Nurse geleitetes Immuntherapie-Entscheidungscoaching far
Menschen mit Multipler Sklerose (decision coaching in multiple
sclerosis, DECIMS) — Entwicklung und Pilotierung einer komplexen

Intervention.

(Nurse-led immunotreatment decision coaching in multiple sclerosis (DECIMS)

—development and piloting of a complex intervention)

Dissertation

zur Erlangung des Doktorgrades der Philosophie

Universitat Hamburg

Fakultat fur Mathematik, Informatik und Naturwissenschaften
Fachbereich Chemie
Institut fur Pharmazie

Gesundheitswissenschaften

Vorgelegt von Anne Christin Rahn

Hamburg 2017






Gutachterinnen

1. Univ.—Prof. Dr. med. Ingrid Muihlhauser, Professur flir Gesundheit, Universitat

Hamburg, MIN Fakultat, Gesundheitswissenschaften

2. Univ.—Prof. Dr. phil. Gabriele Meyer, Professur fir Gesundheits- und
Pflegewissenschaften, Martin-Luther-Universitat Halle-Wittenberg, Medizinische

Fakultat, Institut fir Gesundheits- und Pflegewissenschaft

Disputation: 27.10.2017

Druckfreigabe: 27.10.2017



Die vorliegende Dissertation entstand in der Zeit vom 01.02.2013 bis 30.08.2017 an der
Universitat Hamburg, MIN Fakultdt, Fachbereich Chemie, Institut far Pharmazie,

Gesundheitswissenschaften.



Sharing decisions with patients is not an add-on,
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1. Zusammenfassung

Die Dissertation besteht aus drei, zur kumulativen Dissertation angenommenen Artikeln,
zwei weiteren publizierten Artikeln sowie zwei weiteren Arbeiten unter der Erstautorenschaft

der Autorin, deren Publikation in Vorbereitung ist.

Der Kern dieser Dissertation ist die Entwicklung und Pilotierung eines MS-Nurse' geleiteten
Entscheidungscoachings fur Menschen mit Multipler Sklerose (decision coaching in multiple
sclerosis, DECIMS). Das Decision Coaching-Programm besteht aus einer Schulung von
Multiple Sklerose-Nurses zum Decision Coach und der Coaching-Intervention selbst. Die
komplexe Coaching-Intervention setzt sich aus mehreren Komponenten zusammen: bis zu
drei Decision Coaching-Sessions pro Multiple Sklerose-Betroffenem, einer evidenzbasierten
Online-Informationsplattform  zur  Multiplen  Sklerose (DECIMS-Wiki) und einem
abschlielenden Arztgesprach. Ziel des Coaching-Programms ist die Forderung der
gemeinsamen informierten Entscheidungsfindung bei Multipler Sklerose sowie in diesem
Zusammenhang die Ubernahme der entscheidungsvorbereitenden Beratung zu
Immuntherapieoptionen durch weitergebildete MS-Nurses. Das Studienprotokoll (Arbeit eins)
bildet den Grundstein fiir das wissenschaftliche Vorgehen nach den Kriterien des UK Medical
Research Council zur Erstellung und Evaluation von komplexen Interventionen. Im
Vordergrund des Protokolls stehen die Beschreibung des Programms und die Planung der
Evaluation durch eine cluster-randomisierte kontrollierte Studie mit begleitender
Prozessevaluation. Weiter wird im Protokoll die Machbarkeitstestung durch die randomisiert
kontrollierte Pilotstudie adressiert. Die Pilotstudie (Arbeit drei) mit begleitender Mixed-
Methods Prozessevaluation zeigt, dass die Coaching-Intervention umsetzbar ist. Insgesamt
wurde die Intervention von den Nurses, MS-Betroffenen und Arzten positiv angenommen.
Allerdings lag einer von vier Nurses die Ubernahme der Beratungsrolle nicht und fehlende

Daten limitieren die Interpretation der Ergebnisse.

Weitere Arbeiten adressieren grafische Darstellungsmoglichkeiten von Studienergebnissen
und die Entwicklung und Evaluation von Patienteninformationen, um das Verstandnis dieser
zu foérdern. In einer randomisiert kontrollierten Studie (Arbeit funf) wurden neu entwickelte
Balkengrafiken zur Risikokommunikation evaluiert, die ein wichtiger Teil im DECIMS-Wiki
sind. Zwei weitere Arbeiten (zwei und sieben) adressieren die Entwicklung und Evaluation
von Patienteninformationen flir Multiple Sklerose-Betroffene zum Thema Konfidenzintervalle.

In einer randomisiert kontrollierten Studie konnte gezeigt werden, dass die audiovisuellen

' Im DECIMS Projekt umfasst der Begriff MS-Nurse Angehdrige der Gesundheitsfachberufe, die

tiefergehende Multiple Sklerose-Kenntnisse gewonnen haben.
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Informationen verstandlich sind. Die Videos kdnnen (ber das DECIMS-Wiki abgerufen

werden.

Auf zwei Arbeiten zur Magnetresonanztomographie, dem bedeutendsten diagnostischen und
prognostischen Marker bei der Multiplen Sklerose, basieren wichtige Inhalte des Coaching-
Programms. Auf der Grundlage eines pilotierten Schulungsprogramms  zur
Magnetresonanztomographie flr Multiple Sklerose-Betroffene (Arbeit vier) wurde ein Modul
zur Magnetresonanztomographie fiir den Decision Coach-Trainingskurs entwickelt. Ein
systematisches Review (Arbeit sechs) widmet sich der prognostischen Bedeutung der
Magnetresonanztomographie hinsichtlich der Entwicklung einer Beeintrachtigung fir
Personen mit einem Verdacht auf Multiple Sklerose. Das Review zeigt, dass es einen
Zusammenhang zwischen mehr als zehn Lasionen im Magnetresonanztomographie-Bild und
der Zunahme der Beeintrachtigung gibt. Die Ergebnisse des Reviews wurden flr das

Decision Coaching aufbereitet.

Zusammenfassend wurde das Decision Coaching-Programm erfolgreich pilotiert und hat das
Potenzial informierte Entscheidungen zu férdern. Allerdings zeigten sich im weiteren
Evaluierungsverlauf Barrieren, die es zu adressieren gilt, um die Wirksamkeit des Ansatzes

Zu zeigen.
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2. Abstract

The dissertation consists of the three articles accepted for the cumulative dissertation, two
further published articles as well as two manuscripts under the authorship of the author,

which have not yet been published.

The core of this dissertation is the development and piloting of the nurse-led immunotherapy
decision coaching programme for people with multiple sclerosis (DECIMS). The decision
coaching programme consists of a decision coach training course for multiple sclerosis
nurses and the coaching intervention. The complex intervention has multiple components: up
to three decision coaching sessions per person with multiple sclerosis by a trained nurse, an
evidence-based online information platform on multiple sclerosis (DECIMS-Wiki) and a
completing physician consultation. The aim of the coaching programme is to facilitate
informed shared decision-making in multiple sclerosis and in this context transferring
counselling on immunotreatment decision-making to trained MS-Nurses as a preparation of
the decision. The study protocol (article one) outlines the research process concept
according to the UK Medical Research Council guidance for the development and evaluation
of complex interventions. Here, the description of the programme and the planned evaluation
by a cluster randomised controlled study with accompanying process evaluation are focused.
Further, the randomised controlled pilot study is addressed in the protocol in order to test the
programme for feasibility. The randomised controlled pilot study (article three) with
accompanying mixed methods process evaluation shows that the decision coaching
intervention is feasible. Overall, the intervention was positively accepted by nurses, people
with multiple sclerosis and physicians. However, one of four nurses did not like the role of

counselling and results are limited by some missing data.

Further work addresses different graphical formats to present study results and the
development and evaluation of patient information materials in order to facilitate
comprehension of these. Newly developed bar graphs for risk communication were
evaluated in a randomised controlled trial (article five), which are an essential part of the
DECIMS-Wiki. Further articles (two and seven) address the development and evaluation of
patient information materials on confidence intervals for people with multiple sclerosis. The
evaluation by a randomised controlled trial showed that the audiovisual information versions

are comprehensible. The videos can be accessed via the DECIMS Wiki.

Studies on magnetic resonance imaging, the most vital diagnostic and prognostic marker in
multiple sclerosis, provide important content for the coaching programme. A module on
magnetic resonance imaging was developed for the decision coach training course based on

a piloted training programme on magnetic resonance imaging for people with multiple
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sclerosis (article four). A systematic review on the prognostic value of magnetic resonance
imaging with regard to the development of disability for people with suspected multiple
sclerosis showed that there is an association between more than ten T2 lesions and future
disability (article six). The results of the review were processed for the decision coaching

sessions.

In conclusion, the nurse-led decision coaching programme was successfully piloted und
shows the potential to facilitate informed choices. However, further evaluation revealed

barriers, which have to be addressed to show the efficacy of this approach.
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3. Einleitung

Multiple Sklerose (MS) ist eine chronische degenerative Erkrankung, die meist im frihen
Erwachsenenalter beginnt und sehr variabel verlauft. MS geht haufig mit fortschreitender

Behinderung einher und verlauft bei circa 85 Prozent der Betroffenen anfanglich in Schiben

[1].

Bereits ab der Verdachtsdiagnose, dem Kklinisch isolierten Syndrom [2], sind MS-Betroffene
erheblichen Unsicherheiten ausgeliefert, von der Diagnosestellung, tUber die Prognose bis
zum Nutzen von Schub- und Immuntherapien. MS-Betroffene nutzen intensiv das Internet [3,
4]. Sie winschen sich eine aktive Rolle im Entscheidungsprozess zu Immuntherapien [5] und
geprifte, online verfliigbare Informationen [6]. Verschiedene Quellen mit unterschiedlichen
Interessenshintergrinden und zahlreiche berichtete Negativerfahrungen aus dem

Versorgungsalltag verstarken hier méglicherweise Unsicherheiten.

Wahrend der letzten zwei Dekaden wurden fir die schubférmige MS zahlreiche
Medikamente zugelassen [7]. Alleine fir dieses Jahr werden zwei neue Zulassungen
(Ocrelizumab und Cladribin) erwartet und in der Regel wird MS-Betroffenen bereits ab der
Verdachtsdiagnose eine Therapie empfohlen [7]. Vor dem Hintergrund immer komplexer
werdender Immuntherapiemdglichkeiten ist eine Beratung zum Nutzen und zu den Risiken
der Therapieoptionen essentiell [8], aber kaum noch in einer arztlichen Konsultation alleine
zu leisten. Zusammenfassend flihren die Unsicherheiten und zahlreichen Therapieoptionen
zu einem erheblichen Informationsbedarf der MS-Betroffenen, der innerhalb der

Standardversorgung nicht ausreichend individuell gestaltet abgedeckt werden kann.

Vorangegangene Arbeiten [9, 10] zur Immuntherapieentscheidungsfindung deuten darauf
hin, dass die alleinige Bereitstellung von evidenzbasierten Patienteninformationen (EBPI)
oder EBPI in Verbindung mit einer Gruppenschulung fur MS-Betroffene mdglicherweise nicht
ausreichen, um eine informierte Entscheidung zu treffen, wenn eine solche ansteht. MS-
Betroffene scheinen mehr Zeit und Unterstitzung zu brauchen, um die
Behandlungsméglichkeiten zu reflektieren und zu diskutieren. Gruppenschulungen sind hier
moglicherweise nicht gentigend auf die individuelle Situation der Betroffenen zugeschnitten.
Neben der zunehmenden Anzahl an Optionen [8] sprechen der Zeitpunkt, zu dem eine
Entscheidung anliegt als auch die oft sehr unterschiedlichen Praferenzen und Werte fiir ein

individualisiertes Coaching.

In Deutschland sollte die medizinische Entscheidungsfindung auf einem
Informationsaustausch zwischen mindestens zwei Personen (Patientin bzw. Patient und

Behandelnde bzw. Behandelnder) beruhen, wie im ,Patientenrechtsgesetz" festgelegt [11].
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Dies erfordert die Befihigung der Patienten’ an gemeinsamen Entscheidungsprozessen
teilzunehmen, woflr verstandliche und evidenzbasierte Informationen unerlasslich sind [12].
Die informierte Entscheidung wurde kirzlich im Deutschen Arzteblatt als ,eigenstandiger
patientenrelevanter Endpunkt gefordert [13]. Eine individuelle Mdglichkeit hierzu bietet das
sogenannte Decision Coaching [14]. Im Kern des Decision Coaching-Ansatzes steht die
nicht-direktive Entscheidungsbegleitung basierend auf dem Konzept der gemeinsamen
Entscheidungsfindung (shared decision-making, SDM) [15] und EBPI [16]. In einer
systematischen Ubersichtsarbeit [14, 17] basierend auf einem Cochrane Review [18] wurde
festgestellt, dass Decision Coaching in Kombination mit Entscheidungshilfen im Vergleich zu
Entscheidungshilfen alleine die Beteiligung am Entscheidungsprozess erhéht, Kosten senkt
und zu interventionsspezifischen positiven Ergebnissen fiihrt. Besonders vielversprechend
sind die Ergebnisse, wenn das Coaching von Nurses angeboten wurde [19-22]. Somit
scheinen MS-Nurses die idealen Kandidaten zu sein, ein Decision Coaching zur

Vorbereitung des Arztgespraches durchzufihren.

In Deutschland sind MS-Nurses bislang hauptsachlich fir die Handhabung und
Informationsbereitstellung zu Injektionstherapien etabliert [24]. Die sogenannten MS-
Schwestern wurden hierzu im Zuge der Zulassung der ersten sogenannten Immuntherapien
von den pharmazeutischen Unternehmen eingefihrt. Hierfir haben die Unternehmen

Gesundheits- und Krankenpflegende und medizinische Fachangestellte geschult [23].

2 Zur besseren Lesbarkeit dieser Arbeit schlieRt der Plural die feminine und maskuline Form
gleichermalien ein.
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4. Zielsetzung der Arbeit und Begriffsklarung

Mit durch MS-Nurses geleiteten Decision Coachings wird eine Umstrukturierung der
Kompetenzen von Gesundheitsfachpersonal und die informierte Beteiligung von MS-
Betroffenen am Entscheidungsprozess zu Immuntherapien angestrebt. Basierend auf den
UK Medical Research Council (MRC) Kriterien zur Erstellung und Evaluation von komplexen
Interventionen [24] sowie langjahrigen Vorarbeiten [9, 25] wurde ein Decision Coaching-
Programm entwickelt, pilotiert und evaluiert. In dieser Dissertation werden die Phasen
LEntwicklung” und ,Machbarkeit und Pilotierung” des zirkularen Evaluationsmodels
adressiert. Zudem wird in der Diskussion auf die cluster-randomisiert kontrollierte Studie

(RCT) zur ,Evaluation® der Intervention eingegangen (Abbildung 1).

Machbarkeit/ Pilotierung
» Testung der Machbarkeit einzelner und
mehrerer Komponenten

+ Exploration der q
—[\ Implementierungsbedingungen L
—L.f + Randomisiert kontrollierte Pilotstudie mit \j— |
begleitender Mixed-Methods ‘
Prozessevaluation

- v
Entwicklung
+ Systematische Literaturrecherchen Evaluierung
+ Theoriebasierte Planung der Intervention Uberprifung der Wirksamkeit mit einer
und Prozessevaluation cluster randomisiert kontrollierten Studie
+  Entwurf und Beschreibung der einzelnen - Begleitende Mixed-Methods
Komponenten Prozessevaluation
+ Anpassung von Erhebungsinstrumenten - Begleitende Kostenevaluation
+ Besuch von MS-Zentren
.
‘ Implementierung (auf Basis der anderen / ‘
Phas ==
S Vi

Abbildung 1: Planung des Decision Coaching-Programms nach dem MRC Framework [24]
Im DECIMS Projekt umfasst der Begriff MS-Nurse Angehérige der Gesundheitsfachberufe,

wie beispielsweise medizinische Fachangestellte, Gesundheits- und Krankenpflegende und
Physiotherapeuten, die durch eine Weiterbildung oder/und langjahrige Erfahrung
tiefergehende MS-Kenntnisse erworben haben. MS-Betroffene erhalten je nach Bedarf ein
bis drei Decision Coachings mit der weitergebildeten MS-Nurse, um die
Therapieentscheidung vorzubereiten. Mit der Entscheidungsvorbereitung wird in diesem
Projekt ein innovativer Ansatz verfolgt, da die Aufklarung und Beratung des Patienten sowie
Entscheidungen Uber die Therapie in Deutschland nach § 28 Abs. 1 Satz 3 SGB V nicht zu

den delegierbaren Leistungen des Arztes gehéren [26].
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Der Begriff informierte Entscheidung [27] beschreibt eine Entscheidung von MS-Betroffenen
Uber eine mdgliche Immuntherapie, die mit adaquatem Wissen und im Einklang mit der
Einstellung zur Durchflhrung einer Therapie getroffen wurde. Eine informierte Entscheidung
ist nur auf Basis von evidenzbasierten Informationen zu allen Therapieoptionen maéglich.
Dazu gehért auch ausdricklich die Kommunikation der Option, keine Immuntherapie zu
beginnen bzw. abzuwarten (Ersttherapie) oder eine bestehende Therapie abzubrechen

(Therapiewechsel).
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5. Synopsis

Die Dissertation besteht aus flnf publizierten Artikeln sowie zwei weiteren Arbeiten deren

Publikation in Vorbereitung ist.

Das Studienprotokoll zur Evaluation der Begleitung von Entscheidungen zur Immuntherapie
von Personen mit Multipler Sklerose durch MS-Nurses (Decision-Coaches) ist die erste
Arbeit [28]. Im Vordergrund stehen die Beschreibung des Programms und die Planung der
Evaluation durch eine Cluster-RCT. Besonderen Raum nimmt hier die Darstellung der
begleitend geplanten Mixed-Methods® Prozessevaluation zur Evaluation von férdernden
Faktoren und Barrieren hinsichtlich des Coaching-Programms ein. Weiter wird auch die
Machbarkeitstestung durch die Pilot-RCT beschrieben. Das Studienprotokoll wurde nach der
SPIRIT-Checkliste (Standard Protocol Items: Recommendations for Interventional Trials) [29]
zur Erstellung von Studienprotokollen verfasst und bildet den Grundstein fir das
wissenschaftliche Vorgehen nach den MRC Kriterien zur Erstellung und Evaluation von

komplexen Interventionen [30].

Da das Verstandnis von statistischen Informationen eine Schllsselfunktion in der Beratung
zu Therapieoptionen einnimmt, wurde mit der Erstellung und Evaluation von kurzen
Informationsmaterialien zu den wichtigsten statistischen Begriffen begonnen. In der zweiten
Arbeit wird daher die Entwicklung und Pilotierung von Patienteninformationen in Form von
PowerPoint  Prasentationen fir MS-Betroffene zum Thema Konfidenzintervalle
(Vertrauensbereiche) adressiert [31]. Zudem wurde ein Fragebogen zu Konfidenzintervallen
entwickelt und  getestet.  Betroffenenexperten und  MS-Nurses waren am
Entwicklungsprozess und der Testung der Machtbarkeit beteiligt. Es wurden drei
verschiedene  Patienteninformationen  entwickelt. In der Kurzversion werden
Konfidenzintervalle ohne Beispiel beschrieben, wahrend in den beiden anderen Versionen
das illustrative Beispiel eines Apfelfarmers verwendet wurde (Abbildung 2). Der Farmer will
in der einen Version (,Durchschnittsgewichte) das durchschnittliche Gewicht seiner Apfel
und in der anderen Version (,Apfelbehandlung®) die Wirksamkeit einer Behandlung
herausfinden, um den Wurmbefall seiner Apfelbdume zu verhindern. Die qualitative
Pilotierung mit 12 MS-Betroffenen zeigt vielversprechende Ergebnisse hinsichtlich der

Akzeptanz und Machbarkeit.

3 Forschungsansatz beim dem qualitative und quantitative Methoden verzahnt werden.
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Abbildung 2: Abbildung aus der Version ,Durchschnittsgewichte® [32]

Die Ergebnisse der randomisiert kontrollierten Pilotstudie mit n=64 Teilnehmern weisen, mit
durchschnittlich 4,8 von 6 richtig beantworteten Fragen darauf hin, dass die
Patienteninformation gut verstanden wird und dass das Wissen zu Konfidenzintervallen mit 6

Fragen erhoben werden kann.

Die dritte Arbeit ist der Kern der Dissertation [33]. Hier werden die Ergebnisse der
randomisierten kontrollierten Pilotstudie mit begleitender Mixed-Methods Prozessevaluation
dargestellt. Nurses, MS-Betroffene und Betroffenenexperten waren am Entwicklungs- und
Evaluationsprozess des Decision Coaching-Programms beteiligt. Das Programm beinhaltet:

e Eine 16-stlindige Schulung fir MS-Nurses (siehe [33])

e Die Coaching-Intervention: bis zu drei Coaching-Sessions mit der Nurse pro MS-
Betroffenen, Moderationskarten zur Unterstliitzung, Patienten-Arbeitsblicher zur
Frihtherapie und zum Therapiewechsel, Zugang zur evidenzbasierten
Informationsplattform (DECIMS-Wiki) und ein abschlielendes Arztgesprach
(Abbildung 3).

Das Coaching beinhaltet alle wichtigen Themen rund um die Therapieentscheidung:
Diagnose, Prognose, Therapieoptionen, Praferenzen, Werte, Angste und Sorgen sowie die
Umsetzung der Entscheidung entsprechend den sechs Schritten zum SDM [34]. Durch die
individuelle Entscheidungsbegleitung haben MS-Betroffene Zeit, die Optionen zu
Uberdenken, diese zu besprechen, zu reflektieren und persdnliche entscheidungsrelevante
Punkte einzubringen. Dabei wird die evidenzbasierte Online-Informationsplattform (DECIMS-
Wiki) nicht nur wahrend des Coachings genutzt, sondern MS-Betroffene haben auch von zu
Hause aus die Mdglichkeit, auf die Plattform zuzugreifen. Nach der Pilotierung der Schulung
und der Materialien erfolgte eine Evaluation durch eine Pilot-RCT mit begleitender
Prozessevaluation in zwei Zentren mit vier MS-Nurses. Die Pilotstudie [33] konnte bei n=73
Betroffenen mit Verdacht auf oder schubférmiger MS deskriptiv eine Uberlegenheit des

Coachings bezogen auf den primaren Endpunkt informierte Entscheidung (Wissen,
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Einstellung und Therapiebeginn) zeigen. Daten von 51 MS-Betroffenen standen fir die
Berechnung des primaren Endpunkts zur Verfiigung. 15 von 31 (48%) MS-Betroffenen in der
Interventionsgruppe trafen eine informierte Entscheidung, verglichen mit 6 von 20 (30%) in
der Kontrollgruppe. Die Analyse von n=18 Coaching-Videos zeigte eine gute Einbindung der
MS-Betroffenen in den SDM-Prozess (Erfassung mit MAPPIN‘SDM [35]).

Bis zu drei Nurse-
geleitete Decision
Coachings

Evidenzbasierte
pechus Informationsplattform

Unterstutzende Materialien

v

frlewery

. , Immuntherapie
W Patienten- Entscheldungs-
Karten | Arbeitsbuch | prozess

Strukturiert nach sechs Schritten
einer gemeinsamen
Entscheidungsfindung (SDM)

Abschlief3endes
Arztgesprach

Abbildung 3: Decision Coaching-Intervention

Die Prozessevaluation zeigte positive Reaktionen von MS-Betroffenen, Nurses und Arzten
auf die Intervention. Die Arbeit belegte, dass die Decision Coaching-Intervention machbar ist
und insgesamt von den Nurses, MS-Betroffenen und Arzten positiv angenommen wurde.

Allerdings stellen fehlende Daten, insbesondere in der Kontrollgruppe, eine Limitierung dar.

In der vierten Arbeit wird die Entwicklung und Pilotierung eines Schulungsprogramms zur
Magnetresonanztomographie (MRT) fir MS-Betroffene dargestellt [36]. Die Ergebnisse
unterstitzen die Weiterentwicklung eines evidenzbasierten Schulungsprogramms zur MRT,
um die Teilnahme von MS-Betroffenen an Therapieentscheidungen oder zum
Erkrankungsmanagement zu fordern. Ein Modul zur MRT fir den Decision Coach-

Trainingskurs wurde auf Basis der Schulung entwickelt.

Die flinfte Arbeit adressiert die Ergebnisse einer vierarmigen RCT mit 682 Teilnehmern [37].
Hier wurden neu entwickelte Balkengrafiken zur Kommunikation absoluter Risiken evaluiert.

Diese Grafiken sind der zentrale Baustein im DECIMS-Wiki zur Darstellung und
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Kommunikation des Nutzens der Inmunmedikamente. Die Studie zeigt, dass sich die beiden
Grafiken (100er Piktogramm und Balkengrafik) weder in einer statischen noch in einer
animierten Darstellung hinsichtlich des korrekten Verstandnisses der absoluten
Risikoreduktion unterschieden, jedoch die statischen Grafiken besser verstanden werden.
Insgesamt ist das Verstandnis mit knapp 50 Prozent richtig beantworteter Fragen jedoch

niedrig.

In der sechsten Arbeit [38] werden die Ergebnisse eines systematischen Reviews zur
prognostischen Bedeutung der MRT hinsichtlich der Entwicklung der Beeintrachtigung fur
Personen, die mit einem klinisch isolierten Syndrom eine MS Verdachtsdiagnose erhalten
haben, berichtet. In das Review wurden insgesamt 13 Studien eingeschlossen. Das
Hauptergebnis des Reviews, dass es einen Zusammenhang zwischen mehr als zehn T2
Lasionen im MRT-Bild und der Zunahme der Beeintrachtigung gibt, findet sich in den
DECIMS-Materialien wieder und wird im Coaching im Zusammenhang mit der Prognose
besprochen. Diese Arbeit ist zur Publikation eingereicht und wird deshalb als

deutschsprachige Kurzfassung dargestellt.

Die letzte Arbeit [40] beinhaltet die Weiterentwicklung der oben genannten PowerPoint
Prasentationen zu Konfidenzintervallen in Form von audiovisuellen Informationen als Videos
sowie die Evaluation mittels einer vierarmigen RCT. Die Ergebnisse der webbasierten
Studie, an welcher 734 MS-Betroffene teilgenommen haben, zeigen, dass Informationen zu
Konfidenzintervallen verstandlich sind und die ausfihrlichen audiovisuellen Informationen
besser verstanden werden. Die Videos kdnnen mittlerweile Uber das DECIMS-Wiki und
YouTube [39] abgerufen werden und sind somit flir MS-Betroffene und die Decision-Coaches
nutzbar, um das Verstandnis der Grafiken mit Konfidenzintervallen im DECIMS-Wiki zu
fordern. Die Publikation zu dieser Arbeit ist in Vorbereitung. Hier wird eine deutschsprachige

Kurzfassung der Studie berichtet.
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Abstract

Background: Multiple sclerosis is a chronic neurological condition usually starting in early adulthood and regularly
leading to severe disability. Immunotherapy options are growing in number and complexity, while costs of treatments
are high and adherence rates remain low. Therefore, treatment decision-making has become more complex for patients.
Structured decision coaching, based on the principles of evidence-based patient information and shared decision-making,
has the potential to facilitate participation of individuals in the decision-making process.

This cluster randomised controlled trial follows the assumption that decision coaching by trained nurses, using
evidence-based patient information and preference elicitation, will facilitate informed choices and induce higher decision
quality, as well as better decisional adherence.

Methods/Design: The decision coaching programme will be evaluated through an evaluator-blinded superiority cluster
randomised controlled trial, including 300 patients with suspected or definite relapsing-remitting multiple sclerosis, facing
an immunotherapy decision. The clusters are 12 multiple sclerosis outpatient clinics in Germany. Further, the trial will be
accompanied by a mixed-methods process evaluation and a cost-effectiveness study.

Nurses in the intervention group will be trained in shared decision-making, coaching, and evidence-based patient
information principles. Patients who meet the inclusion criteria will receive decision coaching (intervention group) with
up to three face-to-face coaching sessions with a trained nurse (decision coach) or counselling as usual (control group).
Patients in both groups will be given access to an evidence-based online information tool.

The primary outcome is ‘informed choice’ after six months, assessed with the multi-dimensional measure of informed
choice including the sub-dimensions risk knowledge (questionnaire), attitude concerning immunotherapy (questionnaire),
and immunotherapy uptake (telephone survey). Secondary outcomes include decisional conflict, adherence to
immunotherapy decisions, autonomy preference, planned behaviour, coping self-efficacy, and perceived involvement
in coaching and decisional encounters. Safety outcomes are comprised of anxiety and depression and disease-specific
quality of life.
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Nurses, Self-management, Evidence-based medicine

Discussion: This trial will assess the effectiveness of a new model of patient decision support concermning
MS-immunotherapy options. The delegation of treatment information provision from physicians to trained nurses
bears the potential to change current doctor-focused practice in Germany.

Trial registration: Current Controlled Trials (identifier: ISRCTN37929939), May 27, 2014.

Keywords: Multiple sclerosis, Coaching, Shared decision-making, Cluster randomised controlled trial, Patient information,

Background

Multiple sclerosis (MS) is a chronic, inflammatory,
autoimmune disorder, which is characterised by destruc-
tion of myelin in the central nervous system. The disease
affects mainly young adults, with an average age of onset
of around 30 years [1,2].

Around 2,000,000 people worldwide are affected with
MS and at least 120,000 people in Germany have MS
[3]. Further, recent insurance company based numbers
have estimated there to be around 180,000 affected people
in Germany [4]. There are between 3,000 to 5,000 new
cases every year in Germany (four to six per 100,000).

Due to the long course of this disease and resulting
severe disabilities, MS is of major health economic
relevance [5]. Annual costs per patient in Europe are
estimated at €18,000 for mild MS (Expanded Disability
Status Scale (EDSS) <4.0), €36,500 for moderate MS
(EDSS 4.0 to 6.5) and €62,000 for severe MS (EDSS >7.0)
[6]. Total societal costs in Germany have been estimated
at around €4,000,000,000 in 2001 [3].

Due to many uncertainties such as the possibility of a
benign variant of MS [7,8], and unclear long-term benefits
of treatments, some of them with life-threatening risks
[9], immunotherapy decisions are not straightforward. In
addition, recent studies have shown non-adherence rates
of up to 50% within the first two years of treatment [10].
Thus, immunotherapy decision-making and decisional
adherence are of high personal and societal relevance.

A shared decision-making (SDM) approach is currently
regarded as the ideal approach in medical decision-making,
based on the ethical principle of patient autonomy and on
patient preferences [11]. A prerequisite of SDM is the
availability of balanced and understandable information
emphasising the crucial position of evidence-based patient
information (EBPI) in this process [11]. A second aspect
of SDM is self-reflection on values and preferences, which
might substantially differ between patients and physicians
[12]. This ideal concept of informed SDM is confronted
with the current situation of medical care in Germany and
other European countries, characterised by an increased
burden of work for increasingly fewer physicians [13].

During recent years, so-called MS specialist nurses
have been established, partially with the support of pharma-
ceutical companies for coaching patients on injectable

treatments [14]. Although in some countries nurses already
have active roles [15], there has been no widespread,
systematic integration of MS nurses into immunotherapy
decision-making processes based on EBPIL. Coaching,
provided in a structured manner and according to the
principles of EBPI, can facilitate participation of individuals
in the decision-making process. In this trial the following
coaching definition of Stacey et al. [16] is applied:
‘Coaching is defined as the provision of support by a
trained individual (either in person or remotely - for
example by telephone or internet), who is supportive
but non-directive, for a patient or family facing a decision’
[16]. Further, decision coaching is determined by the
inclusion of SDM and EBPI components, as for example
the assessment of patients’ decision-making needs,
provision of information on benefits and harms of each
option, and the facilitation and monitoring of the
decision-making progress [16].

In a recent systematic review [17], decision coaching
provided along patient decision aids has been summarised
based on trials reviewed in a Cochrane review [18]. The
systematic review could not show a benefit regarding
knowledge improvement compared to provision of patient
decision aids only. For other outcomes, the trials pro-
duced diverse results, yet no negative effects have been
demonstrated. Due to these findings and the limited num-
ber of trials, the authors concluded that further research
in this area is needed [17]. However, in those trials where
coaching has been provided by nurses, results are in
general more promising [19-21].

We assume that beyond thoroughly developed decision
support technologies and advanced communication
concepts, structural change in clinical decision-making is
essential for successful implementation of patient in-
volvement into clinical practice. Therefore, this trial
aims at clarifying the possible gains of, and also barriers
to, giving MS nurses a crucial role in immunotherapy
decision-making processes. The nurse decision coach
model has been developed to redistribute health profes-
sionals’ tasks in supporting patients’ decision-making pro-
cesses [22]. Here, the physician encounter is supplemented
by the provision of an evidence-based online patient in-
formation tool (DECIMS-Wiki) and up to three decision
coaching sessions with specialist MS nurses (decision
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coaches) supporting patients to process the informa-
tion, to clarify patients’ own values, and to identify per-
sonal barriers in the decision-making process before a
decision is made. By this stepwise structured and indivi-
dualised process, we expect patients to be able to deeper
elaborate their own decisions and to more actively partici-
pate in decision processes. Clarification of patients’ own
values, identification of barriers, evidence-based informa-
tion, and participation in decision processes are prerequi-
sites for patients in order to make informed choices and
to achieve high decision quality.

This protocol has been developed and structured
following the recommendations of the Standard Protocol
Items: Recommendations for Interventional Trials (SPIRIT)
2013 statement for clinical trial protocols [23]. Please see
Additional file 1 for the complete SPIRIT checklist.
Further, the Consolidated Standards of Reporting Trials
(CONSORT) extensions for cluster randomised trials and
for randomised controlled trials of non-pharmacologic
treatments have been considered and will be used for
reporting study results [24,25].

A recent Cochrane review showed that decision aids
[26] in health treatment enhance accurate expectations
and increase patient involvement. Also patient-physician
communication is positively influenced if values are
explicitly clarified. However, effects on decisional adherence
and health outcomes remain inconsistent. In another
Cochrane review [27] on interventions for health profes-
sionals to enhance SDM, all three trials out of 39 trials
using a nurse-based educative intervention showed changes
in consultations [28] and on patient relevant outcomes
[29,30], stressing the relevance of this approach. In
addition, our own Cochrane review on information
provision interventions in MS identified 10 randomised
controlled trials with heterogeneous approaches and
inconsistent results [31].

Since 2001, we have studied EBPI and SDM in MS
and conducted four controlled trials [32]. All interven-
tions were based on the concept that more patient
involvement through carefully developed information
leads to a greater sense of control and empowers
patients for disease-specific self-management especially
regarding treatment decision making. While epidemio-
logical studies in MS have consistently shown that object-
ive and perceived stress is a relevant relapse risk factor
[33], altered psychological factors might even impact on
the overall disease process [34]. Our first randomised
controlled trial clearly showed altered health behaviour in
MS relapse management after a four-hour educational
intervention in a cohort of 150 MS patients followed up on
for two years [35]. Interestingly, trained patients had less
relapses. On the other hand, a printed EBPI on immuno-
therapy alone was not sufficient to alter decision-making
processes in another trial [36)].
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Other groups have engaged in the evaluation of
patients’ attitudes and risk behaviours as well as in
the effects of information provision (for review see
Giovannoni and Rhoades [37]). However, decision-making
about, and adherence to, immunotherapy with the aim of
an individualised treatment in MS remains a highly
complex topic.

Recently, we finished a multicentre study with 192
patients with early MS comparing group education to
a stress management intervention [38]. The intervention
significantly improved relevant risk knowledge and
informed choice. The same applies to another recently
terminated study addressing MS patients in rehabilitation
clinics offering an immunotherapy group education
programme [39]. In both trials, informed choices signifi-
cantly increased in the intervention group (IG), but no
effects on therapy decision-making or health outcomes
were found.

In summary, results for EBPI and decision support
indicate that it might not be sufficient to solely provide
information and/or decision aids. Apparently, patients
need time and support to reflect on the information and
discuss options. In case of more complex decisions, for
example on immunotherapy, the formerly applied
approaches seem to not be sufficient, and individual
decision support might be helpful in supplementing
physician consultations in order to achieve successful
informed SDM. In addition, group interventions are not
tailored to the individual treatment decision setting and can
therefore not account for differences in decision-making
priorities or individual information processing.

Here, specialist MS nurses seem the ideal candidates to
act as decision coaches, a concept successfully administered
in other diseases [17]. Up to now only one controlled study
addressed the impact of MS nurse counselling, showing
beneficial effects in sexual quality of life [40].

Aims and objectives

We hypothesise that structural changes in immunotherapy
decision-making, including redistribution of tasks between
specialist nurses (decision coaches) and physicians, will
enhance elaborated decisions and improve healthcare
management in MS. First, the intervention will empower
patients to make more informed choices, tailored to their
preferences and values. Second, decisional conflict will be
lower compared to controls, and decisional adherence
will be maintained. Third, decisional encounters will
demonstrate more SDM. Finally, self-efficacy and coping
competences will be enhanced.

Methods/Design

The DEcision Coaching In persons with relapsing-
remitting Multiple Sclerosis (DECIMS) trial will be carried
out as a superiority cluster randomised controlled trial.
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Due to the nature of the intervention and the cluster
design, only outcome assessment can be blinded.

A cluster design is adequate as the intervention is
delivered to centres, specifically the nurses; therefore
centres have to be the unit of allocation. Thus, con-
tamination between nurses and patients of differently
treated groups based on a randomisation within the
centre is avoided. Moreover, it is possible to induce and
observe possible structural changes in the participating
MS-outpatient clinics.

Following the Medical Research Council guidance for
the development and evaluation of complex interven-
tions [41], the intervention was pre-tested with regard
to feasibility and is currently piloted in two centres
(St Josef-Hospital Bochum and University Medical
Center Hamburg-Eppendorf). Furthermore, the main
study will be accompanied by a process evaluation and an
economic evaluation.

Study setting

The study will be conducted in different neurological out-
patient clinics throughout Germany. At present, 14 centres
participate in the DECIMS trial (see Additional file 2 for
details). The two study sites participating in the feasibility
and pilot trial (St Josef-Hospital Bochum and University
Medical Center Hamburg-Eppendorf) will not participate
in the main study.

Eligibility criteria

Neurological outpatient clinics in German hospitals
which have a specialisation in MS are eligible to participate.
Nurses are eligible if they specialise in the field of MS and
are currently employed at the participating centres.
Specialisation is defined as special qualifications and/or
long-standing professional experience in patients with MS.

Patient inclusion criteria

Patients older than 18 years with possible MS, defined
by a typical clinical syndrome and at least one MRI
lesion and/or positive oligoclonal bands [42]; and
patients with relapsing-remitting MS (RRMS), according
to the McDonald criteria [43], will be included. To
achieve a homogeneous sample, only patients deciding on
starting, stopping, or changing first-line MS immunotherapy
therapy (glatiramer acetate, interferon-beta preparations,
dimethyl fumarate or teriflunomide) will be included. This
will lead to inclusion of recently diagnosed MS patients as
well as patients under treatment, considering switching
from an injectable to an oral drug. Although patients
with very early or established RRMS under treatment
might differ considerably with respect to attitudes, disease
experience, and disability, as well as availability of thera-
peutic options, these factors can be controlled for and any
effect of disease stage can be investigated. Likewise, these
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two scenarios are highly representative for daily routine
and practice.

The study will use the internet for information provision
and data collection; therefore only patients with access to
the internet will be included.

Patient exclusion criteria

Patients with secondary-progressive MS, primary-progressive
MS, or any suspected central nervous system disease
other than MS will be excluded. Furthermore, patients
who are considered non-responders to a first-line
treatment and who are facing a decision on escalation
immunotherapy therapy (such as natalizumab, fingolimod,
or alemtuzumab) or symptomatic therapy will be excluded.
Also, severe cognitive deficit or major psychiatric illness
affecting information uptake are exclusion criteria. In
addition, patients who are related to medical personnel
from the participating study centres will be excluded from
the study.

Interventions

Intervention group

The ‘decision coach programme’ has been developed
according to the Medical Research Council’s framework
for developing and evaluating complex interventions [41].
Considering the SDM communication concept [44], nurses
specialising in MS will take part in a training course to
acquire relevant skills to perform immunotherapy decision
coaching. Afterwards, they will conduct the study interven-
tion, which consists of up to three decision coaching ses-
sions per patient. As part of the intervention, a web-based
information tool, the DECIMS-Wiki, moderation cards,
and a patient workbook have been developed to pro-
vide information and to give guidance throughout the
decision-making process (see Figure 1).

The DECIMS-Wiki has been developed based on litera-
ture searches and an update of available brochure-based
information materials from previous studies [45]. The tool
was drafted by the research group at the study centre in
Hamburg and will be continuously revised in cooperation
with all participating study centres. In addition, each
patient will be provided with a patient workbook, which is
targeted to the specific kind of decision to be made
(first treatment or switchers). The decision nurses are
instructed to organise the coaching process considering six
subsequent topics to be discussed in a decision-making
process [46]. The six steps of an SDM-process are:

1. to review the problem requiring a decision-making
process;

2. key message: decisions cannot be made based on
evidence alone. It is the patient who needs to decide;

3. information about pros and cons of each option
(including no immunotherapy);
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DECIMS-Programme

Main components ‘decision coach training course’
+ Knowledge acquisition in shared decision making, evidence-based patient
information, evidence-based medicine, coaching skills, magnetic resonance imaging

+ DECIMS-Wiki
+ Coaching manual (moderation cards)
+ Patient workbook

> o

Intervention:
Up to three nurse-led immunotherapy decision
coaching sessions per patient

Patient-tools:
« DECIMS-Wiki
« Patient workbook

S

l Final patient physician consultation ]

Figure 1 The DEcision Coaching In persons with relapsing-remitting Multiple Sclerosis (DECIMS) trial programme.

4. expectations of the patient;

5. decision (progress in decision-making, deferment is
a possible decision); and

6. arrangements.

The moderation cards and the patient workbook are
structured according to the above described six SDM
steps. Further, the moderation cards guide the inclusion
and connection of the DECIMS-Wiki and the patient
workbook into the coaching process.

The curriculum of the training programme is based
on previous expertise in the training of consumer
representatives [47]. Moreover, train-the-trainer expertise
from a previous programme was used [48]. The training
focuses basic skills in SDM, including EBPI and coaching,
using methods established in physician communication
trainings [49,50]. The training includes further guidance
on using the DECIMS-Wiki and insight into the use,
interpretation, and impact of findings on magnetic
resonance imaging (MRI) scans.

After randomisation, nurses in the intervention
clusters will receive special training. All nurses will
receive the same training provided by the same research
team. The training consists of provision of preparatory
materials and tasks, a training course (three days, 16 hours
in total), and a structured feedback (via telephone)
concerning coaching performance in practice after the
training course. Knowledge gain of the nurses will be eval-
uated through questionnaires (before and after training).
Up to six coaching sessions per decision coach will be
video-recorded shortly after the training to give structured
feedback on coaching performance. The videos will be
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evaluated independently by two researchers who will
use standardised forms to assess the quality of the
coaching session (in terms of SDM, EBPI, and coaching
competencies). When nurses, do not implement important
aspects which ensure a standardised delivery of the
intervention despite receiving this feedback, they will
be excluded from the study. Those aspects are:

1. no coaching according to the SDM criteria,

2. no use of the DECIMS-Wiki during the coaching,

3. not able to explain the bar charts on treatment
effects to participants,

4. no appropriate use of the moderation cards or their
contents during the coaching.

However, before a nurse will be excluded from the study,
efforts will be taken to communicate that information
(for example through extra training).

Eligible patients will receive their first coaching session
with the decision coach within two weeks after inclusion
with up to three coaching sessions per patient. Periods
between sessions should not exceed two weeks. A single
coaching session will last up to one and a half hour.
Patients and decision coaches (nurses) will evaluate
the coaching sessions via web-based questionnaires.
Additionally, decision coaches will keep a logbook to
document each coaching session.

Patients will be given access to the DECIMS-Wiki to
prepare for coaching sessions, to gain further relevant
knowledge, and to be able to reflect upon options
between coaching sessions. After the final coaching
session, patients will see a physician within two weeks to
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decide upon immunotherapy. It is possible that in
individual patients more than one medical encounter
will be necessary in order to make a decision. A total
of 40 physician-patient encounters will be audiotaped
in four centres in order to measure possible changes
in the physician-patient communication (for detailed
information see process evaluation).

In addition, physicians in both groups will receive an
information package on SDM. The package consists of
the following information:

1. A letter, including information about the study, the
SDM concept, and the request to follow the SDM
concept during the study.

2. A link to a video (password protected), which shows
a physician-patient conversation according to the
SDM concept.

3. An article, which provides information about SDM
in the field of neurology [51].

This information will be handed out to all participating
physicians in the IG as well as in the control group (CG),
since it is intended to assess the effects of the decision
coaching intervention using trained nurses alone.

Control group

The CG will be given access to the evidence-based online
patient information-tool (DECIMS-Wiki), which will also
be used in the IG, including an information sheet on how
to use it, and otherwise receive care as usual.

Offering both groups access to evidence-based informa-
tion will allow for a better estimate whether possible dif-
ferences between groups can be attributed to nurse-led
decision coaching. For the same reason, physicians in the
CG also receive the SDM package.

Criteria for discontinuation

Adverse events

Our previous work has shown that even complex infor-
mation about MS treatment evidence is appreciated by
patients [32]. Handing over information provision from
physicians to nurses might induce concerns among MS
patients. However, the framing of the intervention is as
‘preparation for a medical encounter’, therefore, we do
not believe that patients perceive the intervention as
a reduction of physician attention. The process is
individualised to the decision pace of individual patients,
allowing for individual decision-making processes. To
account for possible adverse events, we will continuously
monitor satisfaction with the process, which will be also
communicated to the Data and Safety Monitoring Board
(DSMB). We do not foresee any other harm of the
intervention.
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Patient withdrawal

Patients in both groups can quit the study at any time
point. Patients who withdraw from the study are asked
whether they agree to continue to fill in a limited set of
questionnaires related to the primary study outcome.

Physician encounters

It is aimed that patients do not see a neurologist during
the coaching stage. However, there are situations
where patients have to or want to see a neurologist
(for example, for relapse management). In these cases,
neurologists in the participating outpatient clinics and
practises are asked whenever possible not to discuss
immunotherapy options. Still, this might not always
be appropriate and some patients might also consult
a practice-based neurologist. Any physician encounter
will be documented.

Strategies to improve adherence

Decision coaches

All decision coaches will receive a study coach folder
including all relevant documents of the training, the
patient workbooks, moderation cards, and further material
on communication and coaching.

Coaching fidelity will be secured through different
measures: first, an interactive three-day training course
in Hamburg; and second, video feedback of two coaching
patients per nurse in the respective centre. Also, they will
be contacted regularly (monthly during the first three
months and every two to three months afterwards) to
ensure quality standards of coaching sessions and support
the decision coaches. Calls will consist of open and closed
questions and decision coaches will have the opportunity
to come up with their own aspects (as for example
questions concerning coaching procedures or the
DECIMS-Wiki). Furthermore, we aim to hold three to
four telephone conferences per year with participating
nurses from the IG. This will provide an opportunity
for the nurses to connect and share experiences, for
example to discuss difficult coaching situations.

Logbook

Decision coaches are further asked to use an online
logbook for each participant to support a standardised
delivery of the intervention.

Coaching sessions

Moderation cards will be provided to decision coaches
to ensure that the key components of the intervention
are delivered to the patients. This adds to the patient
workbook, which also provides guidance through the
SDM steps. Coaches might prepare sessions by looking
into the coaching cards. In each coaching session it is
aimed that the DECIMS-Wiki, the moderation cards,
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and the patient workbook are used. Moreover, the work-
book and the moderation cards do serve as structuring aids
for the encounters.

Strategies to facilitate the utilisation of the DECIMS-Wiki
Decision coaches will be informed about the DECIMS-Wiki
and use the tool during the training course, and the
DECIMS-Wiki will be addressed during telephone calls and
in the logbook. Beyond that, decision coaches will be
informed when the platform has been updated.

Patients

If patients miss an appointment, they will be contacted
by the decision coach to arrange a new appointment.
Patients will be contacted by email by a member of
the coordinating centre in Hamburg when it is time
to fill in a form, and will be asked to complete the
questionnaires within a specified time period. Patients
who miss the completion will again be reminded by
email and telephone. When appropriate, patients will

Table 1 Major endpoints CRCT
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be asked to fill in a questionnaire in the outpatient
clinic directly after an encounter.

Decision coaches will inform patients about the
DECIMS-Wiki and use the tool during the first coaching
sessions reminding patients to use it between sessions.
All patients will receive a personal password for the
DECIMS-Wiki and an information leaflet about the tool.

Relevant concomitant care

Relapse management

In case of deterioration, for example a relapse during
the coaching stage, the participant is free to consult a
specialist and receive appropriate treatment.

Outcomes
For a list of the major endpoints of the DECIMS trial,
see Table 1.

Primary outcome
We have previously applied the multi-dimensional measure
of informed choice in two controlled trials [52]. Here,

Instrument Measurement time points
Enrolment Allocation Post-allocation
-t to t, t t3 ts ts

Eligibility screen X
Informed consent X
Allocation
Sociodemographic data X X
EDSS X
SDMT X
MS-related data and resource use X X X
MMIC:

Risk knowledge X X X

Attitude X X

Immunotherapy status X X X
Dyadic DCS X (nurse) X (physician and patient)
Dyadic MAPPIN'SDM X (nurse and patient) X (physician and patient)
HCR trust scale (Physician/Nurse trust) X X
PBMS X X
CPS X X
Decision autonomy X X X
CSES X X X
HAQUAMS X X X
HADS X X X

t; = after last decision coaching; t, = directly after final physician decision encounter; t; = two weeks after final physician encounter; t, = three months after final
physician encounter; ts = six months after final physician encounter. CPS: Control Preference Scale; CSES: Coping self-efficacy scale; DCS: Decisional Conflict Scale;
EDSS: Expanded Disability Status Scale; HADS: Hospital Anxiety and Depression Scale; HAQUAMS: Hamburg Quality of Life in MS Scale; HCR trust scale: Health care
relationship trust scale; MAPPIN'SDM: Multifocal Approach to Sharing in Shared Decision Making; MMIC: Multi-dimensional measure of informed choice; MS: Multiple

Sclerosis; PBMS: Planned Behaviour in MS Scale; SDMT: Symbol Digital Modalities Test.
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informed choice is defined as a compound measure com-
bining three dichotomous measures: risk knowledge,
attitude, and therapy uptake. Informed choice encompasses
adequate risk knowledge, with either uptake or non-uptake
of immunotherapy, and a corresponding (congruent)
positive or negative attitude. Attitude will be assessed using
a single question directly after the final physician encoun-
ter. Uptake will be evaluated from the patient after six
months. Risk knowledge will be measured using a previ-
ously developed and adapted questionnaire 14 days, and
three and six months after the last physician encounter
[53]. As applied in a previous trial, the cut off for adequate
risk knowledge will be defined a priori as the value that
30% of all patients with highest scores reach at baseline. In
addition, risk knowledge will be analysed as a continuous
variable to enable comparability with other studies. Earlier
trials have shown that patients who meet the primary
endpoint more often realise their preferences [38,39].

Secondary outcomes

The Decisional Conflict Scale ((DCS) [54]) has been
used in numerous decision support interventions and is
regarded as a tool to monitor comfort with the decision
process. Here, a dyadic DCS [55] (patient - decision coach
and patient - physician) will be applied as key secondary
endpoint after the last coaching session (IG) and after the
final physician encounter (for both the IG and CG).

Further tools will be used to monitor decisional
processes assessing autonomy preferences (Control
Preference Scale (CPS) [56]), behavioural beliefs, and
self-efficacy (Planned Behaviour in MS Scale (PBMS) [57]).
Coping and self-efficacy will be assessed by application
of the recently validated Coping Self-efficacy Scale
(unpublished data Poéttgen J, Mohr DM, Ziegler K,
Gold SM, Heesen C) based on Chesney et al. [58]).
Perceived involvement in coaching and decisional encoun-
ters from patients’ as well as physicians’ and nurses’
perspectives will be evaluated with the Multifocal
Approach to Sharing in Shared Decision Making
(MAPPIN’SDM) evaluation [59]; applying a newly
developed short version. We will assess participants’
trust in nurses and physicians [60].

Decisional adherence (including the decision against
immunotherapy) and acceptance of the intervention
will be assessed from patients using a standardised
questionnaire at three and six months after the last
physician encounter (for both the IG and CQ). Finally,
duration of decision coaching and physician encounters
will be documented.

Tertiary outcomes (control and safety parameters)

As control parameters we will use measures for anxiety and
depression using the Hospital Anxiety and Depression Scale
((HADS) [61]), and disease-specific quality of life using the
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Hamburg Quality of Life in MS Scale (HAQUAMS) [62]).
Moreover, standard disease-monitoring parameters will be
obtained; relapses and disability as measured by Expanded
Disability Status Scale ((EDSS) [63]) and the Symbol Digital
Modalities Test ((SDMT) [64]) for cognition. Occurrence
of relapses will be evaluated at baseline, 14 days, and three
and six months after the last physician encounter (for both
the IG and CG) using a standardised questionnaire.

Health economic outcomes

Data to perform health economic analyses will be
assessed with an adapted tool used in a previous trial
[35]. Patients will be asked to consent for collection of
health insurance data for the study period.

Focus will be the rate of patients initiating MS immuno-
therapy as well as relapse treatment prescription (including
route of administration). Further, number of MS-related
visits to neurologists and general physicians, number of
MRI scans, missed days at work, and hospital stays will be
evaluated.

Participant timeline
For a description of the flow of the DECIMS trial see
Figure 2.

CRCT: cluster randomised controlled trial; DCS:
Decisional Conflict Scale; MAPPIN'SDM: Multifocal
Approach to Sharing in Shared Decision Making; MMIC:
Multi-dimensional measure of informed choice RRMS:
relapsing-remitting multiple sclerosis

Screening visit

As it is not possible to coach all suitable patients in
every participating centre, not all potentially eligible
patients will be included. To avoid selection bias, possible
recruitment days will be randomly determined by a statisti-
cian for those centres, and an independent person will call
the study sites weekly to inform them about the recruit-
ment day(s).

Nurses (for both the IG and CG) will create a list on
all recruitment days, recording all MS patients who
attend the outpatient clinic that day. Potentially eligible
patients will be identified using a screening form (form one)
during an appointment. Screening form one has to be filled
in for every patient. Therefore, reasons why patients are not
suitable will be documented as well. When patients seem to
be suitable for the study, they will receive information about
the study from the physician or from a nurse. For diagnostic
cases in which an early treatment will be discussed,
physicians will invite patients after having communicated
diagnostic test findings. In the case of treatment switchers,
the encounter is stopped before counselling about the
possible immunotherapy options will take place. Physicians
have to fill in a second screening form, including the study
inclusion criteria, for all patients who seem to be suitable
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12 neurological outpatient

DECIMS clinics randomised
CRCT Flow / \
Clinics randomised to control Clinics randomised to intervention
Patient with possible or definite Patient with possible or definite
RRMS within a decision process RRMS within a decision process
=
£
'© Informed consent and Informed consent and
u'i baseline data baseline data
'y
Inclusion Inclusion

JL

Up to three nurse-led decision
DECIMS-Wiki coaching sessions

DECIMS-Wiki

Physician encounter(s)

Physician encounter(s)

Intervention

Decision Decision

~ /

Directly after encounter:- Dyadic DCS (decisional conflict), satisfaction,

involvement in decision making (MAPPIN'SDM)

14 days: Primary endpoint: risk
knowledge and attitude

Follow-up

Month 6: Primary endpoint:
uptake

Figure 2 DEcision Coaching In persons with relapsing-remitting Multiple Sclerosis (DECIMS) trial flow.
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for the study. Informed consent will be obtained from
patients fulfilling the inclusion criteria after they have had
enough time to read the study information sheet and ask
questions. The encounter will be stopped when informed
consent is given, and patients will be invited to fill-in
baseline data via an online questionnaire database and
will receive an access code to the DECIMS-Wiki after
the completion of baseline questionnaires. Depending
on the cluster’s group allocation, patients will receive
a new appointment with the physician or an appointment
with the decision coach. Suitable patients, who are not
willing to participate in the study, will be asked for the
reason (screening form two).

Baseline data and allocation

After information about group allocation, patients in
the CG will receive an information sheet about the
DECIMS-Wiki from a nurse, will receive usual care,
and a decisional encounter with the physician will be
scheduled. In the IG, apart from information about
access to the DECIMS-Wiki, an appointment for a
first encounter with the decision coach will be scheduled
within 14 days. After inclusion and the completion of
baseline questionnaires, patients will receive an elec-
tronic access code to the DECIMS-Wiki, which is
linked to the information technology platform of the
Krankheitsbezogenes Kompetenznetz Multiple Sklerose
((KKNMS) Competence Network Multiple Sclerosis).
Further appointments will be planned at the end of
each encounter, which could be up to two more with
the decision coach and up to two with a physician.

Encounters and web-based visits

After the last encounter with the decision coach, prompt
feedback from patients will be collected at the centre by
web-based questionnaires. After up to three meetings
with the decision coach (visits one to three), up to two
decisional encounters with a physician will take place
within four weeks. Decision coach encounters will be
videotaped and sent to the Hamburg study centre for
analysis by the research group.

Patients will be followed up on using web-based ques-
tionnaires within 14 days, after the final encounter with
the physician (web-based visit), after three months
(web-based visit), and after six months (web-based
visit and standardised telephone interview).

Additional visits

At least three randomly selected patients from each
intervention cluster will be contacted after the follow-up
period and asked to take part in an additional interview,
which will be conducted in the context of the accompany-
ing process evaluation (for details see process evaluation).
Furthermore, when additional funding is provided, patients
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will be contacted via telephone by the study centre to assess
their current treatment status after 12 and 24 months.

Sample size

The primary endpoint of the DECIMS trial is informed
choice, that is, a fitting of good knowledge, a given
attitude, and the corresponding uptake. Each of these
three dimensions will get a dichotomous rating of ‘yes’ or
‘no’. Based on data from prior studies [35,36], we assume
that after the intervention, 60% of patients in the IG will
show ‘adequate’ knowledge compared to 40% in the CG.
Adequate knowledge is defined as the number of ques-
tions correctly answered by 30% of patients at baseline,
which was also applied in previous work. We assume that
in the IG group about 80% of attitudes and decisions are
congruent, compared to 70% in the CG. Therefore, we
expect 48% of IG patients to make informed decisions
compared to 28% of patients in the CG. In order to detect
this difference with a power of 90% and a significance level
of alpha=0.05, 12 clusters with 23 patients per cluster
will be needed, assuming an intra-cluster correlation
coefficient of 0.0045, which is a conservative estimate
based on data from our previous trial [38].

Assuming a dropout rate of 10%, 25 participants per
centre will be needed, accounting for a total of 300
participants in 12 clusters. In all our previous trials
on EBP], loss to follow-up was less than 10%. Therefore,
10% seems a realistic and conservative assumption.

Recruitment

Contact persons of different MS clinics in German
hospitals were contacted by the project leader (CH)
and informed about the study. All outpatient clinics
which were willing to participate have been included in
the study. Recruitment strategies will be individualised to
ensure that centres’ specific requirements are addressed
(please see screening visit). The feasibility of recruitment
is currently being tested in the pilot study.

Allocation

Clusters will be stratified by type of hospital (university
hospital or community based hospitals). Allocations will
be computer generated and will be performed by a
statistician not involved in the conduct of the trial.
Prior to randomisation of the centres, contextual factors
of the participating centres will be assessed in a baseline
survey.

Centres will be aware of their allocation status. To
minimise selection bias, patients will not receive explicit
information about their allocation group, but will
only be informed that they will be assigned to one of two
methods of information provision about MS immunother-
apy (information provision only or information provision
plus information by a nurse).
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Blinding

Blinding of patients in patient information trials is difficult
as the intervention can be easily detected. Therefore, due
to the nature of the intervention it is not possible
that clusters and patients are blinded. Nevertheless,
contamination is avoided by the cluster design and
patients will only be informed that two different ways
of decision support regarding immunotherapy, information
provision only or information provision plus information
by a nurse, will be assessed. Assessment of the endpoints
will be evaluator blinded as persons concerned with
outcome assessment (by telephone interviews) will
not be informed about patient and centre allocation.

Data collection methods

Data will be collected at seven time points using
web-based questionnaires (see Table 1). Use of the
web platform will be explained via information sheets
and through personal information within the study
centres. Additionally, some data will be collected by
telephone using trained and blinded interviewers after
six months and, depending on funding, after 12 and
24 months (see Additional file 1).

Statistical methods

For the primary outcome measure, the proportion of
informed decisions within a treatment group, a generalised
linear mixed model, reflecting the hierarchical structure of
the data will be used [65]. Due to the relatively small
numbers of clusters, imbalances in baseline characteristics
on cluster and individual level may occur which are not
fully covered by randomisation. Therefore the model will
be adjusted for baseline variables. The treatment effect will
be analysed at cluster level, whereas covariates will be
analysed individually by the model. For the secondary
outcome measures linear mixed models or generalised
linear mixed methods will be used adjusting for clusters by
random effects. These models also allow analyses of sub-
groups. All analyses will be performed on the intention-to-
treat population.

It is planned to perform subgroup analysis of the two
groups of patients included in the trial: first, those with
a recent diagnosis, facing an initial decision on immuno-
therapy and second, those considering changing to an
oral treatment. Apart from demographic baseline data,
all analyses will be cluster-adjusted. We will report causes
for study withdrawal for each patient to clarify whether
there are any differences between the intervention and
control clusters.

In addition, a sensitivity analysis will be performed to
evaluate the robustness of study results and to explore
different imputation techniques. Altman [66] addressed
that there is no ideal method to address missing data.
Therefore, different common imputation techniques [67]
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will be applied and reported with as well as without
imputation techniques as suggested by Altman [66].
Last observation carried forward, as well as best and
worst case scenario for dichotomous outcomes and
multiple imputation techniques, will be conducted in
the sensitivity analysis [68].

Harms

As relevant adverse events are unlikely, no interim
analyses are planned and no stopping rules will be
applied. Nevertheless, safety measures are applied as
tertiary endpoints to control for anxiety, depression,
and disease-specific quality of life. Furthermore, stand-
ard disease monitoring parameters will be collected
(such as relapse rate, disability status, and functional
status).

Research ethics approval

Ethical approval has been obtained from the ethical
committee of Hamburg Chamber of Physicians (approval
number: PV4576), and has been obtained from local
committees at each centre location. Please see Additional
file 2 for details.

Feasibility study and pilot trial

The intervention and the study procedures including
outcome assessment were pre-tested through a feasi-
bility study and are currently being tested in a subse-
quent pilot randomised controlled trial in the study
centres in Hamburg and Bochum. The pilot study
aims at first testing the randomisation procedure and
second to gather data on feasibility of conducting the
main trial.

For the feasibility study, four nurses specializing in
MS from the centres in Hamburg and Bochum have
received training in Hamburg. The feasibility study
has been conducted over six months and 12 patients
were included. Each decision coach has coached three
patients, chosen by either the decision coach or the
physician. The feasibility study aimed to evaluate the
training course, access the acceptability of the prog-
ramme (decision coaches, patients, and study sites),
and to detect barriers and facilitators. Therefore, tele-
phone interviews with included patients were conducted
and analysed.

Currently, a pilot randomised controlled trial is being
performed in the two centres in Hamburg and Bochum.
Here, we aim to recruit 30 patients per centre, following
the main study procedure with the following adaptation:
both intervention and control intervention will be tested
in each study centre. Therefore, both centres will receive
randomised days to recruit either for the IG or CG.
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Both the feasibility and pilot study follow the main
hypothesis that the concept is feasible for decision
coaches and patients. In detail, it is tested whether:

1. patients agree on initially consulting a nurse
(decision coach),
the patient workbook is acceptable for patients and
decision coaches,
the DECIMS-Wiki is helpful in the decision process,
the patient workbook and information platform can
be used together during encounters,
study recruitment is feasible, and
outcome measurements are acceptable.

Data from the feasibility study have been used to adapt
the train-the-trainer course to nurses needs in the
encounters and we developed moderation cards (instead
of an information sheet) for the decision coaches. Further,
as a result of the pilot study, it has been decided to
videotape all coaching sessions.

In addition, different possibilities to present data of
risk communication (for example graph or pictogram)
will be evaluated in terms of knowledge and understanding
via web-based surveys in cooperation with the German MS
Self-help Society (DMSG). For example, an education tool
to support the comprehension of confidence intervals will
be tested.

Process evaluation

Process evaluations should generally be accompanying
complex intervention studies in order to measure
programme fidelity and explore reasons for an effective
or ineffective intervention [69]. Following the guidance
of the Medical Research Council, the cluster randomised
controlled trial will be accomplished by a process evaluation
in order to assess study processes concerning patients,
decision coaches, and the setting and context of the study.
A process evaluation is of great use to understand the
results of a study, and to later translate a successful
intervention into practice [41,70].

Recently, Grant et al. [70] have published guidance for
the development of process evaluations specifically
addressing process evaluations for cluster randomised
controlled trials of complex interventions. This frame-
work will be used to guide the process evaluation of
this study.

Ferlie and Shortell [71] suggest four levels of change
which have to be considered in order to reach quality
improvements in health care systems: individual level,
group or team level, overall organisation level, and larger
system level or environment in which individual organi-
sations are embedded. Thus, teams build an important
basis for changes. Depending on the level(s) and the
intervention targets, different theories are relevant [71].
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The intervention in this project targets people with MS,
who face a decision) concerning immunotherapy (begin,
start or change of immunotherapy). Therefore, MS
nurses who work in an outpatient clinic will be trained as
decision coaches. The study intervention affects all
persons who are involved in the decision-making process;
patients, physicians, and nurses. Presumably, a successful
intervention depends on the support and attitude of the
whole MS outpatient team towards the planned decision
coaching intervention. However, it is hypothesised that a
successful implementation of the intervention relies
decisively on the motivation and attitude of the trained
MS nurses.

The knowledge, which will be imparted during the
nurse training course, is based on the principles of
evidence-based medicine [72], and the knowledge trans-
fer reflects established educational theories and concepts
[73,74]. Further, the theory of planned behaviour [75]
has been applied concerning contents of the training
and the transfer of knowledge into practise (decision
coaching performance).

Overall, the project is guided and determined by the
principles of evidence-based medicine [72] and EBPI
[76]. Further guidelines and concepts are considered: the
MRC guidance for developing and evaluating complex
interventions [41] for the design of the study and the
SDM concept [46] to design and conduct the decision
coaching intervention.

As mentioned above, the process evaluation is a
mixed-methods study [77]. Qualitative and quantitative
methods will be applied in combination and will be
analysed together in order to illustrate and explore
changes related to the decision coaching intervention
on the cluster level (as for example change of structure in
the outpatient’s clinics), as well as the individual level (as
for example attitudes of the nurses). Partly, the quan-
titative results of the trial will be used to determine
questions of the qualitative interviews to be con-
ducted after the study. Therefore, quantitative and
qualitative methods are used intentionally to acquire
a comprehensive impression of study processes and
mechanisms.

In this process evaluation, a variation of the embedded
design of mixed-methods studies is applied [78]. Besides,
qualitative methods have been used within the feasibility
study before the start of the trial to investigate study
materials (the DECIMS-Wiki and patient workbook)
with regard to user-friendliness and comprehensibility
(see also trial protocol).

The framework proposed by Grant et al. [70] consists
of 10 domains (Figure 3). Three domains are comprised
of processes in which clusters are involved: recruitment of
clusters, delivery to clusters, and response of clusters.
Three domains address the processes within the target
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Processes involving
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receives the work of the
intervention in each
setting? Are they
repr tive?

Recruitment of clusters:
How are clusters sampled
and recruited? Who agrees
to participate?

—

v

v

—\
Effectiveness: What are

the effects on the primary

and secondary outcomes?

{~ Delivery to individuals:
What intervention is
delivered in each cluster?
Or what behaviour change
has occurred because of

v

Delivery to clusters: What\
intervention is actually
delivered to each cluster? Is
ittheintended

\ intervention? /

N
Response of clusters: How ( Response of iridividuals:
is the work of the ponzs uals:
£ . . How does the target
intervention and trial ooulstoTEsOnd?
implemented in and pop! P )
\_ adopted by clusters? Y, \_ Y,

|

Maintenance: How and

why are these processes

sustained over time (or
not)?

Unintended consequences:
change in other outcomes
which may be perverse,
harmful or beneficial?

[ Theory: What theory has been used to develop the intervention ? Can a theory be considered to interpret the effects of the intervention? ]

(

Context: What is the wider context in which the trial is being conducted (eg organisation of healthcare, financial and non-financial incentives
affecting the processes being examined)?

)

Figure 3 Overview of the process evaluation steps (from Grant et al. [70]).

population: recruitment and reach in individuals, delivery
to individuals, and response of individuals. Further chap-
ters cover theory, context, maintenance, and unintended
consequences (see Figure 3).

As shown in Figure 3, effectiveness is displayed
additionally to the 10 process evaluation steps. This
concerns the results of the trial, which for instance
determine the research questions of the qualitative
interviews with patients after the trial is finished.

The primary aim of this theory based process evaluation
is to explore underlying mechanisms and to determine
effect modifying factors. Following the framework, the
objectives are to:

explore the reaction of the clusters (such as the
delivery of the intervention, response to the training
course, and maintenance);

identify barriers and facilitators concerning the
delivery of the intervention (coaching) to the
patients;

assess cluster-specific differences (such as cluster
reach and organisational differences);

measure the reaction of individuals with respect to
responsiveness towards study recruitment and the
intervention;

identify barriers and facilitators of study
participation and of study retention;

ascertain structural problems;

analyse which study components work or do not,
and for which reason; and

39

8. look for unintended consequences of the
intervention (decision coaches, patients, and
clusters).

Additional file 3 shows the application of the framework
to this study. In the following, the planned components
of the single domains are described in more detail
Questionnaires, which will be used for this process
evaluation, have been developed by the research team
and were tailored to the intervention. The questionnaires
have been tested for usability. Nonetheless, published
work in this field has provided useful guidance for
the development of the questionnaires for nurses [79].
Most of the described content of this process evaluation
refers to the IG. Content which also refers to the CG is
marked (CQG).

Context

Relevant factors of the German health system will be
described and their relevance for this project will be
discussed. A total of 14 different MS outpatient clinics
are involved in the study, nine related to university
hospitals and five to community based hospitals.
Depending on the location, there is significant variation
between the outpatient clinics, and due to factors such as
size, practice hours, and clinical focus of the clinics, the
number of potential study participants vary considerably.
In the planning phase of the study, participating centres
were visited in order to gain important information
about structure and processes within the outpatient
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clinics. Based on the evaluation of this information,
the conduct of the study and process evaluation content
was adapted.

Patient populations of the different outpatients clinics
consist of patients who:

1. recently received a diagnosis and require
information about therapy options,

visit the outpatient clinic regularly and now face a
treatment decision (start, stop, or change of
immunotherapy),

seek a second opinion, and/or

other (for example acute relapse).

2.

3.
4.

Accordingly, the staffing (doctors, study nurses, MS
nurses, and receptionists) and the roles of outpatient
clinics in the respective neurological department are
organised differently. Similarly, the clinics differ in terms
of everyday processes, the functions assumed (by doctors
and nurses) in patient care, and patient populations.
Many of these differences have been noticed during
the visits. As a result, the analyses of these different
contextual conditions will provide important informa-
tion concerning transferability of the concept to MS
outpatient clinics in Germany, and to other countries
and medical fields.

Prior to randomisation of the centres, study contextual
factors will be assessed in a baseline survey (self-developed
questionnaire (for both the IG and CG)). In addition, cer-
tain aspects of possible centre-specific effects (promoting
factors and barriers) will be explored in more detail after
completion of the study through qualitative interviews.
For example, the possible advantages and disadvantages of
the team structure (such as number and qualification of
employees) for the work of decision coaches will be
studied by qualitative interviews.

Recruitment of clusters

Clusters consist of participating MS outpatient clinics
(see above). Within the collection of baseline data, it is
planned to ask the physicians and nurses within the
centres why they are participating in the study. Centres
that withdraw participation will be asked for the reason.

Delivery to clusters

The decision coach training, which one or two MS
nurses from all intervention clusters will receive, has
been developed and will be performed by the study
working group in Hamburg. In order to better understand
and interpret modes of action of the complex intervention,
a feasibility study, followed by an ongoing pilot study, was
performed. Based on the results of these studies, both the
training of nurses and the intervention (coaching sessions
and supplementary materials) have been revised.
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The intervention leads to changes in common practice
within intervention clusters. On the one hand, MS nurses
get involved in a new or expanded field of activity and
acquire the relevant skills for this through the decision
coach training. In addition, the local structure in MS
outpatient clinics is changed due to the implementation of
the coaching concept.

As part of the process evaluation it is determined to
which extent clusters have received the intervention.
The focus of the observation is to evaluate whether the
intervention has been conveyed to all clusters in the
same way. For this purpose, it is documented whether
all participating nurses attend all training lectures,
including subsequent training activities. Important
aspects related to the training are assessed at the end of
the training using questionnaires covering, for example,
satisfaction and understanding. A knowledge assessment
on relevant training content is performed before and after
the training.

Further, it will be measured whether the course of the
study (for example recruitment) has been communicated
to all outpatient clinics (intervention and control clusters).
Moreover, it will be captured whether physicians have
received the SDM information, and if at least all principal
investigators participated in the web-based meeting where
the initiation of the DECIMS trial at the centre was
performed (for both the IG and CG).

Response of cluster

An important part of the process evaluation is the
attitudes of stakeholders (doctors and nurses) about the
intervention and related structural changes. Quantitative
surveys will be conducted at two time points (outpatient
clinic teams in the intervention and control clusters) and
at five time points (decision coaches: baseline, after
training, after six weeks, six months, and after study
completion) to determine changes in the course of the
study (see Additional file 4).

In addition, physicians and nurses in the intervention
clusters are interviewed after study completion to determine
whether attitudes have changed during the course of the
study and, if so, what factors have led to these change.
Interviews will be semi-structured [80] and are subse-
quently evaluated by content analysis [81].

Further, it will be evaluated whether there are any
changes in the professional relationship between nurses
and physicians due to the intervention. Besides possible
changes in the professional relationship between physi-
cians and nurses, changes in the physician-patient com-
munication will be addressed. Therefore, in four centres
10 physician-patient encounters will be audiotaped and
analysed concerning SDM content (MAPPIN’SDM).

An important aspect is the implementation of the inter-
vention in different centres and to determine characteristics
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of centres that determine successful implementation
(barriers and facilitators). For example, the number of
patients within centres or the qualification of the
MS-nurse might be important factors here.

Apart from interviews with decision coaches, facilitators
and barriers of standardised implementation of the decision
coaching will be assessed through a nurse logbook for each
patient. In this web-based logbook, nurses record important
information about patients and coaching appointments,
such as duration or discussed SDM steps.

Following the training, the decision coaches perform
training coaching sessions with two patients, recorded
on video. As mentioned above, these first coaching sessions
are evaluated and nurses receive telephone feedback after
every patient by AR, together with a psychologist.

Willingness of nurses to work and further train in
the new action field, use of the distributed materials
(moderation cards and patient workbook), use of the
DECIMS-Wiki, and gathering information beyond the
provided information are also an important part of
the process evaluation and will be assessed through
logbooks, questionnaires, and qualitative interviews
after study completion.

Some evaluation questions are based on the theory of
planned behaviour [75] and aim to determine factors for
a good immunotherapy coaching. Good immunotherapy
coaching, as defined in the study, is provided when all six
SDM steps have been addressed. Therefore, all coaching
sessions will be videotaped and we aim to analyse the
videos of at least 50 randomly chosen patients (dyadic
MAPPIN’SDM evaluation [59]). Upon completion of the
study, questions which arise from the video analysis and
quantitative evaluation are addressed through qualitative
interviews. In addition, it will be assessed by questionnaires
whether and to what extent the intervention has had an
impact on nurses in the intervention clusters who did not
receive the training. In the following, a selection of aspects
that will be covered is listed for the physicians of the IG:

attitude towards the intervention,

distress through additional organisational effort,
reduction of workload due to nurses’ counselling,
handing over responsibility to nurses,

change in patient communication, and

change in communication with nurses.

o Uk W

A selection of aspects that will be covered is listed for
the decision coaches of the IG:

1. attitude towards the intervention and personal interest,

2. higher workload versus work routine,

3. changes in the inter-professional relationship to the
physicians and others, and

4. facilitating factors and barriers.
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Recruitment and reach in individuals

To ensure a standardised recruitment, the recruitment
procedure was determined after most of the participating
centres had been visited by members of the research team.
A non-responder analysis will be conducted in all centres.
On the one hand it should be ascertained whether
there are fundamental differences between control
and intervention centres. On the other hand it should
be determined if there are considerable variations in the
reasons for or against study participation in individ-
uals. Therefore, patients will be briefly asked for their
reason/s not to take part in the study (screening form
two). Moreover, reasons for taking part in the trial
will be surveyed.

Delivery to individuals (dose delivered)

As aforementioned, all coaching sessions will be video-
taped and analysed. The analysis focuses the assessment of
coaching quality on respective SDM content Here, patient
information about benefits and harms of therapy options,
using the DECIMS-Wiki, are of particular relevance. In
addition, nurses document in the logbooks which SDM
steps have been discussed during the coaching session,
how many coaching sessions have been performed, and
duration of sessions. Patients are asked to fill in a short
questionnaire directly after the last physician encounter.
The questionnaire assesses, among other things, the use of
and satisfaction with the DECIMS-Wiki, especially
focussing on nurses as a possible influencing factor. For
instance, the attitude of the nurse towards the interven-
tion could have an impact on coaching performance.

After study completion, three patients per IG centre
(purposeful sampling) will be questioned, using semi-
standardised interviews, in order to determine which
aspects of the intervention were helpful for the patient in
the decision-making process, and where any action or
change was needed. The interview guide will be created
based on the analysis of the questionnaires. Depending on
resources, use of the DECIMS-Wiki will be evaluated
in the CG.

Response of individuals (dose received)
Apart from monitoring the transmission of the interven-
tion, patients’ responses will be investigated, focussing on:

1. changes in risk knowledge (using the risk knowledge
questionnaire [53], for both the IG and CG);

2. satisfaction with the intervention (for both the 1G
and CG);

3. changes in patients’ attitudes (for example concerning
immunotherapy; for both the IG and CG);

4. structural barriers or barriers with regard to
content, which hinder patients to actively participate
in decision-making;
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5. promoting factors; and
6. influence of coaching on patient-physician
communication.

Questionnaires (with some open questions; for both
the IG and CQ), videos of consultations (IG), and in-
terviews (for both the IG and CG) and/or focus groups
(for both the IG and CG) will be used for the evalu-
ation. Some aspects are already covered by primary
and secondary endpoint questionnaires. Subgroup ana-
lyses are intended to determine whether coaching of
patients seeking a change of immunotherapy has a
greater or smaller effect compared to treatment-naive
patients.

Maintenance

The collection of possible behavioural changes in decision
coaches can provide important information to explore
which factors serve to maintain the implementation of the
intervention or have a limiting influence. The following
aspects will be covered for decision coaches:

1. DECIMS-Wiki-use as a potential factor,

2. change of DECIMS-Wiki use in the course of the
study,

self-assessed changes in knowledge and skills

(for example coaching skills) during the study,
use of the materials (moderation cards and patient
workbook),

willingness to work and train in the new field of
activity,

self-assessed change in attitude of nurses in

the course of the study (for example, in terms

of coaching and about immunotherapies

(see also nurses and response of cluster)).

The following aspects will be covered for patients:
1. factors that lead to reconsidering the decision for or
against immunotherapy (for both the IG and CG),
DECIMS-Wiki use as a potential factor (for both the
IG and CQ), and

contact with the decision coach after the coaching
session(s) (IG).

Unintended consequences

Patients

Potentially, negative as well as positive effects may be
caused by the intervention. Therefore, security parameters
(HADS [61] and HAQUAMS [62]) are applied to assess
positive and negative changes in patients. In addition,
other possible effects of the intervention will be identified
on the basis of interviews and questionnaires.
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Decision coaches

It will be assessed (by questionnaires and interviews)
whether the training or coaching evokes unintended
consequences such as anxiety, burden within the situation,
and/or a conflict between their beliefs or current practice
in the outpatient clinics and the content of the interven-
tion, in trained nurses.

Physicians (intervention group)

Possible effects of the intervention on the relationship
between physicians and patients and physicians and
trained nurses will be evaluated via questionnaires and
interviews.

Theory

The Theory of Planned Behaviour (TPB) is based on the
assumption that behaviour is largely the result of setting,
beliefs, and expectations regarding future events. When
weighing different alternatives, an individual will choose
the action that most likely causes a positive result.
According to the theory of planned behaviour, the
domains ‘attitude’, ‘subjective norm’, and ‘perceived
behavioural control’ determine the behaviour of a
person. In a previous project, a questionnaire based on
the theory has been developed in order to elaborate the
intended behaviour respective to a decision of patients
with MS on immunotherapy [57]. This is one of the
questionnaires used in the trial.

Beyond that, the development of the training programme
for nurses was guided by the theory of planned behaviour,
and the theory will be considered and used in the develop-
ment of the process evaluation questionnaires to identify
barriers and supporting factors. Beyond the TPB as on
underlying framework of this project, the concepts of
SDM, evidence-based medicine, and EBPI have contributed
significantly to the development and the contents of the
intervention [46,75].

Data analysis (process evaluation)
As described by Creswell and Plano Clark [78], the main
steps for the data analysis in the embedded mixed-methods
design are:

1. analysis of the primary data set (trial data, see
Table 1),
analysis of the secondary data (process data),
specification of dimensions by which the results
should be compared,
specification of what information from dimensions
should be compared,
comparison of data sources, and
data interpretation according to the research
questions (in which way do secondary data sets
contradict, augment, or support trial results?).
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First, the process evaluation and trial data will be ana-
lysed separately. After that, the data will be connected
and the results will determine the interview questions.
Finally, all data sets will be merged (joint display).

The trial endpoint data analysis will be performed
according to the protocol. Quantitative process evaluation
data (surveys and evaluation forms) will be analysed
descriptively using SPSS (International Business Machines
Corporation (IBM), Armonk, United States of America) or
R (R Development Core Team) software. Some subgroup
analyses will be performed (for example, regarding the start
or change of immunotherapy and decision type) in order to
explore the impact of the intervention on different groups.
Interviews will be analysed by content analysis [81] and
coded thematically with a specific software programme
(QCAmap (P. Mayring and T. Fenzl), Klagenfurt, Germany)

Qualitative data analysis will be guided by the TPB.

Summary process evaluation

The framework of Grant et al. [70] facilitates systematic-
ally retrieving, appraising, and analysing important
aspects of the complex intervention of decision coach-
ing. The planned questionnaires allow for an elaborate
interpretation of study results. In addition, the qualita-
tive interviews enable further exploration of facilitators
and barriers concerning the implementation of the inter-
vention in different centres with different structures and
processes, as well as different groups of people. The
process evaluation offers the opportunity to capture the
way in which the complex intervention causes effects,
and to determine factors that have a supporting or
hindering influence. Intentionally, besides some open
questions in the evaluation forms, no qualitative data
is collected during the trial, so as not to interfere
with the processes of the complex intervention. However,
important potential problems can be detected by regular
telephone calls with the nurses of all centres. Through
qualitative interviews and possibly focus groups after the
trial, it is possible to further elaborate on the results of the
quantitative questionnaires. Due to the interpretation
of the data, new questions may be raised that can be
addressed in the interviews. All quantitative questionnaires
of the process evaluation were specified and created before
the beginning of the trial. The qualitative interview guides
are created after the completion of the study, in order to
respond with flexibility, for example to unexpected events.

Discussion

The proposed cluster randomised controlled trial aims
to assess the effectiveness of a new model of patient
decision support concerning MS immunotherapy options
in Germany. As this intervention is associated with sub-
stantial structural changes, as for example nurses in
Germany seldom explain treatment options, the trial is
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accompanied by a thoroughly developed mixed-methods
research process evaluation in order to explore the under-
lying processes.

This is the first cluster randomised controlled trial
where a nurse-led immunotherapy decision coaching
intervention in persons with RRMS is evaluated. This
study responds to Stacey et al’s [16] call for more research
to evaluate the value of decision coaching beyond patient
decision aids.

In conclusion, this trial will investigate whether patients
with MS who are facing an immunotherapy treatment
decision will benefit from decision coaching delivered by
trained nurses.

Trial status
Patient recruitment for the trial started in autumn 2014.
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Information
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Trial registration

Protocol version
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2b

Ha

Sb

5c
5d

<<=

13.02.2015, Version 8a

< <

Christoph Heesen and the research team will be
responsible for the following points:
- design of DECIMS
- conduct of DECIMS
- preparation of study protocol and revisions
- preparation of case report files (CRFs)
- organising steering committee meetings
- analysis of study results
- publication of study results.
Data collection and completion of CRFs as well as
follow up of study patients will be monitored by AR.
Bundesministerium fir Bildung und Forschung
[Federal Ministry of Education and Research]
Projekttrager im Deutschen Zentrum fir Luft- und
Raumfahrt e.V.
Gesundheitsforschung
Dr. Svenja Diekhoff
Heinrich-Konen-Str. 1
D-53227 Bonn
Krankheitsbezogenes Kompetenznetz Multiple
Sklerose [Competence Network Multiple
Sclerosis]
Klinikum rechts der Isar
Prof. Dr. B. Hemmer
TU Minchen
Neurologische Klinik und Poliklinik
Ismaninger Stralie 22
D-81675 Munchen
Y
Steering committee:
F. Paul (Berlin), R. Diem (Heidelberg), I. Kleiter
(Bochum), CH and SK.
All steering committee members have to agree to
the final protocol.
Further responsibilities: Reviewing progress of
study and if necessary agreeing changes to the
protocol to facilitate the conduction of the study.

Data Manager

G. Antony

G. Antony is responsible for the maintenance of
the trial IT system and data verification.
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Introduction
Background and rationale

Objectives

Trial design

Methods

Participants, interventions,
and outcomes

Study setting

Eligibility criteria
Interventions*

Outcomes
Participant timeline
Sample size
Recruitment
Assignment of
interventions
Allocation

Sequence generation
Allocation concealment
mechanism
Implementation
Blinding (masking)

Data collection,
Management and analysis
Data collection methods

6a
6b

10
11a
11b
11c
11d
12
13
14
15

16a
16b

16¢c

17a
17b

18a

Data and safety monitoring board (DSMB):

A. Solari (Milano), G. Giovannoni (London), D.
Stacey (Ottawa), H. Leino-Kilpi (Helsinki)

Principal Investigator (CH) and research team (AR,
SK, JK, EV)

Y

Y
Y
Y

<<<<<=<=<=<=<=<

<<< <<

Primary endpoint

Informed choice (MMIC [82]) including the sub-
dimensions risk knowledge, attitude and uptake is
the primary endpoint.

A modified version of the questionnaire has been
tested ahead of the main trial through a web-based
survey in order to evaluate acceptability and
design changes. The questionnaire has shown
robust results in a cohort of n=705 MS patients
with a mean of 9,58 correct items out of 19 items
(SD 3.28), showing normal distribution and good
internal consistency (Cronbach's alpha, 0,8).

Secondary endpoints

(1) Decisional Conflict Scale (DCS): Decisional
Conflict [54] is the key secondary endpoint.
The English language scale version was
evaluated in 909 individuals and had a test-
retest reliability coefficient of 0.81 [83]. The
German translation has been conducted by
Buchholz and colleagues [84]. However, we
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will apply the dyadic version of the scale
[54] which has been recently validated in a
large MS cohort within the PERCEPT study
[85] measuring patients’ and nurses’ as well
physicians’ perspective.

(2) Control Preference Scale (CPS): Autonomy
preference will be assessed using a web-
based card set (CPS [56]), which has
recently been validated, showing
satisfactory results concerning reliability
[86].

(3) Planned Behaviour in MS (PBMS):
Decision making processes concerning
immunotherapy will be assessed using the
PBMS, which has been developed by our
research group in German language [57].
The questionnaire showed sensitivity to
change in a recent RCT [38].

(4) The Coping-Self-Efficacy-Scale has been
developed in the context of HIV behavioural
interventions [58]. It integrates a coping
instrument and a self-efficacy measure
asking patients for their confidence in
applying the right coping strategy
depending on a given challenge. The
German version has been applied in a
cross-sectional study [87] and has been
used in pilot work on a behavioural
intervention in MS showing validity of the
tool (unpublished data). The longer
questionnaire CSES version has been also
applied in MS patients [88].

(5) MAPPIN’SDM as an additional measure of
SDM based on fitting of physicians’ and
nurses’ perceptions with patients views
[59]. All coaching sessions will be
videotaped and at least a randomised
cohort of eight coaching’s from each centre
will be rated independently by two
researches with the observer-based
instrument.

(6) The HCR trust scale has been developed
by Bova et al [89] and has been translated
from English to German for the current
study. The English version produced
acceptable reliability by illness status and
gender as well as in multiple age groups
[89].

Assessment of safety
(1) Emotional distress will be measured using
the Hospital Anxiety and Depression Scale
(HADS), which has been used in different
MS studies [38, 39].
(2) Disease specific quality of life will be
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Data management

18b

19

evaluated using the Hamburg
Questionnaire on Quality of Life in MS,
which has shown validity and reliability
(HAQUAMS [62] updated in [90]).

(3) Disability: Expanded-Disability-Status-Scale
(EDSS [63]) and perceived progression
(HAQUAMS).

(4) Cognition: Symbol-Digit-Modalities-Test
(SDMT) measuring information processing
as a widely accepted screening tool for
cognitive dysfunction in MS [64]. Together,
these two measurements (EDDS and
SDMT) are suitable to describe and
compare the baseline characteristics of
patients concerning MS disease status.

Data collection forms in German language are
available on request.

Retention

As successfully performed in previous studies, we
aim to promote retention of study patients using
email and telephone reminders. Patients will be
asked to complete questionnaires within a pre-
specified time period. Study participants who miss
the proposed completion period will be reminded
per email (after 7 and 14 days). Individuals, who
still have not filled in the questionnaires after three
weeks, will be contacted by telephone. Information
about expected time to fill in the questionnaires will
be provided by reminder emails (see also
strategies to improve adherence).

All electronic data will be captured and processed
through the IT platform of the KKNMS supervised
by G. Antony who will be unaware of patients’
allocation. Patients will receive an email with the
username as well as a second email with a
database link and need to generate a password to
gain access to the questionnaires. Therefore, data
entry by the research team will only be necessary
on special occasions, e.g. when patients feel
unable to complete the web-based questionnaires.
In those cases, data will be entered by blinded
members of the coordinating centre in Hamburg.
All data will be entered by one team member.
Nevertheless, to ensure data accuracy, entered
data will be controlled by two blinded members of
the research team in Hamburg at the end of the
study. Data will be pseudonymised with clusters
coded using numbers and patients using a mixed
code with letters and numbers, the latter will be
automatically generated by the database.
Electronic and paper based data will be stored for
10 years at a save place at the University of
Hamburg.
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Statistical methods

Monitoring
Data monitoring

Harms
Auditing

Ethics and dissemination
Research ethics approval

Protocol amendments

Consent or assent

Confidentiality

20a
20b
20c

21a

21b

22
23

24

25

26a

26b
27

Y
Y
Y

A data and safety monitoring Board (DSMB) will be
established with international experts who are not
involved in the current study. The DSMB will
receive annually reports concerning adherence to
the study protocol and standards of good clinical
practice.

As relevant adverse events are unlikely, no interim
analyses are planned, no stopping rules applied.
However, the DSMB can demand the conduction
of an interim analysis and subsequently give
advice whether to continue, modify, or stop the
trial, and provide the funding organisation with
information and advice. The DSMB will be
independent from the study sponsor.

Y

There are no planned audits. However, regulatory
authorities might choose to audit the study.

Y

The DSMB will need to approve major changes of
the study protocol e.g. concerning outcome
measures. Also an amendment of the study
protocol would be submitted to the ethical
committees. Minor changes to the protocol, which
will not affect the conduction of the study, will be
communicated to the DSMB. Information about
changes will be added to the study registration.
Informed consent will be obtained by a person in
the participating centres involved in the study i.e. a
physician or a (study) nurse.

Not applicable

All personal information will be entered into the
database by participants or nurses (at baseline and
logbook) and in exceptional cases by study
managers. Data will be pseudonymised and there
will be no possibility to link data to persons without
access to the code list. Through the personal
access of patients to the DECIMS-Wiki based on a
personal account (sent via email), it will be
possible to individually track the use of the
DECIMS-Wiki (e.g. frequency, use of different
parts), which will be used to analyse the DECIMS-
Wiki use as well as the value of different parts of
the DECIMS-Wiki. This will be performed with
ExtraWatch, an encapsulated plugin to the Joomla
platform. Therefore, the DECIMS-Wiki users IP
address will be stored by the system but shielded
to anyone but the system administration by G.
Antony, C. Heesen and A. Rahn. However, data
analyses of DECIMS-Wiki use will be based on
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Declaration of interests
Access to data

Ancillary and post-trial care
Dissemination policy

Appendices
Informed consent materials
Biological specimens

28
29

30
31a

31b

31c

32
33

pseudonyms.

Y

The study centre will coordinate the intra-study
data sharing process. All principal investigators will
be given access to the cleaned data sets.

Not applicable.

Results will be published in major journals and
presented at scientific conferences as e.g.
European Committee for Treatment and Research
in Multiple Sclerosis (ECTRIMS), Rehabilitation in
Multiple Sclerosis (RIMS), International Shared
Decision Making Conference (ISDM), European
Association for Communication in Healthcare
(EACH). Furthermore, it is planned to publish main
results on relevant patient websites. All patients
will receive structured feedback and copies of
major publications.

If the trial is successful, an implementation study
will be applied for to transfer the findings into care.

Authorship will be shared between persons
involved in the study following the current
guidelines of the International Committee of
Medical Journal Editors (ICMJE). No professional
writers will be employed and no persons not
directly involved in the study will be granted
authorship.

Y

It is not planned to make the data set and
statistical code publicly accessible, but on request
from researchers, individual data will be provided.

Available on request in German language
Not applicable
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Lead investigators in participating
centres

Orhan Aktas, Prof. Dr.

Neurologische Klinik
Heinrich-Heine-Universitat Dusseldorf
Martin Berghoff, Dr.

Klinik und Poliklinik fir Neurologie
Universitatsklinikum Gielzen

Ricarda Diem, Prof. Dr.

Neurologische Klinik

Universitat Heidelberg

Jurgen H. Faiss, Prof. Dr.

Klinik fur Neurologie und Neurophysiologie
Asklepios Fachklinikum Teupitz
Christoph Heesen (CH), Prof. Dr.
Institut fir Neuroimmunologie und klinische
Multiple Sklerose Forschung (inims)
Universitatsklinikum Hamburg-Eppendorf
Frank A. Hoffmann, Dr.

Klinik fir Neurologie

Krankenhaus Martha-Maria Halle-Délau
Ingo Kleiter, Prof. Dr.

Neurologische Klinik

St. Josef-Hospital Bochum

Luisa Klotz, Dr.

Klinik fir Neurologie
Universitatsklinikum-Munster

Wolfgang Koéhler, Dr.

Klinik fir Neurologie und neurologische
Intensivmedizin

Fachkrankenhaus Hubertusburg,
Wermsdorf

Mathias Maurer, Prof. Dr.

Klinik fir Neurologie

Caritas Krankenhaus Bad Mergentheim
Friedemann Paul, Prof. Dr.
NeuroCure Clinical Research Center
Charité — Universitatsmedizin Berlin,
Campus Mitte

Alexander Simonow

Neurologische Klinik Sorpesee

Susanne Windhagen, Dr.
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Klinikum Osnabriick

Uwe Zettl, Prof. Dr.
Klinik und Poliklinik fir Neurologie
Universitatsmedizin Rostock

Ethical committee

Ethikkommission der Medizinischen
Fakultat der Heinrich-Heine-Universitat
Dusseldorf (reference no.: 4681)
Ethik-Kommission am Fachbereich
Medizin (Justus-Liebig Universitat
Giessen) (reference no.:82/14)
Ethikkommission der Med. Fakultat
Heidelberg (reference no.: S-264/2014)

Ethik-Kommission der
Landesarztekammer Brandenburg
(reference no.: AS 92(bB)/2014)
Ethik-Kommission der Arztekammer
Hamburg (reference no.: PV4576)

Ethical committee: Ethikkommission der
Arztekammer Sachsen-Anhalt (reference
no.: 42/14)

Ethik-Kommission der Med. Fakultat der
Ruhr Universitat Bochum (reference no.:
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Ethik-Kommission der Arztekammer
Westfalen-Lippe und der Medizinischen
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Universitat (reference no.: 2014-235-b-S)
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Landesarztekammer (reference no.: EK-
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Ethik-Kommission der Friedrich-Alexander
Universitat Erlangen Nurnberg (reference
no.: 191_14 Bc)

Ethikausschuss 1 am Campus Charité -
Mitte (reference no.: EA1/151/14)

Ethik-Kommission der Arztekammer
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Fakultat der Westfalischen Wilhelms-
Universitat (reference no.: 2014-235-b-S)
Ethikkommission der Arztekammer
Niedersachsen (reference no.:
Grae/109/2014)

Ethikkommission an der Medizinischen

Fakultat der Universitat Rostock
(reference no.: A 2014-0073)
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Additional file 3: Overview process evaluation

Overview process evaluation DECIMS

Domain Objects of investigation

Ascertainment

Time point

Context Context factors in Germany (health system)

Description

Pre-intervention

Barriers and promoting factors in the participating outpatient clinics

Visits in the participating centres, survey

Pre-intervention

Recruitment of Cluster recruitment

Documentation of cluster recruitment

Pre-, during and

clusters Reason for study participation Survey (physicians and nurses) post-intervention
Cluster-specific differences Interviews, surveys

Delivery to Development of the intervention Visits in the participating centres, piloting of Pre-intervention

clusters study materials (e.g. think aloud), feasibility

Staff level and pilot study

Delivery of the intervention to nurses (participation, reach, attitude)

Evaluation forms, documentation, knowledge

questionnaire

Pre-intervention

Delivery of the recruitment strategy to all centres

Documentation of participation in web-

conferences

Pre-intervention

Response of Stakeholders (intervention and control group): attitude in participating

clusters centres (lead investigator, physicians, nurses) respective the intervention

Evaluation forms, interviews

Pre- and post-

intervention

Decision coaches (trained nurses): coaching performance (delivered as
intended)

E.g.: acquired routine, barriers attitude and willingness to work and further

train in the new action field

Evaluation form, video recording (coaching),

logbook, interviews

Pre-, during and

post-intervention

Physicians (intervention and control group): change in routine through the

intervention

Evaluation form, interviews

Pre- and post-

intervention

Nurses

(control group): change in routine through the control intervention

Evaluation form, interviews

Pre- and post-

intervention
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Recruitment & Non-responder analysis Checklist During the
reach in intervention
individuals Recruitment procedure Web-based call, documentation of study, Pre- and during
recruitment (screening lists) intervention

Delivery to Intervention group: delivery of the intervention to individuals (decision Video recording (coaching), evaluation form, | During and post-
individuals coaching and DECIMS-Wiki) interviews intervention
(Dose delivered) | Control group: delivery of the control intervention to individuals (DECIMS- Evaluation form, interviews Post-

Wiki) intervention
Response of E.g.: Satisfaction with the intervention, knowledge, attitude, barriers and Questionnaires (primary and secondary Post-

individuals

(Dose received)

facilitators

endpoints CRCT), evaluation form, interviews

intervention

Maintenance

Decision coaches: Knowledge and attitude, acquired routine, coaching
performance DECIMS-Wiki use

Questionnaire, evaluation form, video

recording (coaching), interviews

Pre- during and

post-intervention

Patients: further needs (coaching, DECIMS-Wiki), autonomy preferences,

Evaluation form, questionnaires (primary and

During and post-

knowledge secondary endpoints CRCT), interviews intervention
Unintended Decision coaches: Stress, professional relationship to physicians and Evaluation form, video recording (coaching), During and post-
consequences patients, barriers interviews intervention
Patients: anxiety, barriers, physician contact, negative impact on quality of Evaluation form, questionnaires (security During and post-
life parameters CRCT), Interviews intervention
Physicians: professional relationship to nurses and patients, barriers Evaluation form, interviews During and post-
intervention
Theory TPB, SDM, EBPI, EBM Application during study planning and the Pre- during and

development of study materials, used in

evaluation forms, during video analysis

post-intervention
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Additional file 4: Instruments DECIMS process evaluation

Evaluation MS-outpatient clinics (nurses, physicians and decision coaches)

Pre centres Pre-training Post-training Begin of study 6 months after 12 months after
Instrument/group randomisation recruitment study recruitment | study recruitment
Survey outpatient clinics X
(lead investigators)
EF (IG): Decision-Coaches X X X X X
EF (IG): physicians X X
EF (IG): untrained nurses X X
EB (CG): nurses X X
EF (CG): physicians X X
EB (CG): untrained nurses X X

Video records (decision
coaches)

2 patients (run-in)

Structured telephone calls
IG: decision coach

Monthly during the first three months and every two to three months afterwards during study recruitment

Structured telephone calls
CG: nurse

Monthly during the first three months and every two to three months afterwards during study recruitment

Interviews IG: decision
coaches

After the study is finished
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Interviews IG and CG: some
nurses and physicians

After the study is finished

Evaluation patients (IG and CG)

Baseline Directly after final physician | 3 months after final 6 months after final
decision encounter physician encounter physician encounter
Instrument/group
EF patients IG X X X
EF patients CG X X X

Video records decision
coaching

All coaching sessions (every patient)

Logbook IG (filled in by
decision coaches)

Baseline after every coaching and until the final physician decision encounter

Logbook CG (filled in by
nurses)

Baseline and until the final physician decision encounter

Screening forms (filled in by
physicians)

Has to filled in by physicians for every patient

Interviews patients (IG and
CG)

Purposeful sampling after the study is finished
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Comprehension of confidence intervals - ® e
development and piloting of patient

information materials for people with

multiple sclerosis: qualitative study and

pilot randomised controlled trial

Anne C. Rahn'?", Imke Backhus', Franz Fuest?, Karin Riemann-Lorenz®, Sascha Kopke®, Adrianus van de Roemer”,
Ingrid Miihlhauser” and Christoph Heesen'

Abstract

Background: Presentation of confidence intervals alongside information about treatment effects can support
informed treatment choices in people with multiple sclerosis.

We aimed to develop and pilot-test different written patient information materials explaining confidence intervals
in people with relapsing-remitting multiple sclerosis. Further, a questionnaire on comprehension of confidence
intervals was developed and piloted.

Methods: We developed different patient information versions aiming to explain confidence intervals. We used an
illustrative example to test three different approaches: (1) short version, (2) “average weight” version and (3) “worm
prophylaxis” version. Interviews were conducted using think-aloud and teach-back approaches to test feasibility and
analysed using qualitative content analysis. To assess comprehension of confidence intervals, a six-item multiple
choice questionnaire was developed and tested in a pilot randomised controlled trial using the online survey
software UNIPARK. Here, the average weight version (intervention group) was tested against a standard patient
information version on confidence intervals (control group). People with multiple sclerosis were invited to take part
using existing mailing-lists of people with multiple sclerosis in Germany and were randomised using the UNIPARK
algorithm. Participants were blinded towards group allocation. Primary endpoint was comprehension of confidence
intervals, assessed with the six-item multiple choice questionnaire with six points representing perfect knowledge.

Results: Feasibility of the patient information versions was tested with 16 people with multiple sclerosis. For the
pilot randomised controlled trial, 64 people with multiple sclerosis were randomised (intervention group: n = 36;
control group: n=28). More questions were answered correctly in the intervention group compared to the control
group (mean 4.8 vs 3.8, mean difference 1.1 (95 % Cl 0.42-1.69), p = 0.002). The questionnaire’s internal consistency
was moderate (Cronbach's alpha = 0.56).
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Conclusions: The pilot-phase shows promising results concerning acceptability and feasibility. Pilot randomised
controlled trial results indicate that the patient information is well understood and that knowledge gain on confidence

intervals can be assessed with a set of six questions.

Trial registration: German Clinical Trials Register: DRKS00008561. Registered 8th of June 2015.

Keywords: Patient information, Multiple sclerosis, Confidence interval, Interview, Pilot randomised controlled trial

Background

Without knowledge and correct interpretation of numer-
ical information, informed decision-making is impeded.
The way statistical information is presented and explained
has a high impact on understanding and interpretation
[1]. In addition to information on absolute and relative
risk reduction, thoughtfully developed information on
confidence intervals (CI) for comparing treatment effects
of immunotherapy options may be useful for communi-
cating with people with multiple sclerosis (PwMS).

To correctly interpret study results, patients need
to understand that study findings are effect estimates
generated in a limited sample, which is assumed to
represent the total population [2]. CI provide infor-
mation about how accurate estimates are and thus
add important information about the uncertainty of
point estimates [3]. Understanding the relevance of CI
in addition to basic event rates and absolute risk re-
ductions may support patients and clinicians when
evaluating study results and making informed choices
[3]. The current Cochrane Handbook recommends to
communicate both relative and absolute measures of
risk and CI, which should be displayed in a ‘Summary
of findings’ table [4]. However, approaches to explain
CI to patients and consumers are rare [5] and no sys-
tematic evaluation exists.

For PwMS informed decision-making on disease-
modifying drugs is highly relevant for self-managing
their lives with this chronic progressive disease. PWMS
are confronted with different choices concerning
disease-modifying drugs, which are only partially effect-
ive but also bear relevant risks [6]. Adherence rates to
disease-modifying drugs are as low as 30 % [7] indicating
deficits also in the decision-making process. Communi-
cating uncertainties may be an important step towards a
better patient-medical-professional communication to
achieve informed choices to which patients adhere to.
Recent work has shown that addressing uncertainties
does not induce anxiety and fear, but increases involve-
ment and even adherence to disease-modifying drugs in
MS [8]. In order to make informed medical decisions,
PwMS not only need information about treatment
effects in numbers, such as absolute risk reductions, but
also information on the certainty of these estimates from
clinical studies.
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Therefore, this study aims to develop and pilot-test
patient information (PI) materials to explain CI to
PwMS. As currently no validated questionnaire asses-
sing knowledge on CI is available, we aimed to de-
velop and pilot-test a multiple-choice questionnaire to
assess comprehension of CI.

Methods

Study design

Different PI materials were developed and pilot-tested
according to the Medical Research Council’s frame-
work for developing and evaluating complex interven-
tions [9].

Development

A systematic literature search was performed to identify
studies evaluating approaches to explain CI. In total
three different versions of PI materials were developed
to explain CI to PwMS. The recommendations concern-
ing the construction of evidence-based PI were consid-
ered [10, 11]. Different approaches were applied to
explain CI; using the illustrative example of an apple
farmer in two PI versions.

Feasibility/piloting

Assessment of feasibility included testing acceptability
of PI materials and exploring to what extent the PI
was judged suitable and attractive [12]. Practicability
of the PI was tested by assessing the time needed to
process the information, composition of text and
graphic illustration as well as understandability. Feasi-
bility of PI was tested in two consecutive stages. In a
pre-test phase, three different PI versions were tested
with non-academic staff members from the MS day
hospital in Hamburg and a consumer representative
from a self-help initiative. In a subsequent pilot-test
phase, the three PI versions were piloted with a sam-
ple of PwMS. The multiple-choice questionnaire was
tested with pilot-test phase participants [12]. Finally,
in a pilot-RCT, one PI (average weight version, see
below for details) was piloted together with the ques-
tionnaire in 64 PwMS (see Fig. 1).
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» Three different patient information versions were developed and
presented to three staff members from the MS day hospital and a
consumer representative.
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Feasibility assessment of the three patient information versions in a
sample of 12 people with multiple sclerosis.

Piloting of a questionnaire to assess comprehension of confidence
intervals in a sample of six people with multiple sclerosis.

Pilot
randomised

Evaluation of the average weight version together with the
questionnaire in 64 people with multiple sclerosis.

controlled

Fig. 1 Study Flow

Participants

Pre-test and pilot-test phase

A convenience sample was used in the pre-test phase. In
total three female staff members of the MS day clinic
and one female consumer representative participated in
the study.

In the pilot-test phase, a purposeful sampling strategy
was applied to cover different distinct characteristics. In
total 21 PwMS aged 18 years or older were selected from
the MS day hospital, of whom eight declined to take part
in the study due to timing issues. In total six of 13
PwMS received > 12 years of education and thereof access
to higher education Germany. Disease durations varied
from 1 month to 19 years. Seven participants (54 %) were
female. One patient dropped out at the beginning of the
interview, because she expected a different input. There-
fore, the final sample consisted of 12 PwMS.

Pilot RCT

Participants were recruited using mailing-lists of the MS
day hospital, the local MS self-help society and other
self-help initiatives [13—16].

After assessing the web-survey platform, participants
were informed about the study and asked to provide
demographic and disease specific data [17] and answer
five questions on numeracy [18]. Participants were ex-
cluded with a notification by the system in case they
filled in to be less than 18 years old or that they are not
diagnosed with MS. After that, they were randomly allo-
cated, using the UNIPARK randomisation sequence, to re-
ceive either the newly developed information or standard
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information. Directly after the intervention, they were
asked to fill in the multiple-choice questionnaire.

Setting and procedure

A think-aloud approach combined with semi-structured
interviews was used to evaluate the PI and the question-
naire [19]. Participants (4 (staff members/consumer repre-
sentative) and 12 (PwMS)) were asked to read the PI via a
computer screen and verbalise their thoughts afterwards
[19]. The teach-back method was employed to allow fur-
ther improvement and clarification of the PI [20, 21].

All interviews, except one pre-test interview (tele-
phone-interview), were held face-to-face and were
audio-recorded at the MS day hospital by FF. There was
no professional relationship between interviewer and
participants. Interviews were not interrupted and re-
cordings were of very good audio quality. Interviews
ranged from 30 to 70 min.

The multiple-choice questionnaire with closed ques-
tions was developed following the recommendations by
Haladyna et al. [22] and evaluated in the pilot-test phase
and in the pilot-RCT. The average weight version on CI
was tested against standard information on CI based on
a formerly developed decision aid for PwMS [23] using
the online survey software UNIPARK [24]. The average
weight version, where a farmer wants to estimate the
average weight of his apples, was chosen because this
version was preferred by PwMS and contains all infor-
mation considered to be important to understand confi-
dence intervals (see 3.2.3 for details). The minimum
sample size was set to 60 people, assuming that this
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would allow gaining sufficient information for the planned
evaluation of the questionnaire and the PI in a larger sam-
ple. It was not aimed to reach a statistical significant dif-
ference between the two groups, yet to use the results
after successfully piloting for the sample size calculation
of a future RCT to evaluate the PI in a larger sample.

Data analysis

Feasibility and pilot-phase

Interview recordings were transcribed using consistent
rules [25] and transcripts were content analysed using
Burnard’s approach [26]. The coding tree (Additional file
1) was developed along the gathered data and the struc-
ture of the interview guides. All transcripts were ana-
lysed using MAXQDA (version 11) and reviewed by a
second person (AR).

Pilot-RCT
Data analysis was performed using the SPSS (version
21). Demographic data were analysed using descriptive
statistics. An item analysis considering difficulty, distri-
bution and discriminatory power was performed on the
6-items on CI comprehension [27]. Cronbach’s alpha
(Kuder-Richardson) was calculated to determine internal
consistency. Discriminant validity was assessed compar-
ing the results to the abbreviated numeracy scale [18].
The questionnaire was complemented by four questions
(Likert scale from 1-10) to evaluate an overall subjective
rating of the understandability of the PI, the relevance of
the topic, subjective knowledge and estimated subjective
benefit of the PL.

Results

Systematic literature search

No study that explained CI to laypeople was identified
(see Additional file 2 for detailed information).

Feasibility and pilot-phase (written information)

Written patient information versions

A figure to display CI (Fig. 2) had been developed for an

information platform on MS as part of the DECIMS

(Decision Coaching in MS) project [28]. In the figure

both the absolute risk reduction and CI are presented.
We decided to explain CI using a non-medical ex-

ample followed by an MS specific example and devel-

oped three different PI on CI:

1) the average weight version
2) the worm prophylaxis version and
3) the short version.

Each version consists of an introduction, a main and a
final part, with only the main part differing between ver-
sions. The introduction starts with a question from a

64

Page 4 of 9

virtual patient and is supposed to give participants an
idea in which context and why CI are used. For the main
part three versions were developed to cover different
levels of complexity and different approaches to explain
CIL The final part aims to transfer the gathered know-
ledge about CI to MS specific medications. While in the
short version, CI are explained as briefly as possible
without using an example, in the average weight and
worm prophylaxis versions the story of an apple farmer
is used to explain CIL In the average weight version, the
farmer wants to estimate the average weight of his ap-
ples and CI are illustrated using small and large random
samples of apples to estimate the average weight. In con-
trast, in the worm prophylaxis version, the farmer wants
to test whether an anti-worm treatment is effective to
prevent his apples from worm infestation. At first he
tries to treat a small sample of apples, then a larger one,
while he compares the results to untreated apples.

Pre-Test phase written patient information

During the pre-test the PI versions were revised before
they were shown to the next participant. Significant
changes were made in order to clarify contents. The nar-
rative line was optimised and sentences were shortened. A
statistician was introduced as a second virtual character,
apart from the farmer, to better structure the information.

Pilot-test phase written patient information

For the pilot-test interviews, participants were first shown
the average weight version, followed by the short and the
worm prophylaxis version. We chose to present the short
version between the other two versions to allow partici-
pants to rest between the two longer and more complex
versions. In general, participants’ reactions ranged from
positively interested on the one end, to being over-
whelmed on the other (interview no. 8 and 11). In total
four PwMS (interview no. 3, 5, 8 and 12) did comment on
the need of explaining CI to patients. It was considered as
important and PwMS wanted to read more about it, but
there were also contrary voices (interview no. 5). Please
see Additional file 3 for example quotes.

Understandability

In total five PwMS (interview no. 1, 3, 6, 8, and 10)
stated that the information on CI was easy to under-
stand and one person that it was well described (inter-
view no. 9). Other points, raised by one PwMS
respectively, were: too many pages with same content
making it difficult to stay attentive (interview no. 9); the
information was partly confusing, a lot at once and some
parts had to be read more than once (interview no. 11);
and that some sections need shorter sentences to be bet-
ter understood (interview no.10). No PwMS expressed
that the content was not understandable.
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Fig. 2 Confidence intervals (drug therapy effects in relapsing-remitting MS), Number of patients without relapses for 2 years due to drug therapy.

therapy therapy

27

* Displayed separately, as it is the
only medication tested against another
therapy.

In general, the presentation of numbers was described
as a burden by four PwMS (interview no. 4, 5, 9 and 10).
One PwMS reported that he found it difficult to tell
whether numbers were derived from calculations of real
figures or were made up as an example (interview no. 8).
Two PwMS also stated that their numerical skills and
their competencies in mathematics were weak (interview
no. 4 and 8). On the contrary, another PwMS pointed out
to remember the content visually presented, but later
stressed to have problems with numbers (interview no. 9).

Different versions and comparison of the different
versions

In total six PWMS were positive about the apple farmer
approach (interview no. 1, 3, 6, 8, 10 and 12). While five
PwMS clearly expressed that they preferred the average
weight version; three PwMS liked the worm prophylaxis
version better and one PwMS liked the short version
most. Another PwMS stated that he could not choose
one, because every version yielded different information
and only all three versions combined gave a complete
picture of CI. Information about the favourite version
was missing for two PwMS.

Confidence intervals and multiple sclerosis specific
medications

PwMS did not comment much on the final part of the
PI. Two PwMS were pleased about the transfer to MS
and MS medications (interview no. 4 and 8). Despite the
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dense and relatively difficult text, negative comments
were rare (two persons, interview no. 5 and 6).

Comprehension of confidence intervals

The comprehension of CI was mostly assessed by
the teach-back phase and the multiple choice ques-
tionnaire. Questionnaire results are presented in sec-
tion 3.3.

Teach back
All PwMS of the pilot-test phase were asked to teach
back the following aspects: definition of CI, benefits
of using CI, width of CI, statistical significance and
the apple farmer’s approach to answer his question
(e.g. to estimate the average weight of his apples).
Overall, it was difficult for the PwMS to teach-back
the content. However, some PwMS were able to teach-
back the content quite well, whereas others could not
teach-back the content predominantly correct. Some
PwMS were able to teach-back the content of some
parts while they had problems with other parts (see
Additional file 4: Table S1).

Development and pilot-testing of the multiple choice
questionnaire

The developed questionnaire initially consisted of eight
multiple choice questions, of which four were visually
illustrated. The questions addressed:

— the definition of CI
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— the interpretation of CI and of point estimates based
on an example

— the meaning of the width of CI and of the zero-line

— the interpretation of CI as well as influencing factors.

The questionnaire was pilot-tested with six of the 12
PwMS. Five of eight questions were answered correctly
by five or more PwMS (see Additional file 4: Table S2).

Further development of the multiple choice questionnaire
According to the feed-back of the PwMS, the ques-
tionnaire was further adapted. Two questions were
deleted, as they addressed for the same content as
other questions and wording of some questions was
changed. The revised questionnaire was assessed again
by four PwMS (see Additional file 5). No further need
for revision was revealed.

Pilot randomised controlled trial
About 1000 persons were invited to take part via the
mailing-lists. Participating PwMS were randomised to re-
ceive either the average weight version (IG) or standard
information (CG). The survey was started by 115 PwWMS,
with 64 finishing the survey (36 IG/ 28 CG) (see Fig. 3).
Baseline demographics and disease specific data informa-
tion are presented in Table 1. There were significantly more
female PwMS in the CG. Otherwise there were no statisti-
cally significant differences in demographic parameters.
PwMS in the IG answered 4.8 (mean, SD 1.3) of six
questions correctly, while PwWMS in the CG answered 3.8
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Table 1 Baseline data

Baseline data IG CG

N=36 N=28
Age (mean) 473 438
Females 19 (53 %) 22 (79 %)*

Education (highest degree)
15 (41.7 %)
21 (583 %)

16 (57.1 %)
12 (42.9 %)

Secondary school
Academic degree

Disease course**

cls 0 2 (74 %)
RRMS 22 (61.1 %) 20 (71.4)
SPMS 9 (25 %) 4 (143 %)
PPMS 0 2(7.1 %)
Other 3 (83 %) 0
Disease duration (mean) 9.1 years 9.5 years
Currently on Immunotherapy 18 (50 %) 11 (393 %)
PDDS (mean) 2.86 204

IG intervention group, CG control group, CIS clinically isolated syndrome, RRMS
relapsing remitting multiple sclerosis, SPMS secondary progressive multiple
sclerosis, PPMS primary progressive multiple sclerosis, PDDS patient
determined disease steps *Statistical significant difference (p =0,039),
**Missing data for two participants in the IG

(SD 1.2) questions correctly (mean difference 1.1 (95 %
CI 0.42-1.69), p = 0.002, two-tailed t-test).

The questionnaire was developed to assess knowledge
on CI in the context of study results on treatment op-
tions. As there was no comparative instrument available,

[ Enrollment ]

Invited to take part (n=1000)
Assessed for eligibility (n=115)

Excluded (n=30)

A\ 4

+ Not meeting inclusion criteria (n=3)
+ Declined to participate (n=27)

Randomized (n=85)

v Allocation v
O J

Allocated to intervention (n=49)

+ Received allocated intervention (n=44)

+ Did not receive allocated intervention (n=5,
dropped-out during the intervention)

L

v Analysis v

Allocated to control (n=36)

+ Received allocated intervention (n=35)

+ Did not receive allocated intervention (n=1,
dropped-out during the intervention)

J

Analysed (n=36)
+ Excluded from analysis (n=8 did not
complete questionnaires on study outcome)

Fig. 3 Flow diagram pilot RCT (CONSORT 2010) [44]

Analysed (n=28)
+ Excluded from analysis (n=7 did not
complete questionnaires on study outcome)
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the two groups were analysed separately concerning diffi-
culty, internal consistency and discriminatory power [27].

The difficulty of the six items ranged between 0.43
and 0.94 in the IG and between 0.36 and 0.86 in the
CG (Table 2).

Cronbach’s alpha was 0.57 in the IG and 0.21 in the
CG. Discriminatory power ranged between 0.17 and 0.45
in the IG and between 0.15 and 0.28 in the CG.

Due to a software error, only two of five questions on
numeracy could be analysed. There was no significant
correlation between numeracy and questionnaire results
for the whole sample (0.161, p = 0.21). Numeracy in the
CG correlated (Pearson’s r) positively (0.473, p=0.01)
with the mean sum score of the questionnaire, but not
in the IG (-0.06, p = 0.7).

Concerning the general evaluation questions, the average
weight version received better results. Results concerning
understandability, subjective knowledge and benefits of the
PI significantly favoured the IG (p = 0.01) (Table 3).

Discussion and conclusion
Discussion
To our knowledge this is the first study to explain CI to
patients. We developed and pre-tested three different PI
versions on CI and piloted them successfully following
the Medical Research Council’s guidance for developing
and evaluating complex interventions [9]. Our pilot data
indicate that CI can be made understandable through
adequate PI interventions. PwMS contributed valuably
to improve readability as well as understandability and
enhanced comprehension. The majority of PwWMS pre-
ferred either the average weight version or the worm
prophylaxis version. The worm prophylaxis version was
more difficult, but mirrored the setting of clinical trials
very well, because of the treatment example. Therefore,
this example could ease the transfer to immunotherapy
decision making, as emphasised by some PwMS.
Statistical illiteracy by physicians and patients can re-
sult in misunderstanding study results, especially of
numbers and verbal frequency statements [10, 29]. CI
are beneficial for judging on the clinical relevance of
statistical reporting and to reduce the chance of results
being misinterpreted [3], because point estimates are

Table 2 Item difficulty and discriminatory power
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Table 3 Evaluation questions
Item IG CG

N=36 N=36
Understandability 6.5 45
Relevance 76 6.6
Subjective knowledge 6.6 4.8
Benefit of the PI 7.8 6.0
Understandability of the PI (1 = not understandable at all - 10 = very good to

understand), Relevance of the topic CI (1 = not relevant at all - 10 = very
relevant), Subjective knowledge on CI (1 = not understood at all - 10 = fully
understood), Benefit of a Pl on Cl (1 = not helpful at all - 10 = very helpful)

complemented. Therefore, our graphical PI on CI, dis-
playing both absolute risk reduction and significance of
results, may be a step forward in patient education. The
communication of CI could help to judge on the validity
of the estimate by giving additional information to sim-
ply reporting point estimates. For example, the CI for
the absolute risk reduction of glatiramer acetate (Copax-
one®) concerning disability over 2 years ranges from zero
to 21 and can be compared to other treatment options
[30, 31]. However, not every patient needs to process
and understand point estimates and CI as roles within
decision making process have to be clarified [32] and
thus might lead to a physician-led decision. Nonetheless,
comprehensive information has to be made accessible in
order to allow patients to get involved as much as they
want based on the bioethical principle of autonomy [33].
Therefore, medical management should always strive for
the highest possible degree of patient autonomy. This
study is embedded in an ongoing project, in which a
nurse-led decision-coaching intervention is evaluated to
enable PWMS to make informed treatment choices [28].
The patient information will be made accessible on the
online information platform after its evaluation in an
RCT [34].

Limitations of this study

There are some shortcomings of this study. PwMS of
this pilot-study had the advantage of comparing all three
versions with each other. The teach-back of the content
indicated that some PwMS benefited from going through
more than one version as they could teach back more

[tem 1 [tem 2 [tem 3 ltem 4 [tem 5 ltem 6
Mean item difficulty (SD)
IG (N=36) 0.94 (0.23) 0.80 (0.40) 0.75 (0.44) 043 (0.51) 0.86 (0.35) 0.92 (0.28)
CG (N=36) 0.68 (048) 0.86 (0.36) 0.54 (0.51) 0.36 (0.49) 05 (0.51) 0.82 (0.39)
Discriminatory power
IG (N=36) 0.17 033 041 045 0.27 023
CG (N=36) -0.15 - 004 028 023 0.10 0.14

IG intervention group, CG control group
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information correctly after they had read the average
weight and worm prophylaxis version. However, as the
average weight version was always seen first by PwMS,
the results might differ to another possible order. To ac-
count for this in a future RCT to evaluate all PI versions
in larger sample [34], PWMS can watch a second video
after having answered the questions. Due to the length
and dense of information and drop-out rates it is not
scheduled that PWMS see more than one PI material.

Caused by the small sample, the percentage of females
in our pilot trial was imbalanced between the groups.
However, we do not believe that this effected study re-
sults. Nevertheless, we will investigate on the impact of
sex on the outcomes in the larger study.

Internal consistency and discriminatory power of the
questionnaire were lower than aimed. For a high internal
consistency, Cronbach’s alpha should have been over 0.70
and discriminatory power should have ranged between
0.40 and 0.70 [27], which was not reached for any ques-
tion in the CG, whereas it was reached in two out of six
questions in the IG. However, because the questionnaire
consists of six questions only aiming to evaluate disease
specific knowledge and comprehension on confidence in-
tervals in general, high internal consistency would have
been difficult to reach. Higher Cronbach’s alpha level in
the IG indicates that gained knowledge leads to more con-
sistent replies. The lack of a correlation of correct answers
with numeracy in the IG might be due to the fact that a
high score in numeracy is not necessarily helpful to under-
stand the topic. However, this needs further evaluation.

With a mean difference of one question between
groups clinical and practical relevance is an open ques-
tion. Nevertheless, with more than two thirds of the
questionnaire answered correctly by the IG it could be
assumed that this kind of information on treatment op-
tions is understandable for PwMS. However, results need
to be confirmed in a larger sample. Further, other pres-
entation formats as for example videos might be a more
attractive format for the user to receive information on
CI than written information.

Finally, recruitment for the pilot-RCT was conducted
via mailing-lists of the MS day hospital and self-help ini-
tiatives. Therefore, only PwMS, who are potentially
interested in being updated by those institutions, were
reached. Being aware that not all people read the news-
letter, to us the response rate with 64 replies out of 115
who did login into the survey seemed sufficient for a
pilot study and our recruitment target of 60 PwMS was
fulfilled. However, a large study with a less biased sample
is needed to evaluate the PI on CIL

Conclusion
The pilot-phase shows promising results concerning ac-
ceptability and feasibility of different information materials
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on CI. PwMS may benefit from understanding CI, because
they will be able to better compare different therapy
options.

Understanding CI and other numerical data is of high
importance for an informed treatment decision making
process. Therefore, further research should focus on
possibilities to explain numerical data of different for-
mats in different patient groups.
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Additional file 1. Coding tree

1. Feasibility
Acceptability
Introduction
Narrative line
Practicality
Graphic illustration
Introduction
Average weight
Anti-worm treatment
Short version
MS specific ending
MS questionnaire
Understandability/ Clarity
Introduction
Average weight
Worm prophylaxis
Short version
MS specific ending
MC questionnaire
Other
2. Comprehension
Definition of confidence intervals
Application of using confidence intervals
Width of confidence intervals
Statistical significance and confidence intervals
True value
Sampling and estimation
3. Methodology
Think-aloud method
Teach-back method
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Additional file 2: Systematic literature search

In order to describe the current state of literature, a research question using the PICO-
principle was formulated to perform a search [1]. A systematic literature search was
performed via OVID in MEDLINE, EMBASE and PsycInfo to identify studies in which
interventions aiming to explain Cl were applied. Further searches were conducted in DART
Europe, Open Thesis, OPUS, ProQuest, ERIC, ESS, and Web of Science.

Here the term “confidence interval” and variations were combined with “comprehension” and
related terms using the Boolean operator AND. The search resulted in 1293 hits (table B1).
All titles were screened by one researcher (FF). Title screening was performed over inclusive
to identify relevant literature. After this scan, 35 results remained and abstracts were
scanned. The full-text of the remaining 10 publications was assessed by two researchers (FF
and AR), using a pre-defined screening checklist. The checklist allowed structured screening
by the inclusion criteria (explanation of Cl or statistics to patients, explanation of CI to
medical professionals, evaluation of comprehension of Cl).

No studies were identified that explained Cl to laypeople.

Table: Results of the literature searches

Databases REIIS

MEDLINE, EMBASE, Psyclnfo 1272
via OVID:

Web of Science: 15
All other databases: 6

References

1. Higgins, Julian P. T. and Green, S., editor. Cochrane handbook for systematic reviews of
interventions. Chichester: Wiley-Blackwell; 2011.
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Additional file 3: Example quotes patient information versions (pilot-phase)

General
impression

Understandability

Different
versions

MS specific
medications

Participant quotes

”

“I really like it. It’'s cheerfully designed, | find it very agreeable.
(interview no. 8)

“Oh ok, it’s a bit confusing. Maybe that’s because of me, but that is
just so much information at once.” (interview no. 11)

[Question of the interviewer: “How would you assess the
understandability overall?”]. “It was good.” (interview no. 1)

That is clear so far, but is again so that | have problems in
concentrating [...] These are already three pages describing the
same [...] As a patient, | can't pay attention this long anymore.”
(interview no. 9)

“The font size was well chosen. | usually have difficulties reading, |
skip a line very often, but here it was fine [...] This kind of wording
was beneficial. | didn’t have to read it twice.” (interview no.6)

“I didn’t pay attention. | have other things to worry about, which are
more important to me.” (interview no. 5)

“This is where it'd be handy to be mathematician, maybe my kids
would understand. But the majority of people, including me,
don't.(interview no. 4)

“Very illustrative and well presented. The transfer to MS could be
easily followed.” (interview no. 6)

“If somebody tried to explain this to me using fruits and apples, |
would be very confused. | don’t see the relevance in it. You can't
compare it with diseases [...] It’s silly! [...] | found the apple example
strange. Anti-worm treatment was very good.” (interview no. 4)

“Ah, ok. Here we go. Now things become clear. This is also a
question [headline of the ending is: “How can this knowledge be
transferred to MS drugs?’] I've been asking myself.”(interview no. 8)
“This is much more meaningful than the things before. | simply
understand it. There are 100 patients; one drug works better than the
other. That’s a clear statement.” (interview no. 4)

72



Additional file 4: Additional tables

Table S1: Teach-back results

Good teach-back Mixed teach-back Not able to teach-

results results back

3 6 3
Number of PwWMS (interview no. 1, 6 (interview no. 3, 4,5, (interview no. 2,7
and 10) 8,9 and 11). and 12)

PwMS = People with multiple sclerosis

Table S2: Results pilot-test questionnaire

Question 1
Question 2
Question 3
Question 4
Question 5
Question 6
Question 7
Question 8

Number of
correct
answers

Number of correct answers according to questions from n=6

people with multiple sclerosis in the
qualitative study
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Additional file 5: Multiple choice questionnaire “Comprehension of confidence
intervals”

Question 1
What is meant by the term ,,confidence intervals”?
(Only one answer is correct)

o They help to judge the certainty or uncertainty of study results.
o They show the effectiveness of a drug.

o They show in how many patients a treatment is effective and in
how many it is harmful.

o They are statistical aids, which have to be calculated by the
reader at first.

of
100 patients
100 4 l
. o€ o e anonts
Question 2
Here, treatment effects of two medications are graphically 80
displayed. oy
Which medication is more effective? 60
(Only one answer is correct) o, .
“7 )
o Medication A N O
o o] A
o Medication B o
10 H
o There is no difference between the medications 0
-10 4
) Patients, o
5 l harmed by the treatment

of
100 patients

100
é’ Patients, who benefit

QueStlon 3 90 from the treatment
Here, treatment effects of two medications are graphically |
displayed. For which of the medications the benefit is

demonstrated with more certainty?

70

60 —

(Only one answer is correct) A B
50 — 48
o Medicament A 40
30 —
o 25
o Medicament B . @
q g q a 10 - w
o There is no difference between the medications 8

Patients,
" harmed by the treatment
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Question 4

What does it mean, when the confidence interval crosses the zero
line, thus includes positive and negative numbers?

(Only one answer is correct)

o It has no special meaning
o Confidence intervals cannot reach into a negative area
o The benefit of the investigated medication is not sure

o In case of negative numbers, the medication causes additional
side effects.

Question 5
What is the meaning of the size of confidence intervals?
(Only one answer is correct)

o The size of the confidence interval does not say anything about
the certainty of the results

o A wider confidence indicates a few participants

o Study results with wide confidence intervals stand for great
trustworthiness

o A wide confidence interval indicates many participants

Question 6

Which statement about confidence intervals is correct?
A narrow confidence interval ...
(Only one answer is correct)

o ... suggests that the benefit of a medication has been determined
with considerable certainty

o ... Is usually based on chance
o ...is worse than a wide confidence interval
o ... suggests that the benefit of a medication is uncertain
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Highlights

What is already known about the topic?

o People with multiple sclerosis prefer an informed shared decision-making approach.

e Ingeneral, MS nurses in Germany as in many other countries do not provide counselling
on treatment options.

¢ No systematic approach exists to involve MS nurses in the counselling on

immunotreatment options based on a shared decision-making approach.

What this paper adds

¢ The decision coaching approach is feasible and well accepted by people with multiple
sclerosis, nurses and physicians.

o Nurses can successfully provide evidence-based decision coaching on immunotreatment

options.

Abstract

Background: Treatment decision-making is complex for people with multiple sclerosis.
Profound information on available options is virtually not possible in regular neurologist
encounters. The “nurse decision coach model” was developed to redistribute health
professionals’ tasks in supporting immunotreatment decision-making following the principles
of informed shared decision-making.

Objectives: To test the feasibility of a decision coaching programme and recruitment
strategies to inform the main trial.

Design: Feasibility testing and parallel pilot randomised controlled trial, accompanied by a
mixed methods process evaluation.

Setting: Two German multiple sclerosis university centres.

Participants pilot trial: People with suspected or relapsing-remitting multiple sclerosis facing
immunotreatment decisions on first line drugs were recruited. Randomisation to the
intervention (n = 38) or control group (n = 35) was performed on a daily basis. Quantitative
and qualitative process data were collected from people with multiple sclerosis, nurses and
physicians.

Methods: We report on the development and piloting of the decision coaching programme. It
comprises a training course for multiple sclerosis nurses and the coaching intervention. The

intervention consists of up to three structured nurse-led decision coaching sessions, access
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to an evidence-based online information platform (DECIMS-Wiki) and a final physician
consultation. After feasibility testing, a pilot randomised controlled trial was performed.
People with multiple sclerosis were randomised to the intervention or control group. The
latter had also access to the DECIMS-Wiki, but received otherwise care as usual. Nurses
were not blinded to group assignment, while people with multiple sclerosis and physicians
were. The primary outcome was ‘informed choice’ after six months including the sub-
dimensions’ risk knowledge (after 14 days), attitude concerning immunotreatment (after
physician consultation), and treatment uptake (after six months). Quantitative process
evaluation data were collected via questionnaires. Qualitative interviews were performed with
all nurses and a convenient sample of nine people with multiple sclerosis.

Results: 116 people with multiple sclerosis fulfilled the inclusion criteria and 73 (63%) were
included. Groups were comparable at baseline. Data of 51 people with multiple sclerosis
(70%) were available for the primary endpoint. In the intervention group 15 of 31 (48%)
people with multiple sclerosis achieved an informed choice after six months and 6 of 20
(30%) in the control group. Process evaluation data illustrated a positive response towards
the coaching programme as well as good acceptance.

Conclusions: The pilot-phase showed promising results concerning acceptability and
feasibility of the intervention, which was well perceived by people with multiple sclerosis,
most nurses and physicians. Delegating parts of the immunotreatment decision-making
process to trained nurses has the potential to increase informed choice and participation as
well as effectiveness of patient-physician consultations.

The study was funded by the German Ministry of Education and Research and the main trial
was registered in “Current Controlled Trials” (ISRCTN37929939).

Keywords: decision coaching, mixed methods, multiple sclerosis, nurses, patient

information, pilot randomized controlled trial, process evaluation, shared decision making

1. Background

Multiple sclerosis is an inflammatory degenerative disease of the central nervous system.
About 2,300,000 people worldwide and 200,000 in Germany are affected by multiple
sclerosis, with a disease onset around the age of 30 (Browne et al., 2014; Petersen, 2013;
WHO, 2008). In approximately 85% of people with multiple sclerosis, the disease is

characterised by a relapsing-remitting course (McKay et al., 2015). Due to the chronic nature
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of the disease as well as ongoing approvals of new high price so called disease modifying
drugs, multiple sclerosis is of high health economic relevance (Wingerchuk and
Weinshenker, 2016). Moreover, non-adherence to disease modifying treatment in up to 70%
of people with multiple sclerosis has been reported (Bruce and Lynch, 2011; Hansen et al.,
2015). People with multiple sclerosis in Germany wish an active role in treatment decision-
making (Heesen et al., 2004; Solari et al., 2013). According to the German patients’ right act,
patients have to be informed about treatment options including possible benefits and risks
(Gesetz zur Verbesserung der Rechte von Patientinnen und Patienten, 2013). Many
uncertainties as e.g. the unclear long-term benefit of treatments (Boggild et al., 2009), a
possible benign multiple sclerosis variant (Amato and Portaccio, 2012; Hawkins, 2012) as
well as the number of treatment options (Wingerchuk and Weinshenker, 2016) underline the
necessity for counselling of patients on treatment options. As 15 different immunotreatments
will be available in 2017, profound information on benefits and risks through physician
encounters is becoming increasingly difficult.

Studies on evidence-based patient information and decision support in multiple sclerosis
(Kopke et al., 2016; Kopke et al., 2014) indicate that provision of information and/ or
decision-making tools alone may not be sufficient to achieve informed immunotreatment
decision-making. People with multiple sclerosis seem to need more time and support to
process and discuss the treatment options whereas group training alone might not be
tailored enough to the individual situation of people with multiple sclerosis (Rahn et al.,
2015). There is strong evidence for the effectiveness of efforts to include patients and
consumers in decision-making on health issues (shared decision-making, SDM) (Stacey et
al., 2017). Consequently, an individual approach accompanying physician consultations
appears as a possibly essential strategy to promote informed decision-making (Rahn et al.,
2015). A sub-analysis (Stacey et al., 2013) of a systematic review of patient decision aids
(Legare et al., 2014) found that decision coaching, combined with decision aids compared to
decision aids alone, increases the participation in the decision-making process, lowers costs
and leads to intervention-specific positive results. Here, especially decision coaching
interventions led by nurses showed promising results (Stacey et al., 2013). In Germany,
multiple sclerosis specialist nurses have been established merely for the handling and
information provision on injectable treatments (Hartung et al., 2011), but have no systematic
role in disease modifying treatment decision-making. For people with multiple sclerosis,
decision coaching (Stacey et al., 2012; Stacey et al., 2013), performed by trained multiple
sclerosis nurses, offers the opportunity to individually discuss treatment options by allowing
individual timing, knowledge and support needs in the decision-making process. Health
professionals’ tasks are redistributed by giving nurses a central role in supporting treatment

decision-making based on evidence-based patient information materials (Bunge et al., 2010)
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and a shared decision-making approach (Charles et al., 1997). Therefore, we assumed that
our novel non-directive nurse-led decision coaching intervention allows for more active
participation of people with multiple sclerosis in decision processes and more efficient
physician consultations.

We report on the development and piloting of a decision coaching programme in multiple
sclerosis, which is the first evaluation on the delegation of immunotreatment information
provision to trained nurses in Germany. After feasibility testing, a pilot randomised controlled
trial (RCT) was performed. It was aimed to test the recruitment procedure for the main cluster
RCT and to gain data on feasibility of the intervention, accomplished by a mixed methods

process evaluation in two pilot multiple sclerosis centres in Germany (Rahn et al., 2015).

2. Methods

We developed and piloted our multicomponent decision coaching in multiple sclerosis
(DECIMS) programme following the British Medical Research Council’s framework for
developing and evaluating complex interventions (Craig et al., 2008). Figure 1 illustrates the
steps of the decision coaching project. After the development of the programme, data on the
feasibility of the nurse training course and the decision coaching intervention were gathered.
Afterwards, a pilot RCT was conducted. A mixed methods process evaluation (Creswell JW,
Plano Clark VL, 2011; Rahn et al., 2015) was performed alongside the pilot RCT following
the recommendations of Craig et al. (Craig et al., 2008) to conduct process evaluations

alongside complex interventions (Moore et al., 2015).

2.1 Development of the decision coaching programme
The concept of the decision coaching programme is described in the study protocol (Rahn et
al., 2015). The programme comprises a training course for multiple sclerosis nurses and the

coaching intervention.

2.1.1 Training course

A three day training course curriculum (16 hours) for decision coaches following the train-the-
trainer principle based on the teaching approach of Roth (Roth, 1971) was developed. It
intended to convey understanding and knowledge gain on the principles of evidence-based
patient information, evidence based medicine and shared decision-making. The use of an
online information platform on multiple sclerosis (DECIMS-Wiki, see below) to provide
treatment information was trained. Role plays with case examples and simulated patients
were performed to practice decision coaching by including supporting materials (Rahn et al.,

2015). The training course (see suppl. material 1) was tested for feasibility with four nurses.
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2.1.2 Decision coaching intervention
The intervention consists of up to three coaching sessions, access to the DECIMS-Wiki and

up to two physician consultations (figure S1 suppl. material 5).

Decision coaching sessions

The decision coaching sessions are structured following the six steps of shared decision-
making: (1) reviewing the problem, (2) key message, (3) information about pros and cons of
each option, (4) expectations of the patient, (5) decision, and (6) arrangements (Elwyn et al.,
2001). Patient workbooks, one on first line treatment and one for people with multiple
sclerosis considering a treatment change as well as a coaching guide were developed to
support and guide the decision coaching. Both workbooks and the coaching guide were pre-

tested for feasibility (see suppl. material 2 for the workbook on first line treatment).

DECIMS-Wiki

The DECIMS-Wiki aims to provide information on several relevant topics on multiple
sclerosis, but mainly focusses on treatment options. The content was built on former
developed evidence-based patient information brochures and literature searches (Rahn et
al., 2015). Information on benefits and side effects on all available drugs are provided.
Therefore, bar charts on disability progression and relapses were developed to display the
absolute risk reduction for each immunotreatment option. The comprehension of the bar
charts was evaluated in a randomised controlled trial (Kasper et al., 2016).

For feasibility testing, feedback on the DECIMS-Wiki was obtained from two consumer
representatives from a self-help initiative, nurses and people with multiple sclerosis. One
consumer representative worked over a year regularly on the development of the DECIMS-
Wiki and discussed the content with the researchers.

People with multiple sclerosis received login details and a user guide after they filled in the
baseline questionnaires. The DECIMS-Wiki was also used during coaching sessions (see

above).

Physician consultation

The coaching process finishes with up to two physician consultations, where the final
decision is made (Rahn et al., 2015). All physicians received an information package on
SDM (information sheet, paper and video on SDM) at the beginning of the study. Otherwise,

consultations were conducted as usual.

2.2 Feasibility testing
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Feasibility testing was conducted with a convenient sample of four nurses and 12 people with
multiple sclerosis between July and December 2013. Four multiple sclerosis specialised
nurses (two from each centre) received the training course in Hamburg and filled in
questionnaires (knowledge and training course feedback) before and after training. A
feedback round after the training course was audio recorded. One of the nurses (Bochum)
dropped out directly after the study and one nurse with experience in the provision of
evidence-based patient information from Hamburg was additionally trained. Each decision
coach was coaching three people with multiple sclerosis. All people with multiple sclerosis
gave structured feedback (questionnaire with open questions) on the coaching, the DECIMS-
Wiki, the physician consultation and materials. Five people with multiple sclerosis were
additionally called or asked in person for feedback. Materials to support the decision-making

process were further tested and improved during this phase.

2.3 Pilot randomised-controlled trial

The pilot RCT was performed between March 2014 and March 2016 (first person with
multiple sclerosis in, last person with multiple sclerosis out). The pilot RCT followed the main
assumption that the concept is feasible for decision coaches and people with multiple
sclerosis. It aimed to gather information on whether the decision coach intervention is
accepted by people with multiple sclerosis, the materials are acceptable as well as helpful for
people with multiple sclerosis and nurses, recruitment procedures are feasible, and outcome
assessment is acceptable for people with multiple sclerosis (Rahn et al., 2015).

A convenient sample of 73 people with multiple sclerosis with suspected or relapsing-
remitting multiple sclerosis facing an immunotreatment decision was recruited in the two
study centres for the parallel group trial by physicians or nurses. It was assumed that around
60 people with multiple sclerosis would be sufficient for piloting the coaching programme.
The leading ethical approval was obtained from the Ethics Committee of the Hamburg
Chamber of Physicians. People with multiple sclerosis in the intervention group received the
decision coaching intervention (see above and suppl. material figure S1). The control gained
access to the DECIMS-Wiki. Both groups had final physician consultations. People with
multiple sclerosis were allocated to the intervention (intervention group) or control group
(control group) by randomised recruitment days. This recruitment procedure by days was
chosen to test the feasibility of the procedure for the cluster RCT. Lists with randomised
recruitment days were generated by an external statistician (EV) for both centres and one of
two researchers (IB or AR) informed the nurses in the afternoon before recruitment days.
Therefore, allocation concealment of the nurses was assured. On recruitment days, all
people with multiple sclerosis were to be screened using standardised forms by the decision

coaches and physicians. Decision coaches were not blinded to group assignment, while
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people with multiple sclerosis and physicians were.

People with multiple sclerosis were eligible to participate when they were 18 years or older,
had suspected (Miller et al., 2012) or relapsing-remitting multiple sclerosis (Polman et al.,
2011), were facing a decision on starting or switching a first line treatment and had internet
access. Exclusion criteria were: secondary-progressive or primary-progressive multiple
sclerosis as well as any other suspected central nervous system disease, facing a decision
on escalation immunotreatment or on symptomatic treatment, and severe cognitive deficit or

major psychiatric illness affecting information uptake.

2.3.1 Outcome measures

Primary outcome was “informed choice”, using the “multi-dimensional measure of informed
choice” (MMIC) (Marteau et al., 2001; Rahn et al., 2015) including the sub-dimensions risk
knowledge measured by the “risk knowledge in relapsing multiple sclerosis” (RIKNO)
questionnaire ((Heesen et al., 2015) assessed after 14 days), attitude concerning
immunotreatment (one question assessed after physician consultation), and
immunotreatment uptake (survey after six months). Based on previous studies (Kasper et al.,
2008; Kopke et al., 2016; Kopke et al., 2014), informed choice is defined as adequate risk
knowledge and congruency between attitude towards immunotreatment and therapy uptake
(Rahn et al., 2015). Secondary outcomes included application of the “decisional conflict
scale” (Buchholz, A, Hdlzel L, Kriston L, Simon D, Harter M, 2011) supplemented by a
version for health professionals to achieve dyadic measurement and analyses of videotaped
coaching sessions assessing SDM as well as people with multiple sclerosis’, physicians’ and
coaches’ evaluation of SDM by the standardised MAPPIN’SDM questionnaire (Kasper et al.,
2012). The videos were analysed for all six SDM steps. The “control preference scale” (CPS,
(Degner et al., 1997)) was used to monitor decisional processes and autonomy preferences.
Further “coping self-efficacy” (Chesney et al., 2006) as well as trust in physicians and
decision coaches were assessed (Bova et al., 2012). We did not analyse “planned behaviour
in multiple sclerosis” (PBMS, (Kasper et al., 2012b)) as a new scaling format was applied.
Therefore, results will be analysed separately.

Control parameters comprised anxiety and depression using the “hospital anxiety and
depression scale” (HADS, (Zigmond and Snaith, 1983)), and disease-specific quality of life
using the “Hamburg quality of life in multiple sclerosis scale” (HAQUAMS, (Gold et al.,
2001)). Disability was measured by the “expanded disability status scale” (EDSS, (Kurtzke,
1983)) and assessed at baseline.

Data were collected at baseline, after the final coaching session, after the physician
consultation as well as two weeks, three and six months after the physician consultation. We

have chosen a six month frame as applied previously (Kopke et al., 2014) to allow some time
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for people with multiple sclerosis to arrange all the organisational issues of disease
management as e.g. baseline lab tests or receiving drug prescriptions from neurologists. All
data were managed with the secuTrial® database of the German Competence Network
Multiple Sclerosis (KKNMS). Nurses, people with multiple sclerosis and physicians filled in
questionnaires online. After six months, some data were collected by phone via a

standardised questionnaire (see suppl. material 3).

2.4 Process evaluation

The pilot RCT was accompanied by an embedded mixed methods (Creswell JW, Plano Clark
VL, 2011) process evaluation to gain information on the feasibility and the acceptability of the
programme (Grant et al., 2013). There is a growing body of literature to guide the conduction
of process evaluations alongside randomised controlled trials (Grant et al., 2013; Moore et
al., 2015). In our process evaluation, the framework proposed by Grant et al. for cluster
RCTs was used (Grant et al., 2013; Rahn et al., 2015). Feasibility was defined as test of
practicality (e.g. use of the questionnaire platform, use of materials during coaching
sessions) and acceptance of the intervention (Bowen et al., 2009) using qualitative as well as
guantitative methods. Moreover, it was explored whether process evaluation data support the
pilot RCT findings in general.

The pilot RCT was accompanied by questionnaires for nurses (baseline, after six and 18
months) during the course of the study, people with multiple sclerosis (baseline, after two
weeks, three and six months) and physicians (baseline or when they started in the centre
and after 18 month) consisting of closed and open questions. Because baseline
measurements were taken at the beginning of the pilot study, the coaches had already
gained some coaching experience during the feasibility phase. Questionnaires aimed to
assess the feasibility and the practicality of the intervention and to identify possible barriers
and facilitators (see suppl. material 3 and 4). More details on the process evaluation are
provided in the protocol (Rahn et al., 2015). All data were managed with the secuTrial®
database.

Qualitative data were collected by semi-structured interviews with all nurses and a
convenient sample of people with multiple sclerosis (n = 9, 5 intervention group and 4 control
group) after the study was finished. The last interviews were conducted in January 2016. The
interview-guides (decision coaches and people with multiple sclerosis) were developed by
taking the results of the quantitative process evaluation into account. The guide for nurses
consists of questions concerning the general impression of the study, intervention aspects
(e.g. DECIMS-Wiki, coaching, moderation cards), and the decision coach role (e.g. change

of work routine, attitude). The guide for people with multiple sclerosis in the intervention
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group consists of questions concerning the general impression of the study, intervention
aspects (e.g. DECIMS-Wiki, coaching, patient workbook), immunotreatment decision-
making, attitude, the physician consultation and organisational aspects (e.g. questionnaires).
All people with multiple sclerosis were interviewed via phone by a trained single interviewer,
who was not involved in study planning and provision of the intervention. Interviews with the
coaches were performed face-to face (three interviews) or by phone (one interview) by a
single interviewer (KA), who was not involved in study planning and the nurse training. All

interviews (coaches and people with multiple sclerosis) were audio recorded.

2.5 Analyses

Data were analysed using SPSS version 21 (International Business Machines
Corporation (IBM), Armonk, United States of America).

Due to the pilot character of the study we refrained from statistical testing (for further

information see suppl. material 5, additional information S1: Statisti