired in small group practical sessions on post
mortems are assessed using a simulation dummy. Nevertheless, the
focus at this station is on practical skills, so replacement of the medical
examiner is not an option in this case. In contrast, the significantly
formalistic “Death Certificate” station offered an ideal opportunity for
this type of alternative exam format. The next step involved de-
termining whether a computer-based OSCE “Death Certificate” station
could produce similar exam results as the conventional OSCE station
that had been used to date.

As part of the evaluation presented here, the relevant study section
was almost entirely assessed using the sample of the target group of
medical students that were included in the analyses. The size of the
study group is deemed appropriate for answering the questions and
allowed for even small to moderate effects of f = 0.15 to be evaluated
at a power of 0.95.** Thus, the absence of differences in the means
between the two exam formats and hence the equivalence of the exam
results is not the result of weak study power arising from a small sample
size. However, there was evidence that the case vignettes differed in
their level of difficulty and this difference led to significant differences
in exam results. The results were somewhat poorer for cases 2 and 4,
which retrospectively can be attributed to the particular case con-
stellations. Case 2 involved the only example of a natural cause of death
within the examination rotation. Several students neglected to call the
general practitioner in this case, meaning that they received no further
details of the case history (e.g. known severe cardiac conditions). This
shortcoming may be attributable to the clear focus teaching in forensic
medicine places on identifying non-natural cases of death. For Case 4,
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the evidence pointing to a non-natural or unexplained cause of death
was considerably less obvious than for cases 1 or 3. Consequently, an
adjustment of the degree of difficulty of the case vignettes and mod-
ification of the course content in light of the prevalence of natural
causes of death are both considered necessary.

The descriptive item analysis indicated that students achieved
equivalent results at both stations for a number of task items. However,
despite identical assessment checklists, analysis of the exam results also
demonstrated that there were significant differences in results for some
task items between the conventional and the computer-based OSCE
station. The computer-based station yielded better results only for entry
of the date, time and signature for the post mortem, while several other
task items were completed with poorer results compared to the con-
ventional OSCE station. Points were awarded at the conventional sta-
tion for identification based on a visual comparison between the pro-
vided post mortem photograph and two identity cards and then the
transfer of the information to the death certificate. In contrast, students
at the computer-based OSCE station were awarded full points only if the
post mortem photograph stored within the computer tool was opened
for viewing. Every student received instructions on use of the computer
programme from the tutor at the start of this station as well as the
information that the available tools had to be used. Nevertheless, it is
entirely possible that in an exam situation and with this being the first
use of the computer programme, these instructions were not always
heeded. The consequent transfer of incorrect identity information to the
death certificate would be the likely error of this erroneous identifica-
tion. One option to solve this problem could be to have the comparison
of the post mortem photograph with the identity cards take place
analogously to the conventional OSCE station. That is, the assessment
as to whether the identification has been made correctly would be re-
flected in additional points awarded if the correct identity has been
entered on the death certificate. It is likely that stamping and arranging
the copies of the death certificate and envelope also yielded poorer
results as a result of the fact that students were not accustomed to using
the computer tools.

Students whose first language is not German or who have little
experience using computer programmes may be at a particular dis-
advantage at the computer-based OSCE “Death Certificate” station.
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Evidence of this factor was seen in several free-form comments in the
standardised evaluation form that tutors distributed at the end of the
overall OSCE process. In the conventional setting, these limitations in
language ability or technical skills are offset by the assistance from the
examiner, more so than in the computer-based format. This aspect
warrants notice in particular with respect to the observed differences in
internal consistencies for both exam formats. The good internal con-
sistency in the computer-based station points to a higher degree of
standardisation, objectivity and consequently reliability of the exam
compared to the conventional format. In contrast, students at the
computer-based OSCE station were awarded full points only if they
clicked on the post mortem photograph stored in a different computer
folder and thereby opening it for viewing. Every student received in-
structions on use of the computer programme from the tutor at the start
of this station as well as that there was additional information available
in the computer folder that was to be used.

Further, the calculation of corrected item-total correlation for each
of the exam formats revealed differences. In the computer-based OSCE,
coefficients > 0.3 were obtained for the majority of the task item, in-
dicating a high degree of correlation of the individual items with the
overall result.”' These items thus appear to have a strong ability to
differentiate in terms of the overall exam results. In contrast, for the
conventional OSCE, only a few values were > 0.3, such as identification
of the body and correct entry of the ICD number associated with the
cause of death. However, these task items also showed significantly
higher value in the computer-based OSCE. Equally lower values were
obtained for correctly transferring the temperatures and body weight
into the programme tool to determine time of death and for inputting
the place of death. Although the awarding of points here was only for
correctly transferring the information from the case vignette and in-
dicates no substantial assessment of the exam results, these task items
should be retained as essential components of the examination. In-
correct transfer would inevitably lead to large deviations in calculating
the approxunate time of death and would thus have far-reaching con-
sequences.™

In summary, the descriptive analysis of the individual task items
1-18 demonstrated either equivalent or largely better results by the
students in the conventional OSCE station. Taking into account the
correction factor item 19 (potential point deductions for assistance from
the medical examiner only at the conventional station), an overall as-
sessment indicates approximate equivalence between the two exam
formats. Moreover, the analysis based on the selectivity values shows
that the individual items at the computer-based OSCE station could
differentiate significantly better between students who performed
better or worse than could the conventional OSCE.

Hence, we demonstrated that the computer-based OSCE “Death
Certificate” station, despite the complex programming required in ad-
vance, represents a cost-efficient alternative to the conventional OSCE
station. Thus, the time-intensive incorporation of medical examiners
either specialising in forensics or requiring significant investment in
training can be dispensed with, so that implementation of the exam
requires only instruction and the presence of student tutors. Further,
material resources (original death certificates) are not needed.
Ultimately, this exam format offers the opportunity for greater stan-
dardisation, objectivity and reliability of the examination, independent
of medical examiners. One disadvantage of this format is the lack of
feedback for students that is customary in the conventional format and
which can contribute to longer-term learning success.*>*° It is worth-
while considering whether computer-generated feedback based on
exam performance is an option. To ensure a learning effect, however,
this feedback must be communicated in detail and within 2 days of the
OSCE process.”® This electronic feedback could therefore be generated
after completion of the entire emergency medicine OSCE and sent to
students using the personal information provided by them at the be-
ginning of the examination. Moreover, the format for teaching, learning
and evaluating that is currently being used represents a potential
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disadvantage for students with language barriers or limited technical
skills. However, this disadvantage can be at least partially offset by
modifying student training. The idea is to incorporate the computer
programme that is for now used only to complete the death certificate
in the exam situation into the small group instruction in the SkillsLab
and e-learning module. This would give students the opportunity to
familiarize themselves with the programme and its particular tools
before the OSCE examination. This modification would also take ad-
vantage of the opportunity to improve the teaching and learning
methods with targeted evaluation of the exam results.
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