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Abstract

Transition is described as a purposeful, planned change of children and adolescents with
chronic diseases from the child-centered to the adult-centered health care system (Blum et al.,
1993). Transition should be a structured, well-implemented, planned and intentional process
that empowers the adolescents with chronic conditions, their parents and the health
professionals involved to successfully complete the transition from pediatrics to adult medicine
(Blum et al., 1993; Huang et al., 2014; Kennedy et al., 2007).

Whilst transition should be a structured and well-planned process, a “one size fits all”
approach is insufficient for adolescents with chronic conditions as individual differences and
preferences of patients need to be considered. A structured, well-planned process, with freedom
for individual adjustments, is required (Cameron et al., 2018; van Staa et al., 2011). In
conclusion, appropriate instruments for assessing transition-related constructs are needed. Of
particular interest is the transition readiness of young people with chronic conditions.

In order to be able to assess the individual readiness of a young person with chronic
conditions to undergo transition, there is a lack of instruments that are sensitive to change and
at the same time generally applicable, so that comparisons between different conditions or areas
of care can be performed. Based on this methodological deficit of transition research, the
following constructs as well as their operationalization in the context of transition are
psychometrically analyzed. The construct of health-related and disease-specific quality of life,
satisfaction with care, transition competence, patient activation and patient empowerment were
investigated.

In summary, the constructs of disease-specific quality of life, satisfaction with care,
transition competence, patient activation and patient empowerment are suitable for recording
transition-related changes in young people with chronic conditions. Only the assessing of
health-related quality of life should be further examined in future studies.



Zusammenfassung
Transition wird bezeichnet als zielgerichteter, geplanter Wechsel der Kinder und

Jugendlichen  mit  chronischen  Erkrankungen von dem  Kindzentrierten  zum
erwachsenenzentrierten Gesundheitssystem (Blum et al.,, 1993). Transition soll ein
strukturierter, gut implementierter, geplanter und absichtsvoller Prozess sein, welcher die
Jugendlichen mit chronischen Erkrankungen, ihre Eltern und die involvierten
Gesundheitsexpert*innen befahigt, den Wechsel von der Padiatrie zur Erwachsenenmedizin
erfolgreich abzuschlieRen (Blum et al., 1993; Huang et al., 2014; Kennedy et al., 2007).

Es ist notwendig den Prozess der Transition an die individuellen Bedirfnisse der
Jugendlichen anzupassen und somit deren Unterstiitzung flexibler zu gestalten zu kénnen, um
dies zu erreichen, werden entsprechende Instrumente zur Erfassung von Konstrukten in der
Transition bendtigt. Von besonderem Interesse ist die Transitionsbereitschaft von Jugendlichen
mit chronischen Erkrankungen.

Um die individuelle Bereitschaft zur Transition eines Jugendlichen mit chronischer
Erkrankung feststellen zu kénnen, fehlen zudem anderungssensitive Instrumente, die zugleich
auch allgemein anwendbar sind, sodass eine Vergleichbarkeit zwischen verschiedenen
Erkrankungen bzw. Versorgungsbereichen ermdglicht wird. VVon diesem methodischen Defizit
der Transitionsforschung ausgehend werden in der vorliegenden Arbeit folgende Konstrukte
sowie deren Operationalisierung und Erfassung im Kontext der Transition psychometrisch
genauer analysiert: gesundheitsbezogene und krankheitsspezifische Lebensqualitat,
Versorgungszufriedenheit, Transitionskompetenz, Patientenaktivierung und Patienten-
empowerment.

Zusammenfassend zeigt sich, dass die Konstrukte krankheitsspezifische Lebensqualitét,
Versorgungszufriedenheit, Transitionskompetenz, Patientenaktivierung und Patienten-
empowerment zur Erfassung von transitionsbezogenen Veranderungen bei Jugendlichen mit
chronischen Erkrankungen geeignet sind. Lediglich die Erfassung die gesundheitsbezogene

Lebensqualitét sollte fir zukiinftige Studien gepriift werden.
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1. Einleitung

Der Fortschritt der modernen Medizin fiihrt dazu, dass die Uberlebenszeit von Kindern
und Jugendlichen mit chronischen Erkrankungen stetig ansteigt und somit die Mortalitat fir
einen Anteil der Betroffenen kontinuierlich sinkt (Kennedy, Sloman, Douglass, & Sawyer,
2007; Scheidt-Nave, Ellert, Thyen, & Schlaud, 2008). Allerdings treten chronische
Erkrankungen sowie auch Allergien oder Ubergewicht inzwischen auch haufiger auf, unter
anderem bedingt durch veranderte 6kologische und soziale Lebensbedingungen (Scheidt-Nave
et al., 2008). Zudem steigt die Zahl der Neuerkrankungen bei Kindern unter 15 Jahren in
Deutschland: so haben 38 % der Jungen und 39.4 % der Madchen mindestens eine chronische
Erkrankung (Scheidt-Nave et al., 2008). Aufgrund der skizzierten Entwicklungen ergibt sich
ein steigender Versorgungsbedarf. Laut Scheidt-Nave et al. (2008) besteht bei 11.4 % der
Médchen und bei 16 % der Jungen im Alter von 12 bis 17 Jahren in Deutschland ein aktueller
Bedarf an dauerhafter medizinischer Versorgung, die Gber das Jugendalter hinausreicht. Dieser
erhdhte Versorgungsbedarf bleibt auch tber die Zeit, manchmal ein Leben lang, bestehen. Dies
konnte in einer Nachbefragung der 12- bis 17-jahrigen Teilnehmenden gezeigt werden. Denn
50.6 % der Teilnehmenden im Alter von 18 bis 24 Jahren gaben auch 6 Jahre nach der
Erstbefragung an chronisch krank oder gesundheitlich beeintrachtigt zu sein (Robert Koch-
Institut, 2017). Insbesondere fiir diese Jugendlichen ist die Transition, der Wechsel von der
Kinder- und Jugendmedizin hin zur Erwachsenenmedizin, mit besonderen Herausforderungen
verbunden (Blum, 2002).

Damit diese Jugendlichen mit chronischen Erkrankungen unterstiitzt werden kdnnen,
missen auf der einen Seite geeignete Programme zur Unterstlitzung der Jugendlichen in der
Transition entwickelt bzw. verfligbar gemacht werden. Auf der anderen Seite sollten Méglich-
keiten bestehen, den Prozess der Transition an die individuellen Bedurfnisse der Jugendlichen
anzupassen und somit deren Unterstiutzung flexibler zu gestalten. Transition ist aus der
Perspektive der Versorgungsforschung ein wichtiger Prozess, bei dem die Angemessenheit der
Behandlung, die Verbesserung der Versorgung sowie die Komplexitdt von Interventionen im
Mittelpunkt stehen. Trotz zahlreicher Studien zu dieser Transition wurde bisher noch keine
weitreichende Implementierung von Strukturen zur Verbesserung des Transitionsprozesses im
Gesundheitssystem erreicht (Castillo & Kitsos, 2017), so fehlen beispielsweise Instrumente zur
Erfassung der Bereitschaft der Jugendlichen zur Transition und Leitfaden bzw. Richtlinien fur
den Prozess der Transition, die Versorger, Jugendliche und deren Eltern unterstiitzen.

Fur die Transition werden somit Leitlinien und Algorithmen zur ldentifizierung des

geeigneten Zeitpunktes der Transition und fir die Strukturierung des Prozesses der Transition



benotigt, jedoch werden diese meist in Abwesenheit eines theoretischen Modelles zur
Erfassung der Bereitschaft zur Transition untersucht (Schwartz et al., 2013). Schwartz et al.
(2013) identifizierten daher verschiedene Komponenten, welche aus theoretischer Perspektive
fiir eine geplante und strukturierte Transition notig sind. Sie unterscheiden hierbei feststehende
Faktoren, wie soziobkonomischer Status, Zugang zur Versorgung oder medizinischer Status
und modifizierbare Variablen, wie Wissen tiber die Transition und Erkrankung, Selbstwirksam-
keit und Motivation. Diese Komponenten sind wichtig fur die Entwicklung von Programmen,
Strukturen oder Interventionen, jedoch fehlen bisher noch empirische Befunde und Hinweise
zur konkreten Erfassung der Komponenten, z. B. durch die Angabe von Konstrukten oder
Messinstrumenten (Schwartz et al., 2013).

Um die individuelle Bereitschaft zur Transition eines Jugendlichen mit chronischer
Erkrankung feststellen zu kénnen, fehlen zudem anderungssensitive Instrumente, die zugleich
auch allgemein anwendbar sind, sodass eine Vergleichbarkeit zwischen verschiedenen
Erkrankungen bzw. Versorgungsbereichen ermdglicht wird. VVon diesem methodischen Defizit
der Transitionsforschung ausgehend werden in der vorliegenden Arbeit folgende Konstrukte
sowie deren Operationalisierung und Erfassung im Kontext der Transition psychometrisch
genauer analysiert: gesundheitsbezogene und krankheitsspezifische Lebensqualitat,
Versorgungszufriedenheit, Transitionskompetenz, Patientenaktivierung und Patienten-
empowerment.

In Studie 1 wurde eine Transitionsschulung bei Jugendlichen mit Diabetes Typ 1 und
chronisch-entziindlicher Darmerkrankung durchgefiihrt und die gesundheitsbezogene Lebens-
qualitat sowie die Transitionskompetenz tberprift. Hierzu wurde eine Interventionsgruppe mit
einer Kontrollgruppe mit jeweils der gleichen Erkrankung hinsichtlich ihrer Entwicklung von
Transitionskompetenz und gesundheitsbezogener Lebensqualitat von einer Baseline-Messung
zu einer Wiederholungsmessung nach sechs Monaten verglichen. Lediglich bei den Jugend-
lichen mit chronisch-entziindlicher Darmerkrankung konnte eine Veranderung der gesundheits-
bezogenen Lebensqualitat gezeigt werden. Die berichtete Lebensqualitit blieb dabei in der
Interventionsgruppe nach sechs Monaten auf dem Niveau des Ausgangswertes, wahrend sie in
der Kontrollgruppe jedoch signifikant abfiel. Das l&sst einerseits den Schluss zu, dass die Inter-
vention dazu beigetragen haben konnte, die Lebensqualitat im Prozess aufrecht zu erhalten,
andererseits ist zu vermuten, dass die im Bereich der Transition vonstattengehenden
Verénderungen sich im Konstrukt der gesundheitsbezogenen Lebensqualitat nicht angemessen
widerspiegeln, was eine kontextsensitive Erfassung von Veranderungsprozessen und Lebens-

qualitét in der Transition erforderlich erscheinen I&sst.



So wurde in Studie 2 eine Kurzform des Fragebogens zur Erfassung der Versorgungs-
zufriedenheit bei Jugendlichen mit chronischen Erkrankungen im Selbst- und Fremdbericht
entwickelt, die als Erganzung zur Lebensqualitditsmessung Veranderungen des Transitions-
prozesses abbilden soll. Dies wurde in Studie 3 empirisch umgesetzt: An einer Stichprobe von
Jugendlichen und jungen Erwachsenen mit Diabetes Typ 1 wurde der Zusammenhang zwischen
Transitionskompetenz, Versorgungszufriedenheit und krankheitsspezifischer Lebensqualitét
geprift. Die Analyse zeigte, dass hohere Werte in der Transitionskompetenz mit einer hdheren
Versorgungszufriedenheit und einer hoheren krankheitsspezifischen Lebensqualitat
zusammenhangen.

Studie 4 hatte die Adaptation und Validierung eines Fragebogens zur Messung der
Patientenaktivierung bei Jugendlichen mit chronischen Erkrankungen zum Ziel, sodass in der
Folge ein zielgruppenspezifisches, deutschsprachiges Instrument zur Verfugung steht.

In Studie 5 wurde schlielich Patientenempowerment konzeptuell als multidimen-
sionales Konstrukt betrachtet und entsprechend modelliert. Hierzu wurde der methodische
Ansatz eines ,,Latent Difference Score“-Modells sowie eine kontextspezifische Operationa-
lisierung gewahlt, womit das Konstrukt Patientenempowerment erfolgreich identifiziert werden
konnte.

Zusammenfassend zeigt sich, dass die Konstrukte krankheitsspezifische Lebensqualitét,
Versorgungszufriedenheit, Transitionskompetenz, Patientenaktivierung und Patienten-
empowerment zur Erfassung von transitionsbezogenen Veranderungen bei Jugendlichen mit
chronischen Erkrankungen geeignet sind. Lediglich die gesundheitsbezogene Lebensqualitét

scheint fur diesen Zweck ungeeignet zu sein.



2. Transition

2.1. Definition und Relevanz

Mit 18 Jahren mussen Jugendliche mit chronischen Erkrankungen in Deutschland vom
Versorgungsbereich der Kinder- und Jugendmedizin in die Erwachsenenmedizin wechseln,
dies wird als Transition beschrieben und ist im Sozialgesetzbuch V (SGB V) verankert. Nur in
Ausnahmeféllen darf die Behandlung durch Kinder- und Jugendmediziner*innen langer
erfolgen (Freund, 2016). In der Literatur werden zu diesem Thema zwischen dem Begriff des
Transfers und der Transition unterschieden. Im SGB V st lediglich der sogenannte Transfer
beschrieben, welcher sich nur auf den Zeitpunkt des Wechsels bezieht (Freund, 2016).

Transition hingegen bezieht sich auf die Periode vor und nach dem Transfer, in der der
Ubergang geplant, vorbereitet, durchgefiihrt und nachverfolgt wird. Definiert wird Transition
als zielgerichteter, geplanter Wechsel der Kinder und Jugendlichen mit chronischen
Erkrankungen von dem kindzentrierten zum erwachsenenzentrierten Gesundheitssystem (Blum
etal., 1993). Transition soll ein strukturierter, gut implementierter, geplanter und absichtsvoller
Prozess sein, welcher die Jugendlichen mit chronischen Erkrankungen, ihre Eltern und die
involvierten Gesundheitsexpert*innen befahigt, den Wechsel von der P&diatrie zur Erwach-
senenmedizin erfolgreich abzuschlieRen (Blum et al., 1993; Huang et al., 2014; Kennedy et al.,
2007). Der Prozess der Transition wird dabei haufig in die Phasen Pra-Transition, die Zeit vor
dem Transfer, und Post-Transition, die Zeit nach dem Transfer, eingeteilt (Zhou, Roberts,
Dhaliwal, & Della, 2016). Viele Studien nennen ein Alter von 16 bis 22 Jahren als ideale Alters-
spanne fiir die Transition (Betz, 2004). Eine solche Altersspanne wird jedoch nicht im vom
SGB V definierten Transfer berticksichtigt. Auch untersuchen viele Studien Transition nur zu
einem Zeitpunkt und nicht Gber einen langeren Zeitraum, was dem Prozesscharakter von
Transition nicht gerecht wird (Crowley, Wolfe, Lock, & McKee, 2011; Hanna & Woodward,
2013).

Der erfolgreiche Wechsel von der Padiatrie zur Erwachsenenmedizin ist nicht die
einzige Herausforderung fur Kinder und Jugendliche mit chronischen Erkrankungen. Im Alter
zwischen 16 und 22 Jahren erfolgen viele weitere Veranderungen in physiologischer, psycho-
logischer und sozialer Hinsicht, wie der Ubergang von Schule ins Berufsleben, die Loslésung
vom Elternhaus oder die kortikale Reifung (Hanna & Woodward, 2013; Suris, Michaud, &
Viner, 2004). Werden diese Veranderungen im Rahmen der Planung der Transition nicht
berticksichtigt, kann dies — ebenso wie fehlendes Wissen tber den Transitionsprozess — zu
negativen Effekten hinsichtlich der Morbiditat und Mortalitdt bei den Jugendlichen fiihren
(Blum et al., 1993; Blum, 2002; Crowley et al., 2011; Kennedy et al., 2007; Singh et al., 2010).
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Eine suffiziente Vorbereitung auf die Transition, die diese Aspekte beachtet, wird hingegen von
den Jugendlichen mit chronischen Erkrankungen als unterstiitzend empfunden (Cramm,
Strating, Sonneveld, & Nieboer, 2013). So werden z. B. Programme, welche Struktur und
Begleitung durch Expert*innen anbieten, von Jugendlichen mit chronischen Erkrankungen sehr
positiv beurteilt (Chaudhry, Keaton, & Nasr, 2013; Fegran, Hall, Uhrenfeldt, Aagaard, &
Ludvigsen, 2014; Huang et al., 2014). Neben den unmittelbaren Herausforderungen fir die
Betroffenen, ihre Familien und das Gesundheitssystem, stellt die Transition von der P&diatrie
zur Erwachsenenmedizin die Weichen fur das zukilnftige Verhaltnis der Patient*innen zum
Gesundheitssystem (Kennedy et al., 2007).

Eine erfolgreiche Bewaltigung der gegebenen Herausforderungen und somit eine
gelungene psychische Entwicklung in der Adoleszenz haben einen unmittelbaren positiven
Einfluss auf die korperliche Gesundheit, Selbstwirksamkeit, kognitive Leistungen sowie
subjektives Wohlbefinden und wirken praventiv in Bezug auf psychologische Symptome und
potentiell sch&dlichen Substanzkonsum (Christens & Peterson, 2012). Ein gescheiterter oder
fehlerhafter Transitionsprozess kann im Gegenzug zu ernsthaften gesundheitlichen
Konsequenzen flhren, wie z. B. schlechterer Bindung an das Gesundheitssystem, mangelnder
Adhérenz der Patient*innen gegeniber der Behandlung sowie erhéhter Anzahl an
Krankhausaufenthalten (Bhawra, Toulany, Cohen, Moore Hepburn, & Guttmann, 2016).

Trotzdem wurde bisher noch keine weitreichende Implementierung von Strukturen zur
Verbesserung der Transition im Gesundheitssystem erreicht (Castillo & Kitsos, 2017). Ein
Review konnte zeigen, dass mehr als die Halfte der befragten Jugendlichen mit chronischen
Erkrankungen eine inaddquate Unterstitzung wahrend des Wechsels von der Pé&diatrie zur
Erwachsenenmedizin berichten (McManus et al., 2013). Neben einer erfolgreichen Implemen-
tierung von Strukturen zur Verbesserung der Transition mussen auch Theorien und Modelle
entwickelt werden auf denen Programme, Strukturen und Interventionen zur Verbesserung der
Transition basieren kdnnen. Mit dem Social-ecological Model of Adolescents and Young Adult
Readiness to Transition (Schwartz et al., 2013) existiert beispielsweise ein multidimensionales
Modell zur Beurteilung der Bereitschaft von Jugendlichen und jungen Erwachsenen, in
welchem die verschiedenen Perspektiven von Patient*innen, Eltern und Versorgenden
beriicksichtigt werden. Zusétzlich werden im Modell verschiedene modifizierbare Variablen
benannt, welche als wichtig fur die Feststellung der Bereitschaft zur Transition identifiziert und
auch von den verschiedenen betroffenen Personen bewertet wurden. Hierbei zeigte sich, dass
Patient*innen Gesundheit, Entwicklung und Beziehungen zu anderen Menschen als besonders

wichtig erachten, wobei Eltern vorwiegend medizinische Aspekte, Selbstwirksamkeit der Kinder
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und Beziehungen zu anderen Menschen hervorhoben. Die Versorgenden stellten hierbei die
Reife der Jugendlichen in den Mittelpunkt (Schwartz et al., 2013). Diese Perspektiven wurden
durch Schwartz et al. (2013) um weitere modifizierbare Variablen erganzt, wie z.B.
Uberzeugungen, Motive bzw. Ziele oder Zugang zur Versorgung. Allerdings besteht
Forschungsbedarf fiir die adaquate Erfassung solcher Variablen und eine genaue Beschreibung
der Prozesse und Beziehungen der Variablen untereinander.

Die Implementierung nachhaltiger Strukturen in der Gesundheitsversorgung fiir einen
erfolgreichen Prozess der Transition sollte angeleitet, unterstiitzt und geférdert werden(Castillo
& Kitsos, 2017). Hierzu ist es zunéchst nétig, neben dem Angebot von gezielten Interventionen,
Programmen und Schulungen, die individuelle Bereitschaft zur Transition eines Jugendlichen
mit chronischer Erkrankung festzustellen, um eine Individualisierung des Prozesses (ber die
gesamte Zeit sowie eine Beurteilung des Verlaufes der Transition fir Padiater*innen und andere
Versorgende zu ermdglichen. Um dies zu ermdglichen, werden Modelle bzw. Theorien und
entsprechende Konstrukte und deren Operationalisierungen benétigt. Letzteres soll Gegenstand
der folgenden Arbeit sein. Denn fiir die Bewertung der transitionsspezifischen Programme,
Interventionen und Strukturen werden entsprechende Konstrukte benétigt, die den Kontext der

Transition berticksichtigen und Veranderungen abbilden kénnen.

2.2. Interventionen in der Transition

Interventionen oder Schulungen sind eine Mdglichkeit, den Transitionsprozess zu
optimieren. Im Allgemeinen haben Interventionen im Bereich der Transition eine Verbesserung
des Selbstmanagements der Jugendlichen mit chronischen Erkrankungen als Ziel (Sattoe et al.,
2015). Selbstmanagement ist definiert als die Fahigkeit eines Individuums, Symptome und
deren Konsequenzen, welches ein Leben mit einer chronischen Erkrankung mit sich bringt, zu
bewaltigen (Barlow, Wright, Sheasby, Turner, & Hainsworth, 2002; Sattoe et al., 2015). Diese
Selbstmanagement-Interventionen enthalten meist drei Bereiche (Bal et al., 2016): (1)
medizinisches Management (z. B. Behandlung), (2) Rollen-Management (z. B. soziale Teil-
habe) und (3) emotionales Management (z. B. Selbstwirksamkeit).

Interventionen fir Jugendliche mit chronischen Erkrankungen enthalten darlber hinaus
haufig folgende spezifische Komponenten, welche gefordert werden sollen: Wissen (84.1 %),
Unterstltzung durch Gleichaltrige (23.8 %), Problemldsung (23.8 %), Entspannungstraining
(21.4 %), kognitive Restrukturierung (19.0 %) oder Selbstiiberwachung (19.0 %). Generell
scheinen weder die Komponenten des Selbstmanagements noch die Interventionen selbst mit

einer bestimmten Theorie verbunden zu sein (Bal et al., 2016). Mehr als zwei Drittel (67.9 %)
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der Interventionsstudien waren nicht auf eine Theorie zurtickzufiihren (Sattoe et al., 2015).
Hinzu kommt, dass die erfassten Gesundheits-Outcomes Uber Studien hinweg divers sind. In
der Ubersichtsarbeit von Bal et al. (2016) mit insgesamt 42 Studien konnte gezeigt werden,
dass 24 Studien den Schweregrad der Erkrankung erfassten, gefolgt vom Wissen Uber die
Erkrankung (19 Studien). Auch psychologische Outcomes werden im Zusammenhang mit
Interventionsstudien berichtet (9 Studien), jedoch weisen die Autor*innen darauf hin, dass die
Effekte dieser Outcomes nicht eindeutig waren und haufig durch die Intervention nicht direkt
beeinflusst wurden. Die meisten der betrachteten Evaluationsstudien zu Selbstmanagement-
Interventionen bei Bal et al. (2016) enthielten Ergebnisse und Effekte, die die Kontrollgruppe
begunstigten, somit hatten diese Interventionen keinen ausreichenden Einfluss auf die
Gesundheits-Outcomes. Dies kann zum einen an den Interventionen selbst liegen, zum anderen
an einer mangelnden Passung zwischen Interventionsansatz und gemessenem Gesundheits-
Outcome. Die betrachteten Selbstmanagement-Interventionen bezogen sich im Falle dieser
Ubersichtsarbeit im Allgemeinen auf junge Menschen mit chronischen Erkrankungen und
waren nicht zwingend als unterstiitzende MaRRnahme fir die Transition angelegt worden (Bal et
al., 2016).

Fur die Transition gibt es in Deutschland das als patientenorientierte Intervention
angelegte Patientenschulungsprogramm ,, Fit fiir den Wechsel — Erwachsen werden mit
ModuS* (Menrath et al., 2018), welches in Kooperation mit dem Projekt ,,Transition®
entwickelt wurde (Schmidt, Herrmann-Garitz, Bomba, & Thyen, 2016). Die Intervention
enthalt neben einem krankheitsspezifischen Modul ausschlieflich Komponenten zu krankheits-
iibergreifenden Themen, z. B. Ausbildung/Beruf, Arztwechsel oder sozial-rechtliche Anderun-
gen (Ernstetal., 2017). Daruber hinaus steht die Entwicklung und Starkung des Empowerments
der Teilnehmenden im Fokus der Intervention, welches dem Selbstmanagement zugeordnet
werden kann. Menrath et al. (2018) konnten hierbei in ihrer Evaluation dieser Patienten-
schulung zeigen, dass Transitionskompetenz, Patientenaktivierung und transitionsbezogenes
Wissen in der Interventionsgruppe im Vergleich zur Kontrollgruppe signifikant anstiegen.

Diese Selbstmanagement-Interventionen kénnen dazu beitragen, dass Jugendliche und
junge Erwachsene mit chronischen Erkrankungen die Erwachsenmedizin in der Post-Transition
positiver beurteilen (Zhou et al., 2016), jedoch bremst die heterogene Befundlage zu Selbst-
management-Interventionen fir Jugendliche mit chronischen Erkrankungen eine mdgliche
Implementierung in bestehenden Strukturen. Fir eine zuverldssige Beurteilung der Effektivitat
solcher Programme werden auch entsprechende Gesundheits-Outcomes bendtigt, die zu den

durch die Intervention adressierten Aspekten passen. Dabei sind insbesondere selbstberichtete
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Outcomes von Patienten zur Beurteilung von MaRnahmen fir die Transition von

entscheidender Bedeutung.

2.3. Gesundheits-Outcomes in der Transition

Gesundheits-Outcomes sind die (spezifischen) Verénderungen der Gesundheit einer
Person, Gruppe von Personen oder Population, welche einer Intervention oder einer Serie von
Interventionen zugeschrieben werden kdnnen (Frommer, Rubin, & Lyle, 1992). Dazu zahlen
z. B. physische oder psychologische Symptome, Faktoren bezogen auf das Leben oder das
Verhalten einer Person oder Wissen Uber Erkrankungen. Evaluationen von Selbst-Manage-
ment-Programmen fur Jugendliche mit chronischen Erkrankungen beinhalten in der Regel eine
breite Variation an gemessenen Outcomes (Frommer et al., 1992). Die Erfassung von
Gesundheits-Outcomes ist wichtig flr die Planung von Interventionen, in der Durchfiihrung
von pradiktiven Studien oder fir die Evaluation von Behandlungen oder Interventionen
(Benyamini, Johnston, & Karadémas, 2016). Am hdaufigsten sind hierbei die priméaren
Gesundheits-Outcomes (61.5 %), wie z. B. klinische Kennwerte, selbst wahrgenommener oder
funktionaler Gesundheitsstatus, die gesundheitsbezogene Lebensqualitat (35.9 %) oder das
Wissen uber die Erkrankung bzw. die Behandlung (29.5 %) erfasst worden (Sattoe et al., 2015).
In der Transitionspraxis haben Selbstmanagement-Programme hingegen meist Selbst-
bestimmung und Patientenaktivierung als Ziel (Fumagalli, Radaelli, Lettieri, Bertele', &
Masella, 2015; Menrath et al., 2018; Schmidt, Herrmann-Garitz, Bomba, & Thyen, 2016; Singh
et al., 2010). Diese Schulungen und Programme in der Transition wurden bisher jedoch noch
nicht als festes Element in die Versorgung aufgenommen, obgleich ausgewéhlte Programme
erfolgreich evaluiert wurden (Castillo & Kitsos, 2017).

Castillo and Kitsos (2017) weisen jedoch auch darauf hin, dass bisherige Richtlinien
zum Prozess der Transition meist auf Expert*innen-Meinungen beruhen und nur unzureichend
durch empirische Befunde gesichert sind. Fur zukiinftige Untersuchungen schlagen sie deshalb
vor, insbesondere Messungen der Transitionsbereitschaft und der Fahigkeiten der Jugendlichen
mit chronischen Erkrankungen in den Vordergrund zu stellen. Ebenso sollte der Transfer als
Prozess betrachtet und Gesundheits-Outcomes in der Post-Transition differenzierter erfasst
werden. So kdnnten wissenschaftliche Ergebnisse Veranderungen in der Gesundheitspolitik
und der medizinischen Ausbildung nach sich ziehen, wie z. B. eine gezielte Einfuhrung von
Schulungsprogrammen zur Verbesserung des Transitionsprozesses. Zur Erfassung ebensolcher
Gesundheits-Outcomes werden unter anderem auch transitionsbezogenene Messinstrumente

bendtigt. Diese Instrumente sollten folgende Kiriterien erfiillen: (1) den Fortschritt der
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Jugendlichen im Transitionsprozess erfassen, (2) das klinische Personal dabei unterstiitzen, die
Bedurfnisse der Jugendlichen nach Informationen und strukturierten Programmen zu
identifizieren, sowie (3) dazu beitragen, die Transitionsprogramme und Gesundheits-Outcomes
zu verbessern (Stinson et al., 2014).

Im Folgenden soll auf Gesundheits-Outcomes eingegangen werden, welche von
besonderer Relevanz fir die Transition sind, da sie das Potential haben, sowohl eine Individua-
lisierung des Prozesses zu unterstiitzen als auch VVeranderungen im Prozess abbilden zu kénnen.
Dariiber hinaus soll das etablierte Konstrukt der gesundheitsbezogenen Lebensqualitat und

dessen Anwendung im Kontext der Transitionsforschung kritisch betrachtet werden.

2.3.1. Lebensqualitat

Die gesundheitsbezogene Lebensqualitat wird als subjektiv wahrgenommene
Gesundheit bezeichnet und erfasst die physischen, psychologischen und sozialen Doméanen der
Gesundheit, welche durch Erfahrung, Uberzeugungen, Erwartungen und Wahrnehmungen
einer Person beeinflusst sind (Solans et al., 2008). Diese sind ein wesentliches Beschreibungs-
kriterium des Gesundheitszustandes von Patient*innen. Die subjektiv wahrgenommene
Gesundheit zu erhalten oder auch zu verbessern, ist eines der Ziele der Transition (Blum, 2002).
Des Weiteren ist es bei Jugendlichen und jungen Erwachsenen mit chronischen Erkrankungen
sinnvoll, auch die krankheitsspezifische Lebensqualitat zu erheben, um spezielle Aspekte der
Erkrankung, welche die berichtete Lebensqualitat beeinflussen, zu erfassen. Dies ermdglicht
insbesondere Vergleiche innerhalb einer Erkrankungsgruppe (Solans et al., 2008; Zukauskiené,
KaniuSonyte, Truskauskaité-Kuneviciené, & Malinauskiene, 2015).

Zusétzlich werden in diesem Zusammenhang auch Pradiktoren der Lebensqualitat
betrachtet (Barthel et al., 2018), darunter soziodemografische, krankheits- und gesundheits-
bezogene Aspekte. So ist beispielsweise eine bessere Krankheitskontrolle mit einem gréReren
physischen und psychologischen Wohlbefinden assoziiert (Barthel et al., 2018). Jedoch konnten
auch negative Effekte gefunden werden, wie z.B. eine negative Assoziation zwischen
Komorbiditat und sozialer Unterstiitzung durch Gleichaltrige (Barthel et al., 2018).

Ergebnisse bisheriger Studien hinsichtlich der Wirksamkeit von Interventions-
programmen auf die gesundheitsbezogene Lebensqualitat in der Transition weisen inkonsis-
tente Befunde auf (siehe 2.2 Interventionen in der Transition; Bal et al., 2016). In den hier
vorgestellten Studien 1 und 3 zu den Effekten einer Transitionsschulung wurden verschiedene
Male zur Erfassung der gesundheitsbezogenen Lebensqualitat erhoben. Zur Priifung eines

maoglichen Interventionseffektes auf die gesundheitsbezogene Lebensqualitdt wurde diese zur
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Baseline und in einer Wiederholungsmessung ein Monat (Ernst et al., 2017; Menrath et al.,
2018) bzw. sechs Monate (Schmidt et al., 2016; Studie 1: Schmidt et al., 2018) nach der
Intervention erhoben. Eine Gruppe besuchte einen zweitatigen Workshop mit Inhalten zur
Transition (Interventionsgruppe), eine zweite Gruppe hatte nicht daran teilgenommen
(Kontrollgruppe). Es konnten generell keine signifikanten Veranderungen der gesundheits-
bezogenen Lebensqualitdt zwischen diesen zwei Messzeitpunkten aufgezeigt werden, auch
zwischen den Gruppen fanden sich keine signifikanten Unterschiede (Studie 3: Markwart,
Muehlan, Thyen, Ernst, & Schmidt, submitted; Menrath et al., 2018; Schmidt et al., 2016;
Studie 1: Schmidt et al., 2018). Kritisch anzumerken ist jedoch, dass die gesundheitsbezogene
Lebensqualitét tber bis zu 14 verschiedene Erkrankungen berechnet wurde und sich so spezi-
fische Anteile der Erkrankung in der Berechnung verlieren und unberiicksichtigt bleiben
konnten.

Deswegen wurden in Studie 1 gezielt Stichproben von Kindern und Jugendlichen mit
zwei spezifischen Erkrankungen, namlich Diabetes und chronisch-entzindlicher Darm-
erkrankung, hinsichtlich ihrer Transitionskompetenz und ihrer berichteten gesundheits-
bezogenen Lebensqualitat betrachtet (Studie 1: Schmidt et al., 2018). In beiden Stichproben
war ein signifikanter Anstieg der Transitionskompetenz nach Besuch einer Transitionsschulung
zu erkennen, jedoch zeigte sich lediglich bei Personen mit chronisch-entzundlicher
Darmerkrankung auch ein Effekt auf die gesundheitsbezogene Lebensqualitat. Wahrend bei
Patienten mit chronisch-entziindlicher Darmerkrankung in der Kontrollgruppe ohne Inter-
vention ein Abfall der berichteten gesundheitsbezogenen Lebensqualitat zu finden war, gab es
in der Interventionsgruppe keine solchen Verénderungen. Es ist also davon auszugehen, dass
die Intervention die Lebensqualitdt der Patienten mit chronisch-entzindlichem Darm
stabilisierte und vor einem Abfall bewahren konnte (Studie 1: Schmidt et al., 2018).

Diese Ergebnisse werfen jedoch auch die Frage auf, ob die gesundheitsbezogene
Lebensqualitét als Konstrukt im Kontext der Transition sensitiv genug ist, um Veranderungen
in der subjektiven Gesundheit wéhrend der Transition oder den Einfluss einer Intervention
abzubilden (Studie 1: Schmidt et al., 2018). In diesem Fall kénnte also eine spezifischere
Abstufung sinnvoll sein, z. B. die Betrachtung der krankheitsbezogenen Lebensqualitat. Des
Weiteren ist es moglich, dass Lebensqualitat in Abhangigkeit von anderen spezifischeren
MaRen betrachtet werden sollte. In Studie 3 konnten z. B. positive Zusammenh&nge zwischen
krankheitsbezogener Lebensqualitdt und Versorgungszufriedenheit von Diabetikern bezogen

auf die erfasste Transitionskompetenz berichtet werden. Auf diese Arbeit soll im weiteren
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Verlauf noch néher eingegangen werden (Studie 3: Markwart, Muehlan et al., submitted).

Zunéchst werden andere Konstrukte mit spezieller Relevanz fir die Transition im Fokus stehen.

2.3.2. Versorgungszufriedenheit

Versorgungszufriedenheit wird zumeist definiert als Ergebnis der subjektiven
Bewertung einer Inanspruchnahme medizinischer Versorgungsleistungen durch eine*n
Patient*in (Kuhlthau et al., 2011; Rider & Perrin, 2002; Schmidt, Thyen, Chaplin, & Mueller-
Godeffroy, 2007). Die Zufriedenheit mit der Gesundheitsversorgung wéhrend und nach der
Transition ist ein immer wichtiger werdendes Outcome, da es eine mdgliche Alternative zur
Erfassung der gesundheitsspezifischen Lebensqualitat im Bereich der Gesundheitsversorgung
darstellt (Ambresin, Bennett, Patton, Sanci, & Sawyer, 2013). So konnten Studien zeigen, dass
die Versorgungszufriedenheit bei jungen Erwachsenen mit chronischen Erkrankungen nach
Abschluss der Transition niedriger ist als bei Jugendlichen mit chronischen Erkrankungen, die
sich noch vor der Transition befinden (Ambresin et al., 2013; Cramm et al., 2013). Dieser
Befund wird hdufig mit den unterschiedlichen Behandlungs- und Betreuungskonzepten der
Padiatrie (z. B. enge Betreuung, mehr Zeit in Gesprachen mit dem behandelnden Arzt) und der
Erwachsenmedizin (z. B. unpersonlichere Betreuung, kirzere Gesprache mit dem behandeln-
den Arzt) erkléart (Cramm et al., 2013). Cramm et al. (2013) konnten in ihrer Arbeit zeigen, dass
Versorgungszufriedenheit vor und nach der Transition assoziiert ist mit den emotionalen,
physischen und sozialen Komponenten der gesundheitsbezogenen Lebensqualitat. Je geringer
die Diskrepanz zwischen der berichteten ,,besten Versorgung® und der ,,aktuellen Versorgung*
war, desto hoher waren die physische, soziale und die emotionale Lebensqualitat.

Im Bereich der Gesundheitsversorgung von Jugendlichen und jungen Erwachsenen mit
chronischen Erkrankungen existieren wenige Instrumente zur effizienten Erfassung der
Versorgungszufriedenheit im Selbstbericht und Fremdbericht (Ambresin et al., 2013). Um diese
Liicke zu schliellen, wurden zwei ,,parallele Kurzversionen des jeweils zweiten Moduls des
,,Child-Health Care — Satisfaction, Utilization and Needs* (CHC-SUN; Fremdbericht) bzw.
,,Youth-Health-Care — Satisfaction, Utilization and Needs* (YHC-SUN; Selbstbericht) Instru-
ments entwickelt (Studie 2: Muehlan et al., submitted). Beide Kurzfragebdgen bestehen aus 7
Items zur Erfassung der Subskalen “Diagnose/Information”, ,,Kindzentrierte Versorgung® und
“Verhalten der Arzte, welche je zwei Items umfassen. Dartiber hinaus lassen sich diese 6 Items
auch zu einem Index der Versorgungszufriedenheit aggregieren. Zusétzlich wird die
Versorgungszufriedenheit noch durch ein globales Item erfasst. Die Ergebnisse der Studie

zeigen, dass die Validierung fur die Fremd- und Selbstberichtversionen erfolgreich waren, mit
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der Einschrankung auf die untersuchte Stichprobe der Jugendlichen und jungen Erwachsenen
(14 bis 24 Jahre). Der Fragebogen richtet sich dennoch auch an Kinder zwischen 7 und 13
Jahren, allerding lagen fur diese Population keine Erhebungen vor, sodass dies in zukinftigen
Studien noch gepruft werden sollten. Die 6konomische Erfassung der Versorgungs-
zufriedenheit unterstltzt nun Versorgende in der Padiatrie ebenso wie Forschende im Bereich
der Gesundheitsversorgung. Dieses Instrument ermdglicht zusatzlich die Erfassung einer
gesundheitsversorgungsspezifischen Alternative zur gesundheitsbezogenen Lebensqualitdt im
Selbst- und Fremdbericht — wie von Ambresin et al. (2013) gefordert — und eignet sich somit

zur Betrachtung des Konstruktes vor, wahrend und nach der Transition.

2.3.3. Transitionskompetenz

Eine individuelle, personliche Planung der Transition scheint zu einem effektiveren und
effizienteren Engagement in der Erwachsenenmedizin zu fihren (Aldiss, Cass, Ellis, & Gibson,
2016) als ein generischer Ansatz, der allen Jugendlichen mit chronischen Erkrankungen in der
Transition gleicher MalRen versucht gerecht zu werden und sie angemessen unterstiitzt, die
Transition erfolgreich abzuschlieen (Aldiss et al., 2016).

Eine Mdglichkeit, den Prozess der Transition zu individualisieren und den passenden
Zeitpunkt fur die Transition zu bestimmen, ist die Beurteilung der individuellen Bereitschaft
zur Transition, basierend auf der Reife und den Fahigkeiten des Jugendlichen (Gilliam et al.,
2011; O'Sullivan-Oliveira, Fernandes, Borges, & Fishman, 2014; Silva & Fishman, 2014).
Selbstmanagement, selbst wahrgenommenes Wissen, Fahigkeiten und Fertigkeiten bezogen auf
die Transition, sind mogliche Kriterien zur Bestimmung dieser Bereitschaft (Fegran et al., 2014;
Jalkut & Allen, 2009; Schwartz et al., 2013; While et al., 2004).

In einer Ubersichtsarbeit konnten 10 Instrumente identifiziert werden, welche die
individuelle Bereitschaft zur Transition erfassten (Zhang, Ho, & Kennedy, 2014). Hierbei
erhoben nur drei Instrumente die Bereitschaft generisch und nicht spezifisch fur eine chronische
Erkrankung. Unter diesen drei Instrumenten wies jedoch nur eines eine adaquate Studie zur
Validierung auf (Zhang et al., 2014), der Transition Readiness Assessment Questionnaire
(TRAQ; Sawicki et al., 2011). Stinson et al. (2014) konnten jedoch in ihrer Ubersichtsarbeit
zeigen, dass keines der identifizierten Instrumente zur Erfassung der Transitionsbereitschaft
ausreichend validiert ist, alle notwendigen psychometrischen Eigenschaften berichtet und nach
den vorgegebenen Richtlinien entwickelt wurde, darunter féllt auch das TRAQ. Die
Autor*innen heben hervor, dass ein Instrument zur richtlinienkonformen Erfassung der

Transitionsbereitschaft dringend bendétigt wird und momentan noch nicht vorliegt.
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Zu diesem Zweck wurde die Transitionskompetenz-Skala entwickelt, die in den Studien
1, 3 und 5 eingesetzt wurde. Diese erfasst das wahrgenommene Wissen, Fertigkeiten und
Fahigkeiten des Selbstmanagements sowie Kompetenzen bezogen auf die Bereitschaft zur
Transition (Transition Competence Scale, TCS; Herrmann-Garitz, Muehlan, Bomba, Thyen, &
Schmidt, 2017). Die Skala besteht aus 10 Items (Antwortskala: 1 ,,stimmt nicht - 4 , stimmt
genau®) und unterscheidet drei Subskalen (Arbeitswelt, krankheitsbezogenes Wissen und
Versorgungskompetenz), welche zu einer globalen Skala zusammengefasst werden kdnnen.
Evaluationsstudien eines Schulungsprogrammes fiir die Transition konnten zeigen, dass die
erfasste Transitionskompetenz im Vergleich zu den Ausgangswerten ein bzw. sechs Monate
nach Abschluss des Programms signifikant anstieg und gegentiber einer Kontrollgruppe, die
keine Schulung erhielt, ebenfalls signifikant erhoht wurde (Menrath et al., 2018; Schmidt et al.,
2016). Die von Stinson et al. (2014) benannten Kritikpunkte konnten durch diese Studien
adressiert werden. Der Zusammenhang von Transitionskompetenz mit anderen Gesundheits-
Outcomes wurde weiterfihrend in Studie 3 geprift (Studie 3: Markwart, Muehlan et al.,
submitted).

2.3.4. Zusammenhang zwischen Transitionskompetenz, Versorgungszufriedenheit und
krankheitsspezifischer Lebensqualitét

Als ein erster Schritt in Richtung einer ganzheitlicheren Betrachtung von Zusammen-
héngen relevanter Konstrukte zur sensitiveren Erfassung von Veranderungen und Effekten in
der Transition wurde die Transitionskompetenz als Pradiktor fur die Auspragung der Versor-
gungszufriedenheit und der krankheitsbezogenen Lebensqualitat analysiert.

In einer Studie (Studie 3) wurden N=90 Jugendliche und junge Erwachsene mit Diabetes
Typ 1 postalisch eingeladen, an einem Online-Survey teilzunehmen. Die Teilnehmenden waren
alle Versicherte der Techniker Krankenkasse und wurden fur die Analyse anhand ihres
Transitionsstatus in zwei Gruppen aufgeteilt: (1) Pra-Transition mit N=14 (Maiter= 17.42, SDAalter
= 2.50), welche die Transition noch nicht abgeschlossen hatten, und (2) Post-Transition N=76
(Maier = 21.25, SDaier = 2.76), welche die Transition abgeschlossen hatten und in der
Erwachsenenmedizin behandelt werden. Es wurde neben der Transitionskompetenz (TCS) auch
die Versorgungszufriedenheit (YHC-SUN-SF; Studie 2: Muehlan et al., submitted) und die
krankheitsspezifische Lebensqualitat (DISABKIDS Diabetes Module; European DISABKIDS
Group, 2006) erfasst. In der Analyse zeigte sich, dass Transitionskompetenz positiv mit der
Subskala Behandlung der krankheitsspezifischen Lebensqualitat (r = .60) und auch mit der

globalen Versorgungszufriedenheit (r = .27) assoziiert war. Mittels einer hierarchischen
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Regressionsanalyse wurde der Einfluss der Transitionskompetenz auf die Versorgungs-
zufriedenheit und auf die krankheitsbezogene Lebensqualitat hinsichtlich der Auspragung in
den Gruppen der Pra-Transition und der Post-Transition betrachtet. Es konnte gezeigt werden,
dass Transitionskompetenz einen signifikanten positiven Einfluss auf die krankheitsbezogene
Lebensqualitiat hatte. Hierbei war der Einfluss auf die Subskala, die Behandlungsaspekte
umfasst (im Original: Treatment-Scale), starker ausgeprégt als der Einfluss auf die Subskala,
die die Auswirkungen der Erkrankung beschreibt (im Original: Impact-Scale). Ebenso wirkte
sich Transitionskompetenz signifikant positiv auf die Auspragung der Versorgungszufrieden-
heit aus. Die Gruppenzugehorigkeit (Pré- vs. Post-Transition) war in allen drei Regressionen
nicht statistisch bedeutsam, trug jedoch zur besseren Aufklarung der Modelle bei. In der Post-
Transitionsgruppe war die Transitionskompetenz hoher als in der Pré-Transitionsgruppe. Diese
Befunde legen nahe, dass die Transitionskompetenz mit dem Alter und dem Voranschreiten der
Transition ansteigt. Ahnliche Ergebnisse konnten Zhong et al. (2018) hinsichtlich der
Transitionsbereitschaft in einer longitudinalen Studie in einem padiatrischen Setting berichten.

Einschrankend zu sagen ist, dass die Gruppe der Pra-Transition gering besetzt und ein
aufgeschlusselter Gruppenvergleich in unseren Analysen somit nicht méglich war. Die obigen
Befunde sind daher unter VVorbehalt zu interpretieren und sollen in zukinftigen angestrebten
Studien ndher und umfassender untersucht werden. Dennoch eignet sich Transitionskompetenz
diesen Ergebnissen zufolge flr die Erfassung transitionsspezifischer Bereitschaft und kann

durch gezielte Interventionen bei Jugendlichen mit chronischen Erkrankungen gestérkt werden.

2.3.5. Patientenaktivierung

Ein weiteres, im Kontext der Gesundheitsversorgung relevantes, Konstrukt ist die
Patientenaktivierung. Diese ist definiert als das Wissen, die Fahigkeit, die Uberzeugung und
das Verhalten, welche Patient*innen im Zusammenhang mit der Bewaltigung ihrer eigenen
Erkrankung und Krankheitsversorgung zeigen. Diese Komponenten werden bendtigt, um mit
Gesundheitsversorgern zu kooperieren, die Gesundheitsfunktionen der Patient*innen aufrecht-
zuerhalten und Zugang zu der Erkrankung entsprechenden Gesundheitsversorgung zu erhalten
(Hibbard, Stockard, Mahoney, & Tusler, 2004).

In einer Studie konnte gezeigt werden, dass Patientenaktivierung mit positiven
Gesundheits-Outcomes zusammenhangt, wie weniger Depressionen, Ubergewicht und
niedrigeren Kosten fir die Gesundheitsversorgung (Greene, Hibbard, Sacks, Overton, &
Parrotta, 2015). Jedoch beziehen sich diese Befunde auf chronisch kranke Patienten mit einem

durchschnittlichen Alter von 51 Jahren. Patientenaktivierung ist sowohl als Konstrukt als auch
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als Messinstrument vorwiegend im Bereich der Forschung bei tber 40-jahrigen, chronisch
kranken Menschen anzutreffen (Rademakers, Nijman, van der Hoek, Heijmans, & Rijken,
2012). Die Erfassung von Patientenaktivierung ist aber darlber hinaus auch von spezieller
Relevanz fir Jugendliche und junge Erwachsene mit chronischen Erkrankungen in der
Transition (Studie 4: Bomba et al., 2018).

Deshalb wurde eine adaptierte deutschsprachige Version des Patient Activation Mea-
sure (PAM®; Hibbard et al., 2004) fiir Jugendliche mit chronischen Erkrankungen entwickelt
und validiert (Studie 4: Bomba et al., 2018). Brenk-Franz el al. (2013) veroffentlichten die
deutsche Erwachsenenversion des PAM. Auf Grundlage dieser Arbeit wurde in einem
zweistufigen Prozess der Fragebogen fir Jugendliche mit chronischen Erkrankungen adaptiert.
Zunachst wurden semantische Anpassungen einiger Items vorgenommen, um die
Formulierungen mittels ausgewéhlter Begrifflichkeiten fir chronische Erkrankungen zu
spezifizieren und sie verstandlicher fur Jugendliche zu gestalteten. Im zweiten Schritt erfolgte
ein kognitives Interview mit finf Jugendlichen mit Diabetes Typ 1 und chronisch entzlindlicher
Darmerkrankung. Nach erfolgreicher Anpassung wurde der Patientenaktivierungsfragebogen
fiir Jugendliche (PAM® 13 for Adolescents) in einer Stichprobe von N=586 Jugendlichen mit
chronischen Erkrankungen mit einem durchschnittlichen Alter von 17.5 Jahren (SD=1.4)
validiert. Die psychometrische Uberpriifung ergab eine erfolgreiche Anpassung und
Validierung, welche sich beispielweise in einer guten Retest-Reliabilitat (r: = .68) und internen
Konsistenz (Cronbach’s a.=.79) widerspiegelt. Somit liegt nun erstmalig ein deutschsprachiger
Fragebogen zur Erfassung der Patientenaktivierung bei Jugendlichen mit chronischen
Erkrankungen vor (Studie 4: Bomba et al., 2018).

Das Aktivierungsniveau von Patient*innen zu quantifizieren ist von grofRem Nutzen fur
die Padiatrie, da auf dieser Basis eine ad&quatere Einschatzung der Bereitschaft und der zu
leistenden Hilfestellung bezuglich des Transitionsprozesses getroffen werden kann (Studie 4:
Bomba et al.,, 2018). Auch ermdglicht dieses Instrument Forschenden die spezifischere
Messung des Konstrukts im Kontext der Transition bzw. Gesundheitsversorgung. Inhaltlich
konnte Patientenaktivierung im Kontext der Transition darlber hinaus als Operationalisierung
der verhaltensbezogenen Komponente von Patientenempowerment genutzt werden, da der
Prozess der Transition verschiedene verhaltensbezogenen Kompetenzen der Jugendlichen mit
chronischen Erkrankungen verlangt, z. B. Selbstmanagement oder proaktives Gesundheits-
verhalten (Crowley et al., 2011; Hibbard & Greene, 2013). In der Erwachsenenmedizin wird
eine hohere Autonomie und aktive Teilnahme an der Bewdltigung der Erkrankung

vorausgesetzt (Kennedy et al., 2007). Patientenempowerment wiederum ist ein Konstrukt, das
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laut Definition hauptsachlich tber seine Veranderung gemessen wird und die bereits genannten
Konstrukte und Instrumente in sich vereinen kann (Fumagalli et al., 2015). Deswegen ist es fur

die Planung und Erfassung eines erfolgreichen Transitionsprozesses von grofRem Interesse.

2.3.6. Patientenempowerment

Patientenempowerment ist definiert als die Aneignung von Motivation und Fahigkeiten,
die es Patient*innen ermdglichen, sich in der Entscheidungsfindung im Rahmen ihrer
Behandlung und Gesundheitsversorgung zu involvieren und zu partizipieren (Fumagalli et al.,
2015; Studie 5: Markwart, Bomba et al., submitted). Studien konnten zeigen, dass
patientenorientierte Schulungen und Interventionen flr chronische Erkrankungen zu einem
Anstieg im Patientenempowerment oder der Patientenaktivierung flihren kénnen und positiv
mit dem gemessenen gesundheitsbezogenen Outcome assoziiert sind (Berg et al., 2013;
Camerini, Schulz, & Nakamoto, 2012; Fumagalli et al., 2015; Maindal, Sokolowski, &
Vedsted, 2009; Packer et al., 2015). Entwicklungsaspekte und Selbstmanagement-Féhigkeiten
sind zwei wichtige Komponenten, die bei dem Identifizieren des idealen Zeitpunktes des
Beginns der Transition zu bertcksichtigen sind (Fegran et al., 2014; Jalkut & Allen, 2009;
While et al., 2004). Der Erhalt einer dem Alter eines Jugendlichen mit chronischen
Erkrankungen angemessenen Versorgung ist wichtig, wobei das chronologische Alter nicht
notwendigerweise ein passendes Kriterium zur Bestimmung dieses Zeitpunktes ist (Studie 5:
Markwart, Bomba et al., submitted; Studie 3: Markwart, Muehlan et al., submitted; Menrath et
al., 2018; Studie 2: Muehlan et al., submitted; Zhou et al., 2016). Hierbei ist hervorzuheben,
dass diese Befunde im Gegensatz zur derzeitigen Gesetzgebung stehen, die ein Alter von 18
Jahren fiir die Transition festlegt und keine individuelle Anpassungen vorsehen (Freund, 2016).

Ein aktivierter, befahigter und motivierter Jugendlicher besitzt ideale VVoraussetzungen
fiir eine erfolgreiche Transition in der Versorgung von chronischen Erkrankungen. Um eine
potentielle Verdnderung, wie etwa einen interventionsbedingten Anstieg, im Patienten-
empowerment aufdecken zu konnen, ist es notwendig, Patientenempowerment und dessen
Entwicklung zu mehreren Zeitpunkten zu erfassen (Fumagalli et al., 2015). Patienten-
empowerment wird in der Literatur als multidimensionales Konstrukt beschrieben, welches
zumeist durch drei Komponenten zu identifizieren ist: die (1) intrapersonelle, (2) interaktionale
und (3) verhaltensbezogene Komponente (Zimmerman, 1995). Nach Zimmerman (1995) wird
Empowerment erreicht, wenn eine Person (berzeugt ist, dass sie die Fahigkeit hat, den
gegebenen Kontext zu beeinflussen (1), versteht wie das System in diesem Kontext funktioniert

(2) und gewillt ist, Verhalten zu zeigen, um Kontrolle auszuiben (3). Bezlglich der
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angemessenen Operationalisierung des Patientenempowerments existiert momentan jedoch
noch kein Konsens unter den Experten, da es stark vom Kontext abhangt, in dem es erfasst
werden soll (Aujoulat, d'Hoore, & Deccache, 2007; Bal et al., 2016; Fumagalli et al., 2015;
McAllister, Dunn, Payne, Davies, & Todd, 2012). Nichtsdestotrotz wird hdaufig eine
ganzheitliche Messung und Betrachtung des Konstruktes gefordert. In der Praxis werden
zumeist nur einzelne Konstrukte aus 6konomischen Griinden erfasst, um der Theorie jedoch
Folge zu leisten missten mehrere Konstrukte erfasst und in Beziehung zueinander gesetzt
werden. Erschwerend kommt hinzu, dass in der Theorie keine genauen Angaben zu den zu
erfassenden Konstrukten getatigt werden.

Als moglicher Losungsansatz wurde in einer Stichprobe von N=723 Jugendlichen mit
verschiedenen chronischen Erkrankungen eine kontextspezifische Operationalisierung von
Patientenempowerment umgesetzt (Studie 5: Markwart, Bomba et al., submitted). Hierzu
wurden die drei Komponenten nach Zimmerman durch folgende Konstrukte reprasentiert:
Transitionskompetenz (interaktional), Selbstwirksamkeit (intrapersonal) und Patienten-
aktivierung (verhaltensbezogen). Transitionskompetenz und Patientenaktivierung wurden
hierbei gewéhlt, um den speziellen Kontext der Transition in der Gesundheitsversorgung
abzubilden, in dem die Aneignung des Patientenempowerments erfolgen sollte. Die Messung
der Konstrukte erfolgte in zwei Gruppen, einer Interventionsgruppe mit Transitionsschulung
und einer Kontrollgruppe ohne Schulung, zu einer Baselinemessung (T0) und 1-6 Monate (T1)
spater. Um der Multidimensionalitdt des Konstruktes Patientenempowerment gerecht zu
werden, und das Empowerment tiber Veranderungen abzubilden, wurden die Datenmittels eines
,Latent Difference Score“-Modells analysiert (McArdle, 2009). Dieses spezielle Struktur-
gleichungsmodell ermdglicht nicht nur die Uberpriifung von verschiedenen Faktoren im
Zusammenhang, sondern berlicksichtigt zusatzlich (iber die sogenannten latenten Differenzen
(T1-TO), die Veranderungen der Konstrukte Uber die Messzeitpunkte hinweg.

Zur Uberpriifung der Wirksamkeit der durchgefiihrten Transitionsschulung wurde die
Interventionsgruppe (N = 407) mit einer Kontrollgruppe (N = 316) verglichen, welche aus
Jugendlichen bestand, die an den angebotenen Terminen der Intervention nicht teilnehmen
konnten oder wollten, jedoch einwilligten, den Fragebogen auszufillen. Im finalen ,,Latent
Difference Score“-Modell wiesen alle drei Konstrukte — Transitionskompetenz, Patienten-
aktivierung und Selbstwirksamkeit — von TO zu T1 einen signifikanten Anstieg auf. Diese
latenten Differenzen luden signifikant auf einen Faktor héherer Ordnung, der als Patienten-
empowerment identifiziert werden konnte. Zusatzlich war dieser positive Anstieg im

Patientenempowerment in der Interventionsgruppe signifikant hoher als in der Kontrollgruppe.

23



Zusammenfassend konnten folgende Punkte belegt werden: (1) Patientenempowerment
konnte als multidimensionales Konstrukt identifiziert und berechnet werden. (2) Die
verwendete Methode bertcksichtigt durch die Verwendung von latenten Differenzen, dass
Patientenempowerment als Veranderung zwischen zwei Messzeitpunkten erfasst werden sollte.
(3) Die geforderte Kontextspezifitat wurde durch die gewahlte Operationalisierung bertick-
sichtigt. Es ist demnach gelungen, Patientenempowerment als multidimensionales Konstrukt
im Transitionskontext abzubilden und die Stdrkung von Patientenempowerment durch eine
durchgefuhrte Intervention nachzuweisen. Dies ist ein wichtiger Aspekt fur Evaluationsstudien
von Interventionen, welche darauf zielen, Empowerment zu starken, um die Gesundheits-
versorgung zu verbessern.

Da fur das Konstrukt des Patientenempowerments weder Konsens tber die einheitliche
Definition (Fumagalli et al., 2015) noch ber die Operationalisierung besteht, ist ein Nachweis
Uber die Veranderung von Patientenempowerment durch gezielte Interventionen in
Evaluationsstudien erschwert (Zhou et al., 2016). Die hier vorgestellte Arbeit legt einen
beispielhaften Beleg fir Patientenempowerment vor und zeigt, dass Patientenempowerment
durch mehrere einzelne Komponenten erfasst und durch entsprechende statistische Methoden
aggregiert und simultan analysiert werden kann. Es ist jedoch offen, ob dieser Nachweis auch
durch ein einzelnes Messinstrument, welches gezielt das Patientenempowerment erfasst,
erbracht werden konnte, jedoch liegen solche Instrumente flr den Bereich der Transition bisher
nicht vor. Ein Grund koénnte hier sein, dass die Messung einzelner Konstrukte im Kontext
klinischer und Evaluationsstudien in der Transition ein praktikables und effizientes Vorgehen
ist. Lediglich die statistische Aufbereitung der Daten ist in diesem Falle anspruchsvoller. Um
eine addquate Erfassung von Patientenempowerment zu gewahrleisten, sollte in jedem Fall
zunachst die Heterogenitat der Definition in der Literatur weiter aufgelost und eine
angemessene Operationalisierung konzipiert werden, sodass Forschung und Klinische Praxis

diese akkurat umsetzen konnen (Fumagalli et al., 2015).
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3. Zusammenfassung und Fazit

In den vorgelegten Studien wurden verschiedene Konstrukte auf ihre Eignung zur
Erfassung transitionsbezogener Aspekte betrachtet. Dies kann genutzt werden, um den Prozess
der Transition und seine Effekte besser beurteilen und dementsprechende Malinahmen
implementieren zu kdnnen. Es hat sich gezeigt, dass trotz des haufigen Einsatzes von Instru-
menten zur Erfassung der gesundheitsbezogen Lebensqualitat im Rahmen der Evaluation von
Interventionen in der Transition kaum Effekte nachgewiesen werden konnten, welche Heraus-
forderungen und potentielle negative Auswirkungen einer nicht erfolgreich verlaufenden
Transition abbilden (Studie 5: Markwart, Bomba et al., submitted; Studie 3: Markwart, Muehlan
et al., submitted; Menrath et al., 2018; Sattoe et al., 2015; Schmidt et al., 2016). Flr den Bereich
der Transition werden also kontextsensitive Konstrukte und Instrumente zur Erfassung von
Gesundheits-Outcomes bei Jugendlichen und jungen Erwachsenen mit chronischen
Erkrankungen benétigt. Die Relevanz der Erfassung der gesundheitsbezogenen Lebensqualitéat
sollte daher kritisch hinterfragt werden. Es ist jedoch mdglich, spezifischere Abstufungen des
Konstrukts, wie z. B. die krankheitsspezifische Lebensqualitat zu erheben (Studie 5: Markwart,
Bomba et al., submitted; Studie 3: Markwart, Muehlan et al., submitted; Menrath et al., 2018;
Studie 1: Schmidt et al., 2018).

Die vorliegenden Arbeiten konnten hierbei zeigen, dass die Konstrukte Versorgungs-
zufriedenheit, Patientenaktivierung, Patientenempowerment und Transitionskompetenz den
Kontext der Transition spezifischer adressieren und sich dafir eignen, Einflusse und
Zusammenhange aufzudecken (Studie 4: Bomba et al., 2018; Studie 5: Markwart, Bomba et al.,
submitted; Studie 3: Markwart, Muehlan et al., submitted; Studie 2: Muehlan et al., submitted,
Studie 1: Schmidt et al., 2018). Insbesondere ist das Instrument der Transitionskompetenz
hervorzuheben, da dieses den von Stinson et al. (2014) geforderten Kriterien entspricht. Es
ermdoglicht das (1) Erfassen des Fortschrittes des Jugendlichen im Transitionsprozess, (2) das
klinische Personal kénnte es nutzen, um die Bedirfnisse nach Information bzw. strukturierten
Programmen der Jugendlichen zu identifizieren, und (3) Transitionskompetenz kénnte durch
ein Transitionsprogramm beeinflusst werden und als Prédiktor fir Gesundheits-Outcomes wie
Versorgungszufriedenheit und krankheitsbezogenen Lebensqualitdt genutzt werden. Jedoch
waére es notwendig, das Instrument noch im klinischen Alltag zu erproben und potentielle
pradiktive Eigenschaften hinsichtlich der Gesundheits-Outcomes in der Post-Transition zu
evaluieren.

Darlber hinaus konnte gezeigt werden, dass das chronologische Alter zwar das

meistgenannte Kriterium ist, anhand dessen die Transition eingeleitet wird (Betz, 2004),

25



dennoch werden die stattfindenden Verénderungen und Entwicklungen bei den Kindern und
Jugendlichen nicht angemessen durch das chronologische Alter abgebildet und damit auch nicht
deren potenzieller Einfluss auf die untersuchten Konstrukte und Indikatoren (Studie 5:
Markwart, Bomba et al., submitted; Zhou et al., 2016). Somit schliel3en sich unsere Ergebnisse
bisherigen Befunden an, die aufzeigen, dass das chronologische Alter sich nicht als Kriterium
fur die Feststellung des geeigneten Zeitpunktes fir den Transfer eignet (Zhou et al., 2016). Fur
die Verbesserung der Transition ist es wichtig, dass es innerhalb der Versorgungsstrukturen die
Madglichkeit gibt, vom chronologischen Alter abzuweichen, mit dem der Wechsel im SGB V
beschrieben ist, um eine individualisierte Transition anbieten zu kdnnen.

In meiner Arbeit konnte ich Transitionskompetenz, Versorgungszufriedenheit und
krankheitsspezifische Lebensqualitdt in Zusammenhang zueinander setzen. Auch die
Integration der Konstrukte Patientenaktivierung, Selbstwirksamkeit und Transitionskompetenz
im multidimensionalen Konstrukt Patientenempowerment konnte erfolgreich demonstriert
werden. Die ganzheitlichere Betrachtung und Untersuchung von Konstrukten im Kontext der
Transition ist ein erster Schritt zur Erstellung eines umfassenden nomologischen Netzwerkes,
welches theoretische und beobachtbare Zusammenhdnge im Rahmen der Transition
beschreiben.

Konstrukte und die passenden Instrumente zur Erfassung von Gesundheits-Outcomes in
der Transition werden im klinischen und Forschungsalltag dringend bendtigt, um die
individuelle Bereitschaft zur Transition eines Jugendlichen mit chronischer Erkrankung
feststellen zu konnen. Eine Ubersicht der Zusammenhange von transitionsspezifischen
Konstrukten ist relevant, um diese Ergebnisse strategisch nutzen und den Transitionsprozess
gezielt beeinflussen zu kénnen. Dabei missen die verwendeten Instrumente und Konstrukte
ausreichend sensitiv sein, um Veranderungen zu erfassen und ebenso allgemein anwendbar,
sodass Vergleiche zwischen verschiedenen Erkrankungen und Versorgungsbereichen
ermoglicht werden. Denn nur so konnen Effekte von MalRnahmen ausreichend beurteilt und
uber eine passende Implementierung entschieden werden.

Die untersuchten Konstrukte konnten ihre Nitzlichkeit und Verlasslichkeit in der
Erfassung von Interventionseffekten in der Transition zeigen. Transitionskompetenz, Patienten-
aktivierung und Versorgungszufriedenheit sind im Prozess der Transition 6konomisch, reliabel
und valide messbar (Studie 4: Bomba et al., 2018; Studie 3: Markwart, Muehlan et al.,
submitted; Studie 2: Muehlan et al., submitted). Patientenempowerment kann fiir die Abbildung
eines Interventionseffektes genutzt werden (Studie 5: Markwart, Bomba et al., submitted).

Durch die Heterogenitdt der Definitionen ist jedoch eine korrekte Operationalisierung
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erschwert und nur spezifisch fur die jeweils geplante Studie umzusetzen. Im Falle einer
Erfassung der Lebensqualitét ist eine spezifische Erfassung einer generischen vorzuziehen,
z. B. durch die Verwendung krankheitsspezifischer Instrumente.

Longitudinale Daten zum Transitionsprozess und eine langfristige Begleitung der
Jugendlichen mit chronischen Erkrankungen sind selten und sollten in zukinftigen Studien
verstarkt durchgefuhrt werden, um Pradiktoren und Post-Transitions-Outcomes sinnvoll in
Beziehung zueinander setzen zu kénnen. Insbesondere sollten Ansétze zur individualisierten
Versorgung in der Transition im Verlauf betrachtet werden, um so nicht nur kurz- und mittel-
fristige Effekte aufzudecken, sondern auch den Einfluss der MaBnahmen nach Abschluss der
Transition. Weiter ist es notwendig, bestehende Befunde zu den oben genannten Konstrukten
zu starken und weitere Konstrukte zu identifizieren, die den Prozess der Transition adaquat
abbilden konnen. Somit kann die Eignung von MaRnahmen und Strukturen beurteilt werden,

um diese ggf. im klinischen Alltag zu implementieren.
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Abstract

Patient education programs (PEPs) to improve disease management are part of standard and regular
treatment in adolescents with diabetes. In Germany, youth with inflammatory bowel disease (IBD)
receive individual counselling but not PEPs in group settings. Generic PEPs have been developed in
order to improve transition from child-centered to adolescent health services. Aim of the study was to
investigate the effects of a transition-oriented PEP on quality of life (QoL) and self-management in
young patients with IBD (PEP naive), compared to patients with diabetes (familiar with PEPs). A two-
day transition workshop was oriented at improving psychosocial skills and addressed both generic as
well as specific aspects of the condition. A controlled trial on the outcomes of a generic transition-
oriented PEP was conducted in 14- to 20-year-old patients with IBD (n=99) and diabetes (n=153).
Transition competence and QoL were assessed at baseline and 6-month follow-up. Results show that
the intervention lead to a significant increase in QoL only in patients with IBD. The PEP significantly
improved transition competence in both groups, however to a higher extent in subjects with IBD.
Conclusion: Transition-oriented PEPs can have differential effects in different patient groups. However,
this needs further longitudinal investigations.

Key Words:

Inflammatory bowel disease, transition, patient education workshop, quality of life, transition
competence

List of Abbreviations:

DCGM short-form — DISABKIDS Chronic Generic Measure short-form

IBD — Inflammatory bowel disease

ICD-10 — International Classification of Diseases, 10™ Edition

PEP — Patient education program

Qol — Quality of life

TCS — Transition competence scale

RMCVA — Repeated measurement covariance analysis

SPSS — Statistical Package for the Social Sciences
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"What is Known — What is New"

To date, evidence has accumulated concerning the effectiveness of patient education
programs (PEPs) in pediatric health care for chronic conditions such as type 1 diabetes, asthma,
atopic dermatitis or obesity but is less documented in inflammatory bowel disease (IBD). In
particular, PEPs in the transition period have not been investigated in youth with IBD.

The current study focuses on evaluating a PEP for transition preparation and management
designed to be generically used across different chronic conditions since many aspects of
managing chronic conditions share commonalities across conditions. The two-day workshop
included condition-specific modules adapted to the specific medical needs but was otherwise
similar in quality and organization among different conditions.

The transition-oriented PEP was effective in enhancing self-management and transition
management skills in both patients with IBD and diabetes; however, effects were higher in
youth with IBD. A significant impact of the intervention on patients’” QoL compared to the
control group was only identified in youth with IBD.

We recommend that patients with IBD have access to PEP as a standard treatment as well as

to a transition program during the course of illness.
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Introduction

There is increasing evidence that an unsuccessful transition due to missing follow-up care through a
clinical specialist in adult medicine may result in discontinuity in treatment, a decrease in doctors’ visits
or an increase in changing physicians and in poor health outcomes [1-3]. In young people with chronic
conditions, studies showed negative effects of suboptimal transition processes with regard to
morbidity and mortality [4], deterioration of disease parameters like HbAlc in adolescents with
diabetes [5] and inadequate self-management behavior [6,7]. For instance, in a survey of adult
gastroenterologists, physicians reported deficits in health care competence and self-management of

young adults with inflammatory bowel disease (IBD); however, also own communication deficits [8].

Patient education programs (PEPs) have become an integral part of therapy for children and
adolescents with chronic conditions such as asthma or diabetes. In Germany, PEPs are part of the
standard care covered by health insurance for children and adolescents and their parents and are
repeated at regular intervals, in very few conditions, for instance diabetes. Positive effects on self-
efficacy for participants of PEPs or group trainings were reported for adolescents with diabetes [9,10]
and asthma [11] and atopic eczema [15]. While evidence concerning the effectiveness of PEPs with a
specific focus on transitional care is still limited [12], there is extensive evidence on the value of PEPs
for young adults with chronic conditions [9,13,14]. However, evidence for patients with IBD is still
heterogeneous [15,16]. Several studies reported the effectiveness of group-based interventionsin IBD,
for instance on Qol [17,18]. Nevertheless, there is a lack of meta-analyses or systematic reviews
concerning their effectiveness. However, no manualized, evidence-based program is available for

patients with IBD and PEPs are not covered by health insurance.

In addition to PEPs aiming at condition-specific disease management, transition-oriented programs
became of interest as increasing numbers of youth with chronic conditions grew up to be empowered
young adults. Recently, we developed a generic transition workshop that has the potential to be

applied across different conditions [12], based on the fact that many aspects of health service
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management apply to various conditions. These programs also cover specific aspects of conditions, for
instance by integrating medical specialists in the PEP training. So far, these programs have not been

implemented in routine care in Germany.

Aim of the study was to evaluate the differential effectiveness of a PEP in a group setting for
adolescents with diabetes and IBD on transition competence as well as QoL. These conditions were
selected due to differential symptoms and self-management needs and due to different access to

general PEP’s in routine care [19].

Materials and Methods

Setting

We conducted a controlled clinical trial comparing participants of a transition-oriented PEP with
treatment as usual in young patients with diabetes and patients with IBD. We recruited our participants
in different health centers including rehabilitation centers and in general physicians’ practices. The
target sample size was n=100 per condition (N=200) according to power analysis.[20,21] A repeated-

measures design was employed. Measures were assessed at baseline and at 6-month follow-up.

Participants and data collection

Adolescents were eligible for the study if they had been diagnosed with type 1 diabetes or
inflammatory bowel disease (IBD) according to the International Classification of Diseases, 10" Edition
(ICD-10), and were 14 years or older (up to 20 years). Exclusion criteria were having a learning disability
or insufficient German language skills to participate in group discussions. Individuals were contacted
and informed about the study by their physician in 11 clinical centers in Germany. The majority of
centers were pediatric subspecialty clinics in tertiary care hospitals with outpatient departments; one
center was a rehabilitation center with in-patient services. Because no other PEP for transition was
available, the control group received care as usual including medical care and counseling as needed,

based on an individual needs approach. Randomization was not achieved for the entire sample, since

5



119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

in three clinical centers including rehabilitation centers assignment to PEP was based on patient’s
availability and consent to participate in the transition PEP at predefined dates. Thus, we did not
achieve randomization for the entire sample. The follow-up questionnaires were sent by mail to the
participants. At TO, every participant received a questionnaire with a request to fill it out and send it
back to our institute. If participants did not respond after the first contact, they received a reminder
(max. 3 reminder mails). Participants who did not answer after the third reminder were considered
dropped out (see figure 1). Reasons for not being able to participate were documented and later
analyzed in terms of the associations with study outcomes. Due to data protection issues, we were not
able to obtain any data (neither medical nor personal) on this group. After completing the follow-up

guestionnaire, participants received a EUR 20 voucher to be redeemed online as incentive.

Intervention content

The intervention group participated in the intervention additionally to their standardized routine care,
the control group received treatment as usual. Treatment as usual consists of medication and routine
care in the pediatric service. Besides treatment as usual, participants in the intervention group
received a standardized group training especially designed for adolescents during the phase of
transition [19]. The manualized training is offered as a compact intervention on two consecutive days
(i.e. weekend) for a group of minimum four adolescents and consists of eight modules, each of 60 to
90 minutes duration. The program was labeled as “transition workshop” for the adolescents and

|ll

families to avoid negative connotations of the label “education” reminding participants of a more
formal school setting. It covers the topics of transfer to adult medicine, orientation in the health
system, future planning and occupation/career, separation from parents, communication about ill
health with peers and partners, stress management and activation of resources. The content of the
curriculum is largely generic but some modules include integrated condition-specific aspects. The PEP’s
concentrated and low-key approach facilitates the exchange of practical knowledge and information

as well as the interaction among participants, initiated through various interactive group methods and

learning processes. A psychologist and a pediatrician led the transition workshop, for some modules a
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young adult with a chronic condition and a doctor practicing adult medicine were invited as experts.
The workshop curriculum was developed based on the current guidelines for patient education in
Germany [20,21] and on the basis of interviews conducted with 29 adolescents with a chronic
condition [12]. In addition, we handed out worksheets and a handout for young people in the transition

workshop.

Measures

The outcomes of the intervention study were defined as health-related transition competence and
Qol, reflecting the intended targets of the PEP based on a concept of empowerment [22]. Both
outcome measures were specifically developed for adolescents with chronic conditions.
Health-related Transition Competence Scale (TCS)

The Health-related Transition Competence Scale [23] measuring self-management and competence in
the preparation and the progress of transition contains 10 items scored from 0 to 100 with a higher
score indicating a higher competence. It is divided into three subscales: (a) work-related preparedness;
(b) condition-related knowledge; and (c) health-care competence. In addition, they can be combined
to a global score with a reported Cronbach’s alpha coefficient of .80 and good item discrimination
power with the discrimination index ranging from .42 to .62.

Quality of Life (Qol)

In order to measure the Qol that applies to having a chronic health condition in general, the German
short version of the DISABKIDS Chronic Generic Measure [DCGM short-form, 24,25] was used. This
measure covers quality of life aspects, which pertain to different chronic conditions in adolescents in
general. This measure has been shown to be sensitive towards detecting changes in longitudinal
studies [26].

In terms of comparison with reference data, as secondary outcomes generic QoL instruments were
employed: the EUROHIS QOL-8 [27] as well as the SF-8 [28].

Additionally, participants completed questionnaires on socio-demographic variables including living

situation. As workshop experience was identified previously as a potential outcome confounder
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concerning transition competence in the young adult population (20, 29), workshop experience was
included as a covariate in the analysis. Prior to the main study, four adolescents were recruited to test

the participants’ acceptability of the length and the understanding of the questionnaire.

Data analysis

Since the trial was not fully randomized, repeated measurement covariance analysis (RMCVA) was
used to account for the fact that intervention effects might be confounded with previous workshop
experience and age thus integrating these variables as covariates. A Pearson’s correlation or
Spearman’s Rho correlation should be used to analyze the association of group affiliation and potential
confounders like age, gender, education or PEP in order to ensure the independency of the group
affiliation and the potential confounder. To compare the mean of SF-8 and EUROHIS QOL-8 of
adolescents with diabetes and IBD to norm data, the reference values of the norm population were
extracted from the validation studies of the SF-8 [29] and EUROHIS QOL-8 [30]. Analyses were

conducted using the Statistical Package for the Social Sciences (SPSS) version 22.

Results

Of 340 patients initially contacted, 285 patients participated in the trial (16.57 mean age, SD=1.31),
186 patients with diabetes and 99 patients with IBD, indicating a refusal rate of 16.18%. The number
of dropouts between the intervention/control group in IBD were 5/5 and in diabetes 24/19. The refusal
rate did not substantially differ between patients with IBD versus DM. The most frequently mentioned
reason for refusing to take part in the study was lack of time regarding the potential dates the
intervention was supposed to take place.

Concerning gender, 54.7% of the sample were females. Young adults with diabetes and IBD did not
differ in terms of age, gender and education from each other and not in terms of the participation rates
in the control and in the intervention group. However, both samples strongly varied in terms of
previous participation in PEPs. Patients with IBD had significantly less previous experience than

patients with diabetes (t(223,4)= 12.83, p=.00). While 81.1% of patients with IBD had not participated
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in PEPs before, in the subsample of patients with diabetes only 20% did not already participate in such
a program (see table 1). Baseline values varied significantly between the intervention and control
group in young adults with IBD (t(86)= 4.80, p<.001) but not for diabetes (t(148)=-.26, p>.05). In order
to consider the differences in PEP experience and difference in the baseline values RMCVA of diabetes
and IBD were separately performed. The correlation of PEP and group affiliation was not significant
(rs=-.02, p>.05). Therefore, PEP experience was included in the RMCVA as a covariate.

- insert table 1 here —

- insert figure 1 here -
Repeated measurement analysis of variance shows that the transition workshop significantly improves
TCS in both groups and conditions, however to a higher extent in patients with IBD (p<.001, see table
2). Significant differences in QoL were only observed in patients with IBD (t(85)= -2.60, p<.01). While
the intervention group showed a slight increase in QoL, the control group of IBD showed a significant
decrease over time (t(39)=-2.81, p<.01, see figure 2).

- insert table 2 here —

- insert table 3 here —
PEP experience was only significant in the RMCVA of QoL in the condition of IBD and showed marginal
significant impact in the RMCVA of TCS in the condition IBD (see table 2 and table 3).

- insert figure 2 here -

- insert figure 3 here -
Due to the potential impact of baseline values on outcomes we also compared values with reference
data from the general population. The mean of the norm population of EUROHIS-QOL-8 (0-100 scale)
of the age group <40 years is reported with M=75.66 (SD=13.85). The results showed a significant
difference between the healthy population and patients with diabetes and IBD (see table 4). The
adolescents with diabetes and IBD reported a higher general QoL than the norm population. The mean
of the SF-8 norm (0-100 scale) of the age group of 14-20 years has M= 53.40 in the subscale physical

component summary (PCS) and M= 54.02 in the subscale of mental component summary (MCS). No
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standard deviation was reported. Adolescents with diabetes and IBD reported a lower health-related
physical and mental QoL than their healthy peers.

- insert table 4 here -
Discussion
Inflammatory bowel disease (IBD) is a condition that often starts in adolescence and is a life-long
condition. Given the heterogeneity of diagnosis, course of the condition, age and treatment strategies
few attempts have been made to develop a patient education program in a group setting for this
population. Thus, youth with IBD carry a high burden of disease with relatively limited access to
programs fostering empowerment, participation and social support. Transitioning care for IBD patients
as they progress from adolescence to adulthood becomes a complex process. Structural programs
which have a focus on managing services as well as patient education approaches oriented at
improving self-management competencies of the individual have been developed to improve
transitioning care for IBD patients [31,19].
The transition workshop investigated here was based on qualitative studies, which have shown that
ownership issues of care i.e. autonomy in decision-making were the most prominent determinant of
transition outcomes [32]. The overall efficacy in improving transition competencies and self-efficacy
has been demonstrated in a pooled sample of adolescents with chronic conditions [10].
The current study identified previous PEP experience as a potential confounder concerning the
outcomes of the transition program which needs to be integrated in future health service research
studies and in the reflection of indication characteristics to assign people to transition workshops.
Concerning PEP experiences, our study also demonstrates that the majority of patients with IBD in
these regions in Germany have not participated in previous PEPs which might contribute to the higher
effects in patients with IBD compared to diabetes.
For the participants from the IBD group in this study, the contact and exchange with other young
people affected in a similar way was a new experience and may have contributed to the larger
beneficial effect [24]. We therefore conclude that the group approach is a significant component of

patient education.
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In Germany, patient education has been already implemented in routine care in very prevalent
conditions such as diabetes and asthma. Whereas to date, the role of PEPs has been discussed
heterogeneously in patients with IBD (19, 22), the current study shows beneficial effects comparing
patients with diabetes and patients with IBD. We found similar effects in increasing self-management
and transition competencies; however, distinctive effects in terms of the increasing QoL in patients
with IBD. This might be related to needs of this young population: We speculate that the unpredictable
course of the illness, experience of pain and many sick days interferes with peer relations in a specific
way and challenges mastering the tasks of adolescence. Parents’ involvement, psychosocial and
interpersonal issues have been shown to be very prominent issues for young adults with IBD [32]. With
the more stable and predictable course of diabetes and no experience of painful episodes as well as
early access to PEPs, the majority of these young patients may be more prepared for the transition
period. Many factors may explain these differences. In general, patients with diabetes have
participated in repeated group trainings as part of their diabetes management at the onset of the
condition and again in adolescence and at times of changes in the treatment regime (i.e., insulin pump)
while young adults with IBD have received less standardized individualized physician-patient—parents
communication.

In exploring differential effects our study was able to show that patients benefited from a targeted
intervention on transition not only in terms of intermediate outcomes, such as self-management
competencies, but also with respect to QoL. While transition competence as an intermediate outcome
focuses more on self-management competencies in various areas, which are specific for the transition
phase, the concept of health-related quality of life encompasses both functional aspects as well as
subjective evaluation of the effects of the disease in terms of its physical, emotional and social impact
on the individual.

Other studies have also highlighted the role of age and time in transition competence [33]. Our study
also showed minimal effects of time on increasing transition competence. However, these are
exceeded significantly by moderate effects of the intervention. Thus, we assume that transition

competence is not merely a function of age and developmental change.
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Limitations of the study

The most significant limitation of the study is the fact that the design was not a randomized controlled
trial. Especially in patient education in the transition area involving different structures potentials for
the use of randomized controlled trials is ultimately difficult and might limit and influence strongly
participation rates of people interested in the study. The fact that the study was not completely
randomized presumably resulted in differences between the intervention and control group, showing
lower levels of QoL in the intervention group at baseline level. While this is a serious limitation, we
also see the need to increase health service research in terms of indication processes to assign patients
to specific patient education programs. Furthermore, sample sizes were different for both groups.
Patients with diabetes have a higher prevalence rate than those with IBD [34,35]. In the end, we were
able to recruit more patients with diabetes than with IBD since we did not stop recruitment of diabetes.
However, both groups did not differ in the total refusal rate [20]. Patients with diabetes and IBD

showed a dropout rate under 20% which can be considered as acceptable in the project.

Conclusion

While we found similar effects concerning the effectiveness of a patient education workshop on self-
management competencies in the period of transition, effects on QoL were only observed in patients
with IBD. Health service research is needed in order to study which individuals are most likely to benefit
from interventions in different types of health care settings.

For future studies, one might aim at integrating other objective health-oriented long-term outcomes
as well as health service-oriented outcomes. While TCS can be conceptualized as an intermediate
outcome, QoL might be already considered as a health outcome. Further outcomes should be more
aligned with health services research concerning access to PEP’s, for instance the overall functioning
of the transfer from pediatric to adult services.

More longitudinal analyses are required for various reasons. First, there is a potential to better
disentangle age from intervention in expanded longitudinal studies. Second, from a theoretical point

of view, interventions in the period of transition are not likely to directly affect health. It is more likely

12
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to assume that patient education in the care of patients with chronic conditions aims at improving core
intermediate variables that affect health outcomes in the long term. For this reason, conceptual
models are needed trying to approximate the relations between age effects, moderators in the

intervention and their association with distal health outcomes.
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Fig. 1 Flow of participants
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449  Fig. 2: Mean score of the DCGM-short-form to TO and T1*

450 The values are transformed on a scale from 0 to 100.

451 *corrected means, controlled for the impact of “previous workshop experiences”

452 Key: DCGM short-form = DISABKIDS Chronic Generic Measure (short-form), TO = at study intake, T1 = after six

453 months, |G = intervention group, CG = control group, IBD = inflammatory bowel disease
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456  Fig. 3 Mean score of the TCS to TO and T1*

457 The values are transformed on a scale from 0 to 100.
458 *corrected means, controlled for the impact of “previous workshop experiences”
459 Key: TCS = Health-related Transition Competence Scale, TO = at study intake, T1 = after six months, IG =

460 intervention group, CG = control group, IBD = inflammatory bowel disease
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Table 1: Sociodemographic characteristics of participants with Diabetes and IBD?

Baseline
Diabetes IBD Total
(n=186) (n=99)
(n=285)
Age
M 16.39 16.89 16.57
SD 1.32 1.22 131
Range 14-20 14-20 14-20
Count (%) Count (%) Count (%)
Sex
Male 85 (45.7) 44 (44.4) 129 (45.3)
Female 101 (54.3) 55 (55.6) 156 (54.7)
Group
Control 90 (48.4) 46 (46.5) 136 (47.7)
Intervention 96 (51.6) 53 (53.5) 149 (52.3)
Education
(n=184) (n=89) (n=273)
>
212 years 120 (65.2) 60 (67.4) 180 (65.9)
<12 years 64 (34.8) 29 (32.6) 93 (34.1)
Previous participation in a
patient education program (n=175) (n=95) (n=270)
None 35 (20.0) 77 (81.1) 112 (41.5)
One 41(23.4) 14 (14.1) 55 (20.4)
More than one 99 (56.6) 4(4.2) 103 (38.1)

91BD= Inflammatory Bowel Disease



Table 2: Impact of intervention on transition competence (TCS)®

F p-value Eta?
PEP experience 4.322 .039 .019
Group 49.224 .000 181
Condition .081 .776 .000
Group x condition 7.523 .007 .033

bResults of RM-ANOVA, TCS= Health-related Transition Competence Scale



Table 3: Impact of intervention on quality of life (DCGM short-form)©

F p-value Eta?
PEP experience 3.305 .070 .015
Group 5.006 .026 .023
Condition 4.543 .034 .021
Group x condition 5.455 .020 .025

¢ Results of RM-ANOVA, DCGM-= DISABKIDS Chronic Generic Measure short-form



Table 4. Means of patients with diabetes and IBD and one sample t-test with reference values of validations
studies with healthy peers.

t-test
Questionnaire MP N M SD df t p
SF-8 MCS T0 153  49.25 6.39 152 924 p<.001
T1 151  48.25 7.66 150 -9.26 p<.001
SF-8 PCS T0 153  50.36 5.22 152 -7.19 p<.001
?g? T1 152 50.43 5.61 151 -6.52 p<.001
E EUROHIS-QOL-8 T0 136 79.89 11.74 135 420 p<.001
3
3 T1 153  78.73 12.92 152 294 p<.01
SF-8 MCS T0 89 49.43 6.74 88 -6.43 p<.001
T1 89 4839 7.01 88 -7.58 p<.001
SF-8 PCS T0 89  50.01 6.86 88 -4.66 p<.001
T1 89  49.42 7.71 88 -4.87 p<.001
T EUROHIS-QOL-8 T0 89  80.37 12.06 88  3.68 p<.001
[@]
é T1 88 8247 1231 87 519 p<.001

SF-8 MCS= SF-8 Subscale Mental Component Summary (0-100); SF-8 PCS= SF-8 Subscale Physical Component
Summary (0-100); EUROHIS-QOL-8 (0-100); MP = Measure Points; TO = at study intake, T1 = after six months,
IBD= Inflammatory Bowel Disease; reference values were extracted from [29] and [30].
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Abstract

Background: The original CHC-/YHC-SUN instrument aimed at assessing health care needs
and health care satisfaction of children and adolescents with chronic health conditions. It
comprises two modules, the first covering “provision of health care services” and the second
covering “satisfaction with health care”. A self-report version (SR) for adolescents as well as
a parents-report version (PR) are available for the CHC-/YHC-SUN, both fully mirroring one
another with respect to item content and measurement model. Due to the length of these
measures, we decided to conduct a short-form development, aiming at reproducing the core

components of the second “satisfaction” module as closely as possible.

Methods: Data analyses was based on samples from different studies, two samples for item
extraction and a third sample for validation purposes. Item selection combined statistical
analysis and expert consensus. For independent validation purposes, we calculated descriptive
statistics and applied classic test theory, confirmatory factor analyses and correlation analysis
to investigate the psychometric properties of the final short-form solution. The questionnaires

cover six items each assigned to a total score and one additional generic single-item measure

Results: Internal consistency values reached a=.89 (SR) and a=.92 (PR), split-half reliability
values reached .85 (SR) and .91 (PR), respectively. Confirmatory factor analysis indicated no
sufficient fit for the single factor solution, whereas the solution with three factors and one
higher-order factor indicates the best overall fit amongst three competing models. Validity of
the short-form measure can be assumed, e.g. as indicated by its association with a single-item
measure on general health care satisfaction. As expected, small to moderate associations
could be observed for health care satisfaction as measured by the CHC-/YHC-SUN (SR) with

self-reported general quality of life as well as health-related quality of life.

Conclusions: The short-forms of the CHC-SUN for parents and the YHC-SUN for
adolescents (CHC-/YHC-SUN-SF) with seven items feature excellent psychometric

characteristics and represent easy-to-administer questionnaires. It should be used whenever a
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brief measure is needed for economic reasons, e.g. for survey studies in children and
adolescents with chronic conditions. Future studies should investigate retest-reliability and

provide further evidence for convergent validity.

Keywords: Health care satisfaction, chronic condition, children, adolescents, child health
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Background

Throughout their development, children and adolescents with chronic conditions face
continuously challenges with respect to the impact of their conditions on various domains of
their daily life. Therefore, developmental science and pediatric care paid increased attention
to the well-being of this particular vulnerable group of patients. Resulting from this, research
suggests that well-being of these patients could be positively influenced in the early phases of
medical treatment, which in turn leads to improved adaptation, increased participation and

thus a more fulfilling life and higher quality of life (\Verhoof et al., 2014). By doing so,

identifying special needs of children and adolescents with chronic health conditions is of great
importance, as the health status and well-being of young patients has an impact on both

childhood and adolescent development (Power & Manor, 2000) as well as the quality of life

of the entire family (Eiser & Berrenberg, 1995; Wallander & Varni, 1998). Thus, developing

reliable and valid instruments for the assessment of patient-reported outcomes or experiences
(PROM’s/ PREM’s) such as quality of life or satisfaction with health care could make a
significant contribution to any activities directed to improve their well-being (Riley, 2004;

Seid et al., 2000). Incorporating such PROM’s and PREM’s in pediatric care finally would

support those under treatment and their families — but also their respective health care

professionals (Seid et al., 2000). It enables them to gather more information about the

treatment of chronic conditions, the effects of different therapies on care processes, as well as

their outcomes as seen from the patient’s point of view (Perrin, 2002).

Beside health-related quality of life (HRQoL) and disease-specific quality of life (DiSQoL),
another PROM that is receiving increasing attention is satisfaction with health care. However,
in pediatric care, in contrast to adult medicine, there has been a lack of research on this

PROM and its use in clinical practice (Perrin, 2002). Previous studies frequently used proxy-
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reported assessments from adults such as parents or teachers. Despite many challenges and
obstacles when applying self-report measures in the assessment of children and adolescents

(Christie, 2016), there is a strong demand to take care of the patient’s perspective as provided

by PROMs. In addition, there is a need for short and easy-to-administer instruments
measuring satisfaction with health care, especially for the assessment of children and

adolescents (Seid et al., 2000). Finally, when assessing satisfaction with health care, the

multi-dimensionality of the construct has received little attention yet and should be taken into
consideration whenever possible as well. In sum, these issues lead to shortcomings in the
implementation of PROMs in pediatric care and pediatric health services research and setting
the scene for instrument development of this domain within this context.

To account for those challenges, the “Child Health Care — Satisfaction, Utilization, Needs”

(CHC-SUN; Schmidt et al., 2007) questionnaire was developed assessing special health care

needs and satisfaction with health care services in children and adolescents with chronic
conditions. Initially, the measure exclusively was tested and made available as a parents-
report from the perspective of parents/ relatives. This measure consists of 40 items in total,
assigned to two different core modules. The first module includes 14 items and refers to the
use of and the demand for health care services (“provision of services"), with special
emphasis on the assessment of unmet special health care needs. The second module relates to
“satisfaction with care” and covers the subjective perception and evaluation of the quality of
the provision of health care services. This module consists of six different scales with 25
items and an additional single-item measure assessing satisfaction with health care in general.
As opposed to this single-item measure, the six scales relate to specific domains of health
care, these are "diagnosis/ information”, “doctor’s behavior”, "child-centered care",

"coordination”, "hospital environment”, and “school”. Items were selected based on content-

related expert rating as well as psychometric criteria (Schmidt et al., 2007). In addition to the

initial parents-report version of the instrument, it was adapted and validated as a self-report

version for adolescents as well, named “YHC-SUN” (Schmidt et al., 2016).
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Objective

Due to the length of the original measures (Schmidt et al., 2007, 2016), we decided to conduct
a short-form development, aiming at reproducing the core components of the second
“satisfaction” module as closely as possible. Thus, the aim of the previous paper is to
document this short-form development and provide evidence for the psychometric quality of
the short-form measures of the CHC-SUN for parents and the YHC-SUN self-report version
for adolescents (CHC-/YHC-SUN-SF) as indicated by different types of reliability and

validity.
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Methods

Measures applied

Health care satisfaction, utilization, and needs: Both versions (SR, PR) of original long-form
measure of CHC-/YHC-SUN with 40 items were applied. A more detailed description of the

questionnaire is provided in the “background” section of this paper.

Health-related quality of life: Health-related quality of life was assessed using the SF-8 index

(Ellert et al., 2005; Ware et al., 1999). The items included in this measure are not directly

derived from the SF-36 Health Survey measures (Morfeld et al., 2011; Ware et al., 1994).

Each of the 8 items is considered to represent the main content of one of the eight subscales
from the SF-36; thus, every item serves as an indicator for one factor of the original scales.
Scoring procedures recommend the computation of scores for two summary scales (physical/

mental), both also included in the SF-36 and SF-12 Health Survey Measures.

General quality of Life: An index derived from the WHOQOL measures was developed and

validated within the EUROHIS project (Nosikov & Gudex, 2003), and is referred to as

“EUROHIS-QOL” (Power, 2003; Schmidt et al., 2006) or “WHOQOL-8” (Pires et al., 2018)

respectively. It serves as a generic measurement, assessing subjective global QoL in the
general population. Although it aimed to assess one dimension with respect to psychometric
properties, it conceptually represents items derived from different domains of QoL
represented within the WHOQOL measures. The WHOQOL-8 reveals sufficient
psychometric properties, e.g. with respect to internal consistency of the scale (a=.86; Power,

2003).
Outline of general analytic strategy

Based on expert consensus, it was decided to construct both versions (SR, PR) of the short-

form as close as possible to the original measures CHC-SUN and YHC-SUN (Schmidt et al.,

2007, 2016) in terms of psychometric criteria especially related to short-form development,
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such as conceptual representation, statistical association, psychometric comparability, and

economy/ efficiency (Muehlan et al., 2008). Furthermore, the resulting item pools should

display sufficient psychometric properties as stand-alone fixed length short-form measures.
Item selection was performed not only using psychometric indicators, but also by combining a
rationale and a statistical approach to instrument construction. To validate the extracted item

pool for use as a short-form measure, we conduct the following analytical steps:

Analysing descriptive statistics: Items and composite scale were evaluated regarding missing
data rate and basic descriptive indicators, such as mean and standard deviation, skewness,
floor and ceiling effects. Additionally, psychometric performance on item level was

investigated by calculating item internal reliability (corrected item-total correlation).

Testing reliability: Internal consistency/ homogeneity of the measures were identified by
Cronbach’s alpha coefficient. Split-half reliability was computed as well. Concordance
between self-report and parents-report assessment was investigated using intraclass

correlation coefficients (ICC).

Exploring validity: Factorial validity was investigated applying confirmatory factor analysis
(CFA), comparing three competitive measurement models. Other validity estimations were
performed by calculating Pearson correlation coefficients for association between composite
CHC-/YHC-SUN-SF scores and indicators of generic satisfaction with health care
(convergent validity), assumed to be highly associated with the short-form score as well as
general and HRQoL (divergent validity), both assumed to be just low or moderately
associated with satisfaction with care.

Statistical software

Confirmatory factor analysis was processed by M-PLUS software version 7 (Muthen &

Muthen, 2012). Further standard statistics were computed using the IBM SPSS version 22.
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Data samples

According to steps on short-form development recommended in literature (Goetz et al., 2013;

Smith et al., 2000), data analyses for item selection and instrument validation were performed

based on independent samples. Samples from the multicentre DISABKIDS (Simeoni et al.,

2007) and TRANSITION (Schmidt et al., 2018) projects served as data bases for item
extraction (“extraction samples”), first sample for the PR-version and second sample for the

SR-version. The sample of the multicentre MODUS project (Menrath et al., 2018) was used

for validation purposes (“validation sample”), as in this study for the first time both short-
form measures (CHC-/YHC-SUN-SF) were simultaneously applied to all study participants

and their parents.

Samples were conducted by various collaborating centres within the different projects.
Whereas the international DISABKIDS project included seven European countries (Austria,
France, Germany, Greece, Netherlands, Sweden, and United Kingdom), the TRANSITION
project and the MODUS project both were conducted as multicentre studies by national con-
sortia within Germany. Thus, for the purpose of the present study, we just included

DISABKIDS subsamples with young patients form Germany and Austria into data analyses.

Results

Item selection

For the development of CHC-/YHC-SUN-SF measures, we decided by expert consensus, to
restrict item selection to 3 of the 6 original scales (“diagnosis/ information", "child-centered
care", "doctor’s behavior"). These scales proved most relevant to the construct as indicated by
psychometric analyses, conceptual level, and expert consensus. The scales correlate
substantially with one another and all of them assessing satisfaction with care at the very heart

of health service provision. This is obvious given that the content of the items directly relates

to the interaction between doctor and patient. As opposed to this, the other three scales



("coordination”, "environment”, "school™) are not immediately reflecting the provision of
health care services but represent more “contextual” domains of health care delivery, e.g. the
coordination of services or the facilities of the hospital environment.

In addition to the restriction of scales, we decided to include at least two items of each scale,
with the equal number of items from each scale. In principle, this would enable us to estimate
approximate values for the three core domains of satisfaction with health care. After
considering these preconditions for this short-form development, we empirically conducted
item selection by means of psychometric analysis. Methodologically these analyses cover the
inspection of the item-correlation matrix and the computation of reliability estimators. Data
analyses were based on both “extraction samples”, including the data set of the

"DISABKIDS" project field study (n=1.152; The DISABKIDS Group Europe, 2006) for the

parents-report version and the data set of the "TRANSITION" project pilot study (n=372;

Schmidt et al., 2018) for the self-report version of the original CHC-/YHC-SUN. Thus, we

developed the short-forms for these versions of the CHC-/YHC-SUN-SF both simultaneously.
After inspection of initial analysis based on the data from both “extraction samples” it turned
out that even a minimal selection of two items per scale and thus of six items in total, would
provide very good psychometric properties for the short-forms under construction (see

Additional file 1).

Validation analysis
Sample characteristics

For validation purposes, a subsample of our “validation sample” (n=484) was selected as
database for final psychometric analysis. Overall, 355 participants filled out the CHC-/YHC-
SUN-SF on their own (SR) as well as by their parents (PR). Moreover, 114 participants just
answered the SF and for 15 cases, only the PR was available. The mean age was 18 years (SD

= 1.54, range=14-24), 52% of the participants were female. At the time of the survey, the
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majority of the participants (71.7%) went to school, 14.7% were in occupational education,
4.1% studied, 2.7% were employed, 0.8% were unemployed and 6% had no information
provided or the current activity was coded under miscellaneous. The sample included patients
with a diversity of chronic conditions, with diabetes (19%), hyperactivity (14%),
inflammatory bowel disease (14%), asthma (11%) and atopic dermatitis (8%) are the most

frequent ones.

Descriptive analysis

We inspected the data set applying box plots for outliers, but no extreme values were
apparent. Kolmogorov-Smirnov test indicated significant deviation from normal distribution
for both SR and PR report (all p < .001). Descriptive item characteristics of the SR and PR

versions of the CHC-/YHC-SUN are provided in table 1a and table 1b.

Table 1a: Descriptive item characteristics for the self-report (SR) of the CHC-/ YHC-SUN-SF (n=484)

Item Domain m sd skewness curtosis
1. Diagnosis / Information 3.47 1.01 -0.25 -0.44
2. Diagnosis / Information 3.66 1.01 -0.36 -0.50
3. Child-Centered Care 3.83 1.00 -0.57 -0.25
4, Child-Centered Care 4.05 .99 -0.91 0.32
5. Doctor’s Behavior 4,00 0.96 -0.84 0.27
6. Doctor’s Behavior 3.89 1.07 -0.77 -0.11
7. (Generic Single-ltem-Measure) 3.68 1.00 -0.34 -0.52

Table 1b:  Descriptive item characteristics for the parents-report (PR) of the CHC-/ YHC-SUN-SF (n=484)

Item Domain m sd skewness curtosis
1. Diagnosis / Information 3.41 1.06 -0.44 -0.41
2. Diagnosis / Information 3.59 1.07 - 0.62 -0.16
3. Child-Centered Care 3.94 0.92 - 0.68 0.03
4, Child-Centered Care 4.06 0.92 -0.89 0.43
5. Doctor’s Behavior 3.90 0.89 -0.57 0.14
6. Doctor’s Behavior 3.93 0.93 -0.73 0.22
7. (Generic Single-Item-Measure) 3.80 0.88 -0.37 -0.30
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Factor structure

Confirmatory factor analysis (cf. table 2a & table 2b) indicated a lack of fit for the single
factor solution (SR: CFI=.91; RMSEA=.18; SRMR=.07 / PR: CFI=.84; RMSEA=.30;
SRMR=.09), whereas the solution with three different factors (two items each) and a higher-
order factor indicates best fit for both, SR (CFI=.99; RMSEA=.06: SRMR=.02) as well as PR

(CFI=.99; RMSEA=.09: SRMR=.02)

Table 2a:  Selected Indices for Fit Statistics of Confirmatory Factor Analysis

of the self-report (SR) version of the CHC-/ YHC-SUN-SF (n=484)

Fit Statistics Modell 1 Modell 2 Modell 3

e Chi-Square 111.34 67.570 14.48

o df 9 7 6

o p* .005 .005 129

e CFI 91 94 .99

¢ RMSEA .18 16 .06

e RMSEA (CI-90%) (.15-.21) (.13-.19) (.02-.11)

e P .000 .000 246

¢ SRMR .07 12 .02

Notes: Sample sizes vary depending on missing data. p*: corrected p-values applying Bollen-Stine-boot-
strap method. CFl: Comparative-Fit-Index; RMSEA: Root-Mean-Square-Error of Approximation;
SRMR: Standardized-Root-Mean-Residual.

Table 2b:  Selected Indices for Fit Statistics of Confirmatory Factor Analysis

of the parents-report (SR) version of the CHC-/ YHC-SUN-SF (n=462)

Fit Statistics Modell 1 Modell 2 Modell 3

e Chi-Square 286.61 55.77 23.42

o (df 9 7 6

o P* .000 .000 .001

e CFI .84 97 .99

e RMSEA .30 14 .09

o RMSEA (CI-90%) (.27-.33) (.11-.18) (.06-.13)

e P .000 .000 .000

¢ SRMR .09 .09 .02

Notes: Sample sizes vary depending on missing data. p*: corrected p-values applying Bollen-Stine-boot-

strap method. CFl: Comparative-Fit-Index; RMSEA: Root-Mean-Square-Error of Approximation;
SRMR: Standardized-Root-Mean-Residual.
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;263 Internal consistency values (Cronbach’s Alpha) reach .89 (SR) and .92 PR), split-half
4 264  reliability values reach .85 (SR) and .91 (PR), respectively, with sufficient internal

265  consistencies of both test-halves for each report (SR: .79; PR: .82-.85).

266
11 Table 3:  Internal consistencies for overall scale and subscales of the self-report (SR)
12 and parents-report (PR) versions of the CHC-/YHC-SUN-SF (n=462-484)

15 CHC-/YHC-SUN-SF score Number of items Self-Report Parents-Report
16 Cronbach’s Alpha Cronbach’s Alpha

.89 .92
.82 .90
.84 .93
79 .88

Total
Diagnosis/ Information
Child-Centered Care

Doctor’s Behavior
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o5 267
26 Table 4:  Intraclass-correlation coefficients between self-report (SR) and parents-report
27 (PR) scores for overall scale and sub-scales of the CHC-/YHC-SUN-SF (n=355)

30 CHC-/YHC-SUN-SF score ICC C1-95%

Total .67 .60-.73
Diagnosis/ Information .53 43-.62
Child-Centered Care .64 .56-.71
Doctor’s Behavior .56 .46-.64
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Table5:  Correlation coefficients between overall scale and sub-scale scores of the self-report
version (SR) of the CHC-/YHC-SUN-SF (n=484) and generic satisfaction with health
care (single CHC-/YHC-SUN single-item measure) as well as several quality of life
indicators (SF-8, EUROHIS-QOL; n=484)

Total Diagnosis/  Child- Doctor’s
Informa-  Centered Behavior
tion Care
Divergent validity M (SD) r r r r
e SF-8 Somatic Sum Score 50.42 (6.37) 29** 28** 25** 22%*
e SF-8 Mental Sun Score 49.52 (6.31) 25** 29** 20%* A7**
e EUROHIS-QOL Total Score 4.07 (.52) 35** 35** 31** 26**

Discussion

We aimed to investigate the psychometric properties of a newly developed short-form of the
CHC-/YHC-SUN measure (CHC-/YHC-SUN-SF), assessing satisfaction with health care in
children and adolescents with chronic conditions. We analysed reliability, factorial validity, as

well as convergent and divergent validity for both versions (SR, PR) of the measure.

With respect to the factorial structure of the CHC-/YHC-SUN-SF with one global factor
(satisfaction with health care) and three sub-ordinated factors, our analysis confirmed the
model for both versions independently (SR, PR). All fit indices reach values in a very good
range, except for the RMSEA of the PR version. Moreover, as compared to alternative
measurement models, the model with this factor structure fits best to the data. Given the
loadings on the higher order factor, analyses support the assumption that computation of both
a global score as well as three subscale scores of health care satisfaction is meaningful.

Despite of their shortness these subscales are psychometrically justified.

Reliabilities in terms of internal consistencies for the overall scale with six items (and its test-
halves with three items each) as well as for the three sub-scales with two items each, reach
high values for both versions. Scores for both versions show a moderate association, which is
in line with the literature on self-/proxy-agreement for PROM in health care research.

Empirical findings as such of Riley (2004) point to the fact that in pediatric care adolescents
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as well as their parents are able to give accurate assessments according to their individual

perspectives.

Convergent validity of the CHC-/YHC-SUN-SF measures can be assumed, as indicated by
associations with a single-item measure on general health care satisfaction, indicating both,
shared variance reflecting sufficient overlap in assessing the same underlying construct
(satisfaction) as well as sufficient specificity accounting for different levels of each

conceptual and operational approach to satisfaction assessment (domain-related vs. generic).

Divergent validation of the CHC-/YHC-SUN-SF measures revealed that the relationships
between satisfaction with health care and quality of life were widely confirmed for both
instruments. Whereas correlation coefficients between satisfaction with care and general QoL
(EUROHIS-8) ranged between .26 and .35, correlation coefficients with HRQoL (SF-8)

proved to be even lower (r=.17-.29).

Despite of these sound psychometric properties of the measure, several limitations of the
validation study must be taken into consideration: Our study covers only a limited age range,
given that participants in this sample are adolescents and young people only, but the
questionnaire targets both adolescents and children. Another issue is a potential bias because
response behavior regarding satisfaction with health care among patients who are willing to
participate may be different from those that do not prefer to do so. Despite the limitations,
generalizability of the psychometric quality of the measure is likely due to a comparatively
large sample size and the huge diversity of chronic conditions represented by the participants

included.

Future research options in the field of pediatric health services research provided or fostered
by this short instrument cover a wide range of topics. First, the measure provides
opportunities to study the association between adolescents’ self-assessment and parents’
assessment regarding satisfaction with health care of the young patients. Moreover,

considering the multidimensionality of the measure, it fosters comparisons between objective
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indicators of health care services and subjective satisfaction with health care (Thyen et al.,
2018). Finally, we envisage the further validation of the CHC-/YHC-SUN-SF in an
international study investigating cross-cultural comparability in terms of measurement

invariance across different languages and countries.

Conclusion

In summary, both versions of the CHC-/YHC-SUN-SF represent many strengths that
demonstrate the relevance of this successful validation. Beside the psychometric quality, the
measure is economic and easy to administer. These are essentially important features for use
in pediatric routine care. In addition, despite of its brevity, it does not just provide a generic
assessment of satisfaction with heath care only; it also delivers information about satisfaction
with several core aspects of health services provision specifically and is applicable across a
wide range of conditions. Taken all of these features together, the CHC-CUN-SF provides has

huge potential for both, pediatric health services research and pediatric clinical care.

List of abbreviations

CHC-SUN: Child Health Care Questionnaire on Satisfaction, Utilization, and Needs
DiSQoL: Disease-Specific Quality of Life

HRQoL: Health-Related Quality of Life

PR: Parent’s Report

PREM: Patient-Reported Outcome Measure

PROM:  Patient-Reported Experience Measure

SR: Self-Report

YHC-SUN: Youth Health Care Questionnaire on Satisfaction, Utilization, and Needs
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Abstract
Adolescents and young adults (AYA) with chronic conditions are facing a change from
pediatric to adult oriented health care, a process which is called transition. Whereas, transfer describes

the actual shift from pediatric to adult oriented health care. This study was designed to investigate
the impact of transition competence before and after transfer on chronic-specific quality of life
(QoL) and health care satisfaction of adolescents and young adults with diabetes. In total, a
sample of N = 90 AYAs with diabetes reported their transition competence (TC), diabetes-
specific QoL, and satisfaction with care (SF) as self-report. Multiple linear regression was used
to analyze the impact of TC on SF and QoL. N = 14 stood before transfer (Mage = 17.42, SDage
=2.50) and N = 76 were treated in adult medicine (Mage = 21.25, SDage = 2.76). In result, TC
positively influenced the outcomes of SF and QoL. Systematic investigation of post-transfer

effects of low or high transition competence in the pre-transition should be initiated.

Introduction

Through the progress of modern medicine, survival rates of adolescents with chronic conditions
are continually rising (Kennedy et al., 2007; Scheidt-Nave et al., 2008). These adolescents are facing a
change from pediatric to adult oriented health care, a process which is called transition. Whereas,
transfer describes the actual shift from pediatric to adult oriented health care which separates the pre-
transition characterized by the preparation for the transfer and post-transition phase which is marked
by adjustment and learning to navigate successfully in the adult care (Stinson et al., 2014). Transition
should be a structured, well-implemented, planned, and purposeful process enabling adolescents with
chronic conditions, their parents and their health care professionals to pass successfully from pediatric
into adult medicine (Castillo and Kitsos, 2017)Klicken Sie hier, um Text einzugeben.. However, at the
moment, transition is often poorly managed leading to negative effects on health outcomes, for example
for adolescence with diabetes type 1, an increased mortality, increased post-transition diabetes
hospitalization or lower quality of life Klicken Sie hier, um Text einzugeben. and reduced future

engagement of a patient with the health care system (Cameron et al., 2018; Hart et al., 2019; Yassaee et
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al., 2019). Common mentioned barriers of transition are a lack of knowledge about medication/illness
or the transition process, deficit of skills and efficacy by providers and AYAs, barriers emerging in the
relationship of persons involved into transition process (Gray et al., 2018) .

These and other barriers has to clear to enable the AYAs to manage transition as a structured
and well-planned process. A “one size fits all” approach is insufficient for adolescents with chronic
conditions as individual differences and preferences of patients need to be considered. A structured,
well-planned process, with freedom for individual adjustments is required (Cameron et al., 2018; van
Staaetal., 2011). It is important that AY As with chronic conditions receive developmentally appropriate
health care, tailored to their individual needs (Cameron et al., 2018) whereas reviews revealed that the
chronological age is not necessarily a good criterion for the time of transfer to adult care. Instead, the
timing should be based on the individual social, personal, and psychological development of adolescents
with chronic conditions (Yassaee et al., 2019). Pediatric providers have the opportunity to provide
transition educational programs and transition readiness assessments starting before the transfer in order
to address individual needs and enable the adolescents with chronic condition to manage their transition
successfully (Cameron et al., 2018). The transition preparation of adolescents with diabetes should
include counseling on diabetes self-management, healthcare navigation (eg, maintenance of supplies,
scheduling of appointments), diabetes complications, and differences between pediatric and adult care
systems (Cameron et al., 2018).

In this regard, health care satisfaction and quality of life are important aspects to consider when
pre-transfer and post-transfer states are compared with each other (Binks et al., 2007; McDonagh, 2007;
Nakhla et al., 2008). Cramm et al. (2013) could show that satisfaction with transitional care before and
after the transfer was positively associated with emotional, physical and social domains of health-related
guality of life in adolescents with diabetes type 1, juvenile idiopathic arthritis, and neuromuscular
disorder. Thereby, they ascertained that the smaller the reported discrepancy between the imagined ‘best
care’ and the ‘current care’ the better the social and emotional quality of life (Cramm et al., 2013).
Developmental stage and self-management abilities are two important issues to consider when
identifying the ideal timing for transition (Fegran et al., 2014; Jalkut and Allen, 2009; While et al.,

2004). Yassaee et al. (2019) found evidence in their systematic review that a later age of transfer is

3
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associated with improved outcomes including health service use, clinical outcomes, reduced care gaps,
and higher patient satisfaction. Furthermore, identification of core knowledge and skills regarding
transition is necessary to provide developmentally appropriate health care transition services to young
people with chronic condition. The systematic review also revealed that developmental maturity or
transition-specific skills, training and knowledge were described as components of transition readiness
in most of the included studies (Yassaee et al., 2019). In a longitudinal study, Zhong et al. (2018) could
show that a higher transition readiness was associated with an older age of the adolescents and young
adults (AYA) with chronic conditions.

Transition competence is define as the self-perceived knowledge, skills and abilities regarding
the transition process. Furthermore, transition competence as a construct has been used as an outcome,
but could potentially be an indicator of individual preparedness regarding transition (Menrath et al.,
2018; Muehlan et al., submitted). Studies have shown that a patient educational program can improve
the transition competence score of adolescents and young adults with chronic conditions (Herrmann-
Garitz et al., 2017; Menrath et al., 2018; Schmidt et al., 2016a).The association between assessments for
general health outcomes (e.g. quality of life or health care satisfaction) and indicators for individual
aspects of patients’ preparedness has not been investigated yet. An investigation of the connection
between different transition-related constructs would be necessary to assess individual and general
issues of AY As with diabetes in the transition. This could reveal which transition-related constructs may
be used as predictors of future issues or negative effects in health-related outcomes. However only a
small percentage of the included studies of a systematic review (14 of 71) focused on adult-based care
(Hart et al., 2019). Studies focusing also the post-transition phase are urgent needed.

To our knowledge, the associations between health care satisfaction, chronic-specific quality of
life and transition competence as a possible individual criterion for the timing of the transition have not
been examined regarding the investigation of a successful transition process. Thereby, we assume that
transition competence operationalized through individual preparedness before transition will be related
to a better health care satisfaction and chronic-specific quality of life in post-transition. This study will
show the association between general health outcomes, like health care satisfaction and chronic-specific

quality of life, and an individual outcome transition competence regarding transfer.
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Methods

Sample

An online survey was conducted to evaluate the relation between satisfaction with care, chronic-
specific quality of life and transition competence. The data was collected in Germany from November
2016 to December 2016. Every participant was insured by the statutory health insurance Techniker
Krankenkasse who recruited the AYAs type 1 diabetes via mail. Informed consent procedures were
completed by each participant. Eligible participants were AYAs aged from 15 to 26 years who were
diagnosed with type 1 diabetes according to the ICD-10. These participants were either still being treated
in paediatric medicine or completed the transfer and were treated in adult medicine. A sample of N =
106 patients participated in the survey. In total, N = 90 AYAs fully completed the questionnaire and
were thus included in the analysis. Their average age was Mage = 20.59 (SDage = 3.09) and 52.2 % of the
participants were female. N = 14 participants were currently in treatment with a pediatrician (pre-
transfer; Mage = 17.42, SDage = 2.50) and N = 76 had finished the transfer (post-transfer; Mage = 21.25,

SDage = 2.76). Further demographic details are provided in Table 1.

Study measures

The measuring of construct in the age range from 15 to 26 is difficult because most of the
instruments were developed either for adolescents or adults. The chosen measurements were developed
for adolescents. In prior studies, the chosen instruments were used and performed well (Menrath et al.,
2018; Schmidt et al., 2016a; Schmidt et al., 2018).

Short-Form of the Youth Health Care Questionnaire on Satisfaction, Utilization, and Needs

(YHC-SUN-SF): To assess health care satisfaction of children and adolescents with chronic condition

the YHC-SUN short form measure was used. The short form is extracted from Module 2 of the YHC-
SUN (Youth Health Care measure — satisfaction, utilization, and needs) which consists of 26 items
assigned to six domains (diagnosis/information, coordination, child-centered care, hospital environment,
doctors’ behavior, and school services) (Schmidt et al., 2016b). The YHC-SUN-SF is comprised of 7

items; two items regarding to subscale diagnosis/information, two items identify doctors’ behavior, two
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items refer to child-centered care, and one item reflects the general health satisfaction. A total score can
be computed and scores of the three subscales. The scale ranges from (1) “not satisfied” to (5)
“extremely satisfied”. The scores were transformed from 6 and 30 to 0-100. A higher score correspond
with a higher health care satisfaction. The internal consistency was reported with a Cronbach’s Alpha
of .85. Through confirmatory factor analysis, a sufficient fit for a one-factor solution could be found, in
addition, a three-factor solution (two items each) could be identified and a higher-order factor (one item)

(Muehlan et al., submitted).

DISABKIDS Diabetes Module: We assessed the chronic-specific quality of life with the

chronic-specific Module for Diabetes from the DISABKIDS Group. This instrument consists of two
scales with 10 items in total and three additional items which measure symptoms of the past year: (1)
“impact” scale which assesses emotional reactions of needing to control the diabetes every day and to
maintain a strict diet. It consists of six items. (2) Treatment scale describes the feeling of carrying
equipment and planning the treatments and is assessed by four items. The scoring range on a 5-point
Likert-scale from (1) “never” to (5) “always” for both scales. A higher score correspond with a higher
guality of life. Cronbach’s alpha values were reported with .84 for the Impact scale and .85 for the
Treatment scale. The score was transformed to a scale range from 0 — 100 (European DISABKIDS
Group, 2006).

Transition Competence Scale (TCS): The health-related transition competence scale measures

self-perceived knowledge, skills, abilities of self-management, and competences regarding the
preparation and the progress of transition by means of 10 items (e.g., “I know the difference between
adult health care and child health care”). The construct is quantified by a sum score ranging from 10 to
40 and can be transformed to a scale with a range between 0 and 100. The response categories of the 4-
point Likert scale range from (1) “strongly disagree” to (4) “strongly agree”. A higher score represents
a higher self-perceived competence. The instrument contains three subscales: (1) work-related
preparedness, (2) condition-related knowledge and (3) health-related competence. A global score can
also be measured which has a reported Cronbach’s alpha of .81 and a discrimination index ranging from

42-.62 (Herrmann-Garitz et al., 2015).



175

176

177

178

179

180

181

182

183

Data Analysis

Descriptive analysis was used to display demographics and clinical characteristics (see Table
1). Pearson’s correlation coefficients were computed to display possible associations between the three
constructs and its subscales (see Table 2). To investigate the influence of transition competence and the
current state of the participants (pre or post transfer) on health care satisfaction and chronic-specific
quality of life, a multiple linear regression was used. Additionally, sex and age were included as control
variables into the analysis. Transition competence was included in the first step of the analysis, in the

second step “current state of the participants”, and in the third step the control variables were introduced.
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Results
An analyses of relation of age, sex, education and previous participation in a patient education
program and the interesting constructs of transition competence scale, DISABKIDS Diabetes module
and YHC-SUN-SF was conducted. The analysis revealed a significant positive correlation of sex with
the DISABKIDS Diabetes module subscale impact (r = .22) and a significant positive correlation
between age and transition competence scale (r = .29). In conclusion, age and gender will be included

in the regression models.

Table 1. Demographics of the groups pre-transfer, post-transfer, and total

Pre-Transfer Post-Transfer Total
(n=14) Group (n=76) (n=90)
Age (n=75) (n=89)
M 17.42 21.25 20.65
SD 2.50 2.76 3.04
Range 15-25 15-26 15-26
Count (%) Count (%) Count (%)
Sex
Female 7 (50.0) 40 (52.6) 47 (52.2)
Male 7 (50.0) 36 (47.4) 43 (47.8)
Education
<12 years 2(14.3) 13 (17.1) 15 (16.7)
>12 years 12 (85.7) 61 (80.3) 73 (81.1)
others 0 2 (2.6) 2(2.2)
Previous
rticipation in
E:tite(ritpggl(jcatiori1 (n=14) (n=74) (n=88)
program
Yes 0 (0.0) 5 (6.8) 5(.7)
No 14 (100.0) 69 (93.2) 83 (92.2)

Further analysis of the Transition Competence Scale has revealed that transition competence is
positively related to the DISABKIDS Diabetes module subscale treatment (r = .60). Furthermore,
transition competence correlates positively with satisfaction with care as assessed with the YHC-SUN-
SF total (r = .27). No significant correlation could be investigated between DISABKIDS Diabetes
module and YHC-SUN-SF. Further information is provided in Table 2. Additional information of the

mean, standard deviation of the scales are displayed in Table 3.
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201 Table 2. Intercorrelations of condition-specific quality of life (DISABKIDS DM), satisfaction
202 with care (YHC-SUN-SF) and transition competence (TCS)
Scale 1 z g £

Transition competence
(TCS total score) 1 89 85 89

Quality of Life — Impact
(DISABKIDS Diabetes Module Subscale Impact) .18 1 84 88

Quality of Life — Treatment
(DISABKIDS Diabetes Module Subscale Treatment) 36**  .60** 1 86

Satisfaction with care
(YHC-SUN-SF total score) 27%* .16 .07 1

Note: *p < .05, **p < .01, the number of participants are presented above the diagonal; TCS: Transition
Competence Scale; YHC-SUN-SF: Youth Health Care measure — satisfaction, utilization, and needs short
form; DISABKIDS-DM: chronic-specific Module diabetes of the DISABKIDS Group.

203
204 Table 3. Sample Size, Mean, and Standard Deviation of the TCS, YHC-SUN-SF and DISABKIDS
205 Diabetes Module
Pre-Transfer Post-Transfer Total
Range N M SD N M SD N M SD

Transition competence

TCS total score  0-100 14 63.10 17.71 76 75.00 16.23 90 73.15 16.93
Quality of Life

DISABKIDS 14 63.39 12.14 75 59.01 21.05 89 59.70 19.93
Impact 0-100
DISABKIDS 46.88 22.69 73 51.03 25.71 85 50.44 25.22
Treatment 0-100 12
Satisfaction with care

YHC-SUN-SF 14 7232 15.30 75 68.08 20.75 89 68.75 19.97
Total Score 0-100

206 Note: TCS: Transition Competence Scale; YHC-SUN-SF: Youth Health Care measure — satisfaction,

207  utilization and needs short form; DISABKIDS-DM: chronic-specific Module diabetes of the DISABKIDS Group.

208

209 Regression analysis showed that transition competence has a significant positive influence on
210 condition-specific quality of life as measured by the subscale “impact” of the DISABKIDS Diabetes
211 module (see Table 4), but only in the second step of the analysis, after adding the variable “current state
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of the participants” to the model, but it could not found in the third step of the regression model. The
regression models for the subscale “treatment” of the DISABKIDS Diabetes module and the total score
of the YHC-SUN-SF are significant in all steps of the analysis (see Table 5 and Table 6). The variable
“current state of the participants” (pre- vs. post-transfer) is not significant in all three models, but adding
the variable to the models increases R?in each of the models and highlights the impact of transition
competence. The betas of all three models of this variable were negative which indicates a negative
association between the “current state of the participant” (pre- vs. post-transfer) and their scores of
subscale “impact” of the DISABKIDS Diabetes module, subscale “treatment” of the DISABKIDS
Diabetes module, and the total score of the YHC-SUN-SF in contrast to transition competence which
was positively associated. The total score of transition competence was higher in the post-transfer group
than in the pre-transfer group. For the scores of the subscale “impact” of the DISABKIDS Diabetes
module, subscale “treatment” of the DISABKIDS Diabetes module, and the total score of the YHC-

SUN-SF the pre-transfer group showed higher scores than the post-transfer group.

Table 4. Hierarchical Regression Analysis Summary for DISABKIDS Diabetes Module Subscale

Impact (N=86)

Step predictor B SE B Beta R A R?
1 Transition competence (TCS) 0.22 0.13 0.19 0.04 0.04
2 Transition competence (TCS) 0.26 0.13 0.22* 0.05 0.02
Pre vs. Post-transfer -7.32 5.93 -0.13
3 Transition competence (TCS) 0.24 0.13 0.20 0.09 0.04
Pre vs. Post-transfer -6.99 6.47 -0.13
Sex 7.89 4.19 0.20
Age 0.01 0.79 0

Note: *p < .05, **p < .01, ***p < .001, coding: Pre-transfer = 0, Post-transfer = 1; Sex: female = 1, male =2.

10
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Table 5. Hierarchical Regression Analysis Summary for DISABKIDS Diabetes Module Subscale
Treatment (N=85)

Step predictor B SE B Beta R A R?
1 Transition competence (TCS) 0.49 0.15 0.33%* 0.11 0.11**
2 Transition competence (TCS) 0.50 0.16 0.35** 0.11 0
Pre vs. Post-transfer -3.29 7.66 -0.05
3 Transition competence (TCS) 0.49 0.16 0.34** 0.12 0.01
Pre vs. Post-transfer -3.00 8.36 -0.04
Sex 3.78 5.26 0.08
Age 0.08 0.97 0.01

Note: *p < .05, **p < .01, ***p <.001, coding: Pre-transfer = 0, Post-transfer = 1; Sex: female = 1, male =2.

Table 6. Hierarchical Regression Analysis Summary for Satisfaction with care (YHC-SUN-SF total
score) (N=86)

Step predictor B SE B Beta R A R?
1 Transition competence (TCS) 0.33 0.13 0.27* 0.07 0.07**
2 Transition competence (TCS) 0.38 0.13 0.31 0.10 0.03
Pre vs. Post-transfer -9.13 5.84  -0.17***
3 Transition competence (TCS) 0.37 0.14 0.30 0.10 0
Pre vs. Post-transfer -10.15 6.44 -0.19**
Sex 1.35 4.16 0.03
Age 0.33 0.80 0.05

Note: *p < .05, **p < .01, ***p <.001, coding:

Pre-transfer = 0, Post-transfer = 1; Sex: female = 1, male =2.

11
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Discussion

In this paper we were able to show that transition competence had a significant influence on
health care satisfaction and chronic-specific quality of life. The current state of the participants with
regard to their position within the process of transition, either pre to or post the transfer, had no direct
significant influence on the association between transition competence and health care satisfaction or
chronic-specific quality of life. It did, however, strengthen the effect between transition competence and
the other two constructs. Transition competence scores were higher in the post-transfer group than in
the pre-transfer group. Higher transition competence, subjective preparedness and knowledge regarding
transition, was associated with a higher satisfaction with care and higher chronic-specific quality of life.
Findings suggest that participants seem to gain a higher transition competence in the post-transfer phase.
Zhong et al. (2018) investigated the healthcare transition readiness of AYAs in a longitudinal pediatric
setting and reported results similar to our findings. The healthcare transition readiness increased with
age with smaller increases at older ages. Nevertheless, the achieved skill set of the participants regarding
their self-management by the age of 20 years and older varied and were influenced by the father’s and
mother’s education or the elapsed time since diagnosis (Zhong et al., 2018). Furthermore, another study
could show that the measured transition competence score was associated with psychosocial maturity
and age, but the effects were weak (Moynihan et al., 2015). Measurements to assess transition readiness
are considered to be an underdeveloped area (Schwartz et al., 2014), as the constructs can only be
assessed with a small number of instruments (e.g. TRAQ or TRXANSITION) (Schwartz et al., 2014).
Furthermore, a systematic review revealed that there are only a few instruments which assess transition
readiness but all these tools seem to possess unconvincing psychometric properties (Zhou et al., 2016)
and there is still a need for reliable and valid instruments to assess transition readiness. In literature,
most of the studies of transition agreed that the construct readiness or maturity should preferred over
chronological age to determine the transfer into adult care (Yassaee et al., 2019) .

Transition competence may be a challenging component in assessing the preparedness of AYAs
regarding their transition. Transition competence of AYAs with diabetes had a significant impact on
health care satisfaction and disease-specific quality of life. The used transition competence scale

assessed two component, transition-specific skills and knowledge about transition process (Yassaee et
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al., 2019), of transition readiness as self-report.. Studies showed that more generic constructs like health-
related quality of life did not reveal differences in the population reliably (Cramm et al., 2013; Menrath
et al., 2018; Schmidt et al., 2018). Hence, an assessment in the field of transition should consider pre-
existing factors, like gender, age or SES and modifiable factors, like transition-specific knowledge, self-
efficacy or skills regarding transition to enable profession to address the AY As with chronic conditions
more individually (Schwartz et al., 2014). More generic constructs, like QoL, could be useful additions
of assessment to obtain a more comprehensive overview of AYAs with chronic conditions in transition.

Such constructs may be used to assess adolescents’ needs for further support and specific
intervention. The individual maturity and capability (Gilliam et al., 2011; O'Sullivan-Oliveira et al.,
2014; Silva and Fishman, 2014) are additional components which should be considered in a structured

and well-planned transition to find the individual timing and needs of an AY A with a chronic condition.

Limitations

A limitation of this study was the small sample size of the pre-transfer group (N=14). Therefore,
it was not possible to analyze the associations between the groups separately, but we were able to factor
in the total group effect in our analysis. A further limitation arises from the assessment via self-report.
The gap between reporting a good transition competence and actual behavior in the transition process
were not addressed appropriately (Annunziato et al., 2007). Hence, results are only applicable to AYAs
with diabetes. Also the selection of instruments is critical because the used instruments were developed

for the population of adolescents and not for young adults.

Conclusions

The assessment and evaluation of transition requires a comprehensive methodological approach.
In our study, transition competence, subjective preparedness and knowledge regarding transition, was
positively associated with satisfaction with care and chronic-specific quality of life. The young adults
with diabetes showed higher transition competence scores than the adolescents with diabetes which is

in line with findings of Zhong et al. (2018).
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Beside this, the associations between different constructs should be looked at as well, to detect
specific relations for different populations within the process of transition (pre or post transfer).
Longitudinal studies are especially suitable to discover such relations, but are rarely conducted. Thus, a
systematic evaluation of processes and outcomes is often not possible due to a lack of tracking

mechanisms (Gilliam et al., 2011).

Practice implications

In the context of transition research, assessments of transition readiness could be one further
core construct to investigate transition-specific effects on adolescents and young adults with chronic
conditions. Additionally to transition readiness, constructs are needed to receive a clearer overview of
different influences on health and well-being of AYAs. Systematic investigation of post-transition
effects of low or high transition competence in the pre-transition should be initiated. The result could be
a lead to a more effective assessment design and enable caretakers as well as professionals to shape the
transition process more specifically to the individual patient’s preparedness and health care needs, to

preserve health care satisfaction and quality of life of their patients throughout and even after transfer.
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Adaptation and validation of the German Patient Activation Measure for adolescents

with chronic conditions in transitional care: PAM® 13 for Adolescents
Abstract

Especially for the transition process into adult care, it is necessary to have instruments
measuring adolescent patients’ engagement in their healthcare. This study aimed to adapt and
validate the German version of the Patient Activation Measure for adolescents with chronic
conditions (PAM® 13 for Adolescents). After linguistic and content-related adaptations of the
PAM 13-D, a large sample of adolescents with different chronic conditions was tested (N =
586, mean age 17.5 years, SD= 1.4) in 40 health centers. Rasch analysis was used to investigate
the operating characteristics of the items. Internal consistency was assessed with Cronbach’s
alpha, test-retest reliability with Pearson correlation. Convergent and divergent validity was
calculated with Pearson correlation coefficient between IE-4 subscales (Locus of control) with
score of PAM® 13 for Adolescents. The known-group validity (type 1 diabetes vs. IBD, higher
vs. lower education level) is checked by Mann-Whitney-U-tests. The original structure of the
PAM 13-D could be replicated. Rasch analysis by means of the partial credit model indicated
a sufficient fit of 12 from 13 items. The PAM® 13 for Adolescents showed good test-retest
reliability (rtt=.68), internal consistency (a=.79) and demonstrated good validity. PAM® 13 for
Adolescents is the first instrument measuring patient activation of adolescents with chronic
conditions in a broad age range. The patient activation level can be used to better plan and

structure transition process.

Keywords: Adolescence - Patient competency - Chronic illness - Power - Patient education



Introduction

Health care specialists are reliant on their adolescent patients with chronic conditions to
be proactive and to take responsibility for the self-management of their states of health,
especially in the context of transitional care. Particularly for this subgroup the assessment of
patient activation is highly relevant due to their special situation being in transitional care.
Patient activation is defined as the knowledge, skills, beliefs, and behaviors which patients need
to manage their own health and healthcare, to cooperate with health providers, to preserve their
health functioning, and to access care appropriate to their condition (Hibbard, Stockard,
Mahoney, & Tusler, 2004). A recent study showed that a higher patient activation level was
related with different health outcomes, like not having a depression, being not obese, or a non
smoker. The study could also show that a high patient activation level is associated with lower
costs of care (Greene, Hibbard, Sacks, Overton, & Parrotta, 2015). The results were found in a
sample of patients with an average age of fifty-one. Until now, there are only few studies
showing the positive association between high patient activation and positive health outcomes
in the population of adolescents (Haas, Martin, & Park, 2017; Huang et al., 2014), large
longitudinal investigations of patient activation as predictor for health outcomes in an
adolescent sample are currently missing. One reasons for this could be the lacking validation
of a suitable instrument to assess patient activation for this target group. One specific field of
application could be health care of adolescents with chronic conditions and their transition.
Transition is defined as the movement from pediatric medicine to adult medicine, including the
transfer to a new treatment setting and the process of taking responsibility for the management
of chronic conditions (Blum, 2002; Blum et al., 1993; Crowley, Wolfe, Lock, & McKee, 2011).

An unsuccessful transition due to a missing or discontinuous follow-up care through a clinical



specialist in adult care can lead to increased morbidity and mortality (Busse et al., 2007;
Kennedy, Sloman, Douglass, & Sawyer, 2007; Pacaud, Yale, Stephure, Trussell, & Davies,

2005; Singh et al., 2010).

Since the process of transition demands special competences from an adolescent like
self-management and proactive health care behavior, there is a strong clinical and scientific
necessity for an instrument that is able to analyze the current level of patient activation (Crowley
et al., 2011; Hibbard & Greene, 2013). For pediatricians it is extremely useful to be aware of
the adolescents’ activation level to better plan and structure the transition process and to choose
the right moment to release adolescent patients into adult care where the treatment settings
require more autonomy and an active involvement in disease management (Kennedy et al.,
2007). Age is one of the most frequently used criteria measured in the context of transition
(Betz, 2004). Equally, assessing patient activation level after the transfer could help adult
specialists gain a better understanding of their role in the following patient-provider encounter

and to individually adjust future treatment plans to the special needs of the young adult patient.

Therefore, it is important to have validated instruments in order to evaluate patients’
activation. One of the most utilized questionnaires is the Patient Activation Measure® (PAM®),
awell validated self assessment instrument measuring the level of patients’ engagement in their
healthcare (Hibbard, Mahoney, Stockard, & Tusler, 2005). There is an original English long-
version with 22 items (PAM®; Hibbard et al., 2004) and a short-form with 13 items (PAM-13°;
Hibbard et al., 2005). The PAM® was validated in different subsamples of inpatients and
outpatients and is used internationally (Rademakers et al., 2016) in different translated versions,
for example in Danish (Danish PAM13; Maindal, Sokolowski, & Vedsted, 2009), Dutch (PAM-

13 Dutch; Rademakers, Nijman, van der Hoek, Heijmans, & Rijken, 2012), German (PAM 13-



D; Brenk-Franz et al., 2013; Zill et al., 2013), Hebrew (PAM-H; Magnezi & Glasser, 2014) and
Korean (PAM13-K; Ahn, Yi, Ham, & Kim, 2014). However, it is mainly used for and validated
in adult patients with an age of 40 years or older. Until now, only two studies used the PAM®
in a transitional context for adolescents with chronic conditions (Disabato, Cook, Hutton,
Dinkel, & Levisohn, 2015; Huang et al., 2014). To make the instrument applicable for children
and adolescents with chronic conditions, it is important that both the specific context of chronic
condition is considered and the items are easy to understand (Bell, 2007; De Leeuw, Borgers,

& Smits, 2004).

The aim of this study was therefore (a) to adapt the German Patient Activation Measure
(PAM 13-D; Brenk-Franz et al., 2013) for the target group of adolescents and (b) to assess its
psychometric properties (reliability and validity) in a large sample of adolescents in transitional

care with chronic conditions.



Methods
Adaptation

We used the German short form of the Patient Activation Measure (PAM 13-D; Brenk-Franz
et al., 2013) with 13 items for our adaption which was carried out in a two-step procedure:
Initially, a detailed exchange with the authors of the PAM 13-D resulted in semantic changes
in the items no. 6, 8, 10 and 13 which were reformulated to capture the context of chronic
conditions more adequately (e.g. by exchanging the word “health care provider” in item no. 6
to “medical specialist”). After that, a cognitive debriefing with five adolescents with type 1
diabetes and inflammatory bowel diseases (IBD) was performed as a linguistic validation
process to confirm that the items are clearly expressed and understandable. This did not lead to
major alterations except in two items (no. 1 & 5) which were slightly rephrased with simpler
wording (e.g. “When all is said and done, I am the person who is responsible for managing my
health condition” is modified into “I am the person who is responsible for managing my health
condition”). After that, all items were again discussed within the study group and the authors
of the PAM 13-D until a new version of the questionnaire was agreed upon, adapted for

adolescents with chronic conditions in transitional care (PAM® 13 for Adolescents).
Sample and procedures

The psychometric testing of the PAM® 13 for Adolescents was embedded in two cooperating
longitudinal studies evaluated in a controlled trial to measure the effectiveness of a newly
established generic patient education program in a group setting for adolescents with a chronic
condition during their transition to adult care based on a framework of empowerment (Bomba,

Herrmann-Garitz, Schmidt, Schmidt, & Thyen, 2017; Schmidt, Herrmann-Garitz, Bomba, &



Thyen, 2016), see Table 1. The survey was conducted in 40 health centers in Germany from
September 2012 to December 2014. Adolescents were recruited by their pediatrician using
personal, letter and phone contact. Measures were assessed at baseline and at a follow-up (2-6
months). For this study, only baseline data was used, except for computing test-retest reliability
(baseline and follow-up of control group). Informed consent procedures approved by ethics
review boards were completed by each participant. Eligible participants were adolescents aged
15 to 21 years diagnosed with a chronic condition according to the ICD-10. Exclusion criteria
included adolescents aged less than 15 years, learning disabilities or insufficient German
language skills. After completing the questionnaires, participants were either provided with a

EUR 20 voucher or could take part in a prize draw to win an online voucher.
Instruments

Patient Activation Measure: The PAM® 13 for Adolescents consists of 13 items with response
categories of 4-point Likert-scales from 1 (strongly disagree) to 4 (agree strongly). The items
assess the adolescent patient’s knowledge (e.g. “I understand the cause of my health
condition(s)”), skill (e.g. “I have been able to adapt my daily routine according to my health
condition”’) and confidence for self-management (e.g. “I know that I can tell when I need to go
get medical care and when I can handle a health problem myself”’). The patient activation is
quantified by a sum score ranging from 13 to 52 whereas higher scores represent higher levels
of patient activation. To categorize the patients into four stages of activation, the raw scores are
transformed to an interval scale ranging from 0 to 100 (O=lowest activation level, 100=highest
activation). These stages are associated with different degrees of involvement in health care
from stage one (believing the patient has an active role), stage two (having the confidence and

knowledge to take action), stage three (taking action) to stage four (staying the course under



stress) (Hibbard et al., 2005, 2004). For this analysis, only the continuous score ranging from 0

to 100 was used.

Locus of Control: For validation purposes, the concept of Locus of Control (LOC) was assessed
with the German version of the Scale for Internal-External-Control beliefs (IE-4; Kovaleva
2012). Locus of control is defined as the personal belief about whether outcomes of behavior
are determined by forces outside one’s control or by one’s own acting. LOC has been used
successfully in medical research (EK & Heinstrom, 2011; Goldberg et al., 2013; Skolasky,
Mackenzie, Wegener, & Riley, 2008). The IE-4 contains of two subscales (internal and external
LOC) with two items each which can be rated on a 5-point Likert-scale from 1 (doesn 't apply
atall) to 5 (applies completely). The subscales can only be computed separately from each other
and no global global score exists. For each subscale, mean values can be calculated ranging
from 1 to 5 with higher scores indicating a higher internal or external LOC. Test-retest
reliability coefficients ranging between rtt=.56 und rtt=.64 have been reported for the 1E-4

(Kovaleva, 2012).
Data analysis

Descriptive statistics were computed for the demographic variables, the means, standard
deviation and distribution characteristics of the items of PAM® 13 for Adolescent. An item-

scale correlation was used to evaluate the relevance of single items for the overall measurement.

The influence of age was analyzed with a linear regression in order to investigate potential

associations of PAM® 13 for Adolescents associated with age of the participants.

We decided to use Rasch analysis for the initial psychometric analysis of the PAM® 13 for

Adolescents because it was one of the hallmark methods used by Hibbard et al. (2004). We



applied the partial credit model to the data, an extension of the original Rasch model for ordinal
variables. Original validation of the PAM® measure by Hibbard et al. (2004) as well as further
validations within adaptations to other languages consistently applied Rasch models for ordinal
data instead of IRT models with more than one parameter. In particular, Rasch analysis was
used to investigate the operating characteristics of the items, especially to cover possible misfits
on the item level. With respect to measurement units, Rasch models have the form of logistic
functions, thus measurement units are expressed by so-called “logits”. The partial credit model
uses Q-index statistics for detecting item misfit. Thereby, item misfit is indicated by a
significance test, comparing empirical response patterns with those implied by the theoretical
model and its parameters. According to different significance levels, a p-value of <.05 indicates
small misfit, a p-value of <.01 indicates strong misfit and a p-value of < .001 indicates extreme
misfit In reverse, a non-significant p-value for the z(Q) statistics indicates appropriate item fit.
In addition to item (mis)fit, also threshold ordering according to the model was analyzed by
inspecting estimated threshold locations along the latent trait, since disorder of thresholds may
indicate inappropriate functioning of the response categories. Those thresholds represent
positions on the latent trait where two response choice options had the same probability to
occur. The model tested implies an ordering of thresholds which is in accordance with the
ordering of the empirical response choice scale applied. Regarding an upper tolerance limit of
location differences for reversed item threshold orderings, a maximum permissible amount of
.15 logits was defined. The distribution of the thresholds should cover a huge proportion of the
latent trait to ensure precision of the measurement along the latent trait, especially for extreme
positions. If the empirical data fit the model, the assumption of equal intervals of logits is being

confirmed and the measure under consideration is being established as an interval scale.



Cronbach’s alpha was calculated as a characteristic of internal consistency. A Cronbach’s alpha

value of 0.7 or higher was considered good (Evers, 2001).

Pearson’s correlations were used to examine test-retest reliability over the follow-up span (2-6
months) of the control group. The follow-up span was carefully chosen to avoid a carryover-

effect.

Validity was assessed using convergent, divergent and known group validity checks. The
convergent validity was calculated with the Pearson correlation coefficient between internal
LOC with score of PAM® 13 for Adolescents (moderate to strong correlation expected), the
divergent validity was calculated with the Pearson correlation coefficient between external
LOC and score of PAM® 13 for Adolescents (negative correlation expected). Similar
correlations between patient activation and LOC have previously been observed in other studies
(Ek & Heinstrom, 2011; Skolasky, MacKenzie, Riley, & Wegener, 2009). r<0.35 was
considered to represent weak correlations, r ranging from 0.36 to 0.67 represent moderate

correlations and from 0.68 to 1.0 high correlations (Taylor, 1990).

The known-group validity is checked by Mann-Whitney-U-tests, because assumption of normal
distribution was violated. First it was hypothesized that scores of PAM® 13 for Adolescents for
participants with IBD would be lower than for those with Diabetes as in the study of Huang et
al. (2014). A reason could be the different disease characteristics: Adolescents with IBD have
a more unpredictable course of disease and more experience of pain, adolescents with Diabetes
have a more predictable course of disease and a better preparation due to regular patient
education programs. For the analysis, a sample of N=326 participants was used (adolescents

with Diabetes n=192, adolescents with IBD n=134). Further it was hypothesized that scores of
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PAM® 13 for Adolescents differ between participants with a higher education level (aspired
school years >12) and with a lower education level (aspired school years <12) because of the
known relation of patient activation and level of education (Hibbard et al., 2005). A sample of

N=559 participants was used.

The statistical analysis was performed with IBM SPSS Statistics 22 (IBM Corp., 2013), Rasch

analysis was processed using WINMIRA software (Davier, 2001).
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Results

Study Population

This study includes 586 adolescents (285 male, 301 female), aged from 15 to 21 years (see

Table 1) with different chronic conditions.

[Insert here: Table 1]

Description of the PAM 13-DJ

The means, standard deviations, and distribution characteristics of the PAM® 13 for

Adolescents at baseline are shown in Table 2.

[Insert here: Table 2]

The majority of items of the measurement show ceiling effects which were assessed with the
percentage of participants which used the response option “strongly agree”. The response
option “strongly disagree” was hardly used by the participants which leads to a low floor effect
in the PAM® 13 for Adolescents. The continuous score of the PAM® 13 for Adolescents on the
interval scale from 0 to 100 reveals a mean of 68.7 (SD=14.4). All 13 items correlate
significantly positive with each other (r=.08 to r=.56, see Table 3). Only item 8 and item 10 do
not correlate significantly. No significant effect of age was found on the score of PAM® 13 for

Adolescents (B=.11, t(535)=2.64, p=.08).

[Insert here: Table 3]
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Rasch analysis

The range of item locations is 1.98 logits, the effective range carried by threshold distribution

along the latent trait is about 4.05. Logit-values for item thresholds are presented in Table 4.

[Insert here: Table 4]

Except for three transitions, the order of thresholds is in accordance with the model
assumptions. As shown in table 4, transitions for item 6 “I am confident I can tell my medical
specialist concerns I have even when he or she does not ask”, item 8 “I understand the cause of
my health condition(s)” and item 10 “I have been able to adapt my daily routine according to
my health condition” display reversed threshold order for the first two response categories.
Threshold location differences for reversals are < 0.15 for 2 out of 3 indicated items (item 6:
0.12; item 8: 0.14), the first threshold of item 10 (“I have been able to adapt my daily routine
according to my health condition *) is strongly reversed by 1.17 logits. Within the “item
threshold parameters” section of table 4, item location differences of reversed thresholds are
depicted in the last column and all respective reversed thresholds are printed in bold (see
columns “threshold 1" and “threshold 2”). Significance tests (p-values) for the z[Q]-statistics
displays item fit for applying the (ordinal) partial credit model to 12 out of 13 items. For item

8 the p-value for the z[Q]-statistics was significant, indicating item misfit (p[z(Q)]=0.01).

Table Al provides results for the same analysis with item 10 excluded due to its strongly
reversed item threshold ordering. Location differences of both remaining reversed item
thresholds are somewhat smaller compared to the analysis which included item 10 (item 6: 0.09;
item 8: 0.12), as could be seen in the last column. The p-value for the z[Q]-statistics for item 8

is significant again, indicating small item misfit.
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Reliability

Cronbach’s alpha coefficient was a=.79 (p=.01, N=586) for the internal reliability. The test-
retest reliability coefficient was rtt=.68 (N=217, p<.01) for the follow-up span (2-6 months) of

the control group.
Validity

Scores of PAM® 13 for Adolescents were correlated with the subscales internal and external
LOC of IE-4 in order to evaluate its convergent and divergent validity. The IE-4 evaluate some
variables theoretically related to the PAM® 13 for Adolescents. We found an expected
significant correlation of r=.37 (p=.01) between the internal LOC of IE-4 and the score of
PAM® 13 for Adolescents. As expected, the external LOC of IE-4 and the score of PAM® 13

for Adolescents correlated significantly negative (r =-.33, p=.01).

For the first test of known-group validity it was assumed that the PAM® 13 for Adolescents
differs between different chronic conditions. As expected, we found differences between
adolescents with type 1 diabetes (Mdn=74.2) and adolescents with IBD (Mdn=63.2; U =7328.5,
z =-6.6, p<.001, r=-.37). For the second test of known-group validity it could be shown that
the PAM® 13 for Adolescents score differs significantly between participants with a higher
education level (Mdn=70.8) and participants with a lower education level (Mdn=68.5; U

=41910.5, z =2.5, p=.01, r=.11) H(1)=6.3, p=.01) as initially expected.
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Discussion and Conclusion
Discussion

In this study, the first instrument to evaluate patient activation in adolescents with chronic
conditions was successfully adapted and validated. Until now, the PAM® was mainly validated
in and used for adult samples although patient activation is an important construct especially in
the field of chronic conditions and transition. Leeuw et al. (2004) recommended that children
and adolescents need special instruments to measure their health care in comparison with adults.
In addition to its satisfactory psychometric properties, the PAM® 13 for Adolescents is easy to
apply and short in length. PAM® 13 for Adolescents is meant to be used as a patient measure

for health care providers applicable during the phase of transition of their adolescent patients.

According to Rasch analysis, the assumption of unidimensionality of the scale could be confirmed with
reservation due to item misfit of item 8 (“I understand the cause of my health condition(s)”). This holds
true even if item 10 with strongly reversed threshold ordering is excluded from the item pool of the
analysis. Nevertheless, the majority of thresholds are ordered in accordance with the model
assumptions and item thresholds cover a broad range of the latent trait. As in previous studies, the
results indicate that, in principle, the items of the PAM-13-DJ could establish a Rasch scale. To manage
misperformance of items according to their operational characteristics, we propose to collapse reversed
thresholds that exceed an upper tolerance level of about 0.15 logits. Thus, threshold 1 and threshold 2
of item 10 should be merged. Moreover, misfit of item 8 (“I understand the cause of my health
condition(s)”) is small but in line with other psychometric impairments.. The Rasch analysis showed
that item 8 violated the assumption of unidimensionality for the extended Rasch model.
Furthermore item 8 showed a lower mean (M=2.7, SD=1.2) and higher floor effect (22.9%)

than the other items implicating that the wording of item 8 (‘I understand the cause of my health
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condition(s)’) is not appropriate. A possible explanation of the psychometrics of item 8 could

be the overestimation of adolescents regarding their health knowledge and behavior.

The Cronbach’s alpha coefficient was a=.79 for the internal reliability, which is in line with
other studies using the PAM® reporting a Cronbach’s alpha coefficient ranging from 0.80 to

0.89 (Rademakers et al., 2016).

The test-retest reliability of the PAM® 13 for Adolescents was quite high with rtt=.68 despite a
fairly long 2 to 6 month follow-up span. Test-retest reliability was also reported by Rademakers
et al. (2012) who found a moderate test-retest reliability coefficient of rtt=.47 for a 2 to 3 month

period.

Convergent and divergent validity could be demonstrated with correlations between the PAM®
13 for Adolescents and the 1E-4 indicating that the scale of PAM® 13 for Adolescents is related
to the concept of locus of control. Adolescents with a high score of PAM® 13 for Adolescents
have rather higher scores in the internal LOC subscale while adolescents with a low score of
PAM®13 for Adolescents have rather higher scores in the external LOC subscale. Other authors
had already found some of these relations: Skolasky et al. (2009, 2008) showed a positive
correlation with PAM® results and internal LOC for patients undergoing lumbar spine surgery
(r=.66, p<0.001) whereas patients with low activation were more likely to indicate an external
LOC (2009, 2008). Ek and Heinstrom (2011) found correlations between an external LOC and
a low motivation to look after own states of health. Goldberg et al. (2013) showed that patients
with serious mental illnesses who took part in a chronic condition self-management program

showed significant post intervention improvements across patient activation and health-related
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LOC (Goldberg et al., 2013).

Known-group validity tests showed that the PAM® 13 for Adolescents could distinguish
between different subgroups of our sample (different chronic conditions and different education
levels) successfully. It is important to mention that our sample of adolescents showed higher
patient activation with an average score of 68.7 (SD=14.4) in comparison to adult samples in

other studies (Brenk-Franz et al., 2013; Hibbard et al., 2005).

A high PAM® score indicates that a patient acts actively and implements necessary health care
behaviors. Taking control of one's own care also plays an important role in the context of
transition. During this process, adolescents were required to navigate more and more
independently through the health system, which is facilitated through a high self-perceived
control and self-management of diseases. In general, adolescents with chronic conditions are
strongly integrated in their medical treatment. They have more knowledge about the health
system, more experience to cope with their health conditions and more confidence in self-
management than healthy adolescents (De Leeuw et al., 2004). It could be assumed that
adolescents with a chronic condition generally have a higher patient activation level than adults,
because usually the onset of their disease is so early that they could hardly remember a life
without their illness contrary to older people for whom a diagnosis can be a shocking event
resulting in a more passive submissive behavior. Another reason could be that adolescents tend
to overestimate themselves regarding their health knowledge and behavior that would be in line

with the misfit of item 8 which was found in the rasch analysis.

Testing adolescents with a broad spectrum of chronic disorders is a remarkable strength of this

study because it enabled us to check the psychometrics of the PAM® 13 for Adolescents in a
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sample of participants with quite different disease parameters. Furthermore, the PAM® 13 for
Adolescents has a high practical relevance: Our results revealed that the PAM® 13 for
Adolescents showed no significant effect in age. That means, it can be used in any age from 15
to 21 years. The PAM® 13 for Adolescents could be used in the transition process of adolescents
during appointments with the pediatrician to complement currently used screening instruments
assessing transition preparedness or it could be used in adolescent care to give health care
providers initial insights into the future provider-patient-relationship (Herrmann-Garitz,

Muehlan, Bomba, Thyen, & Schmidt, 2015; Nagra et al., 2015).

By being able to assess the activation level of an adolescent patient, health care providers can
better adjust to the needs of young patients in their individual process of transition and can
integrate this knowledge in a tailored treatment concept as well as adapt concerning
communication and motivational behavior. However, this implies that health care providers are
conscious about the important role of patient activation especially regarding their approaching

transfer to adult care.

Some study limitations should also be mentioned: The results of our study rely on self-reports
of adolescents and do not include proxy-reports of medical specialists. Furthermore,
demographic characteristics showed that the adolescents had a rather high educational
background and that the disease subgroups varied in size which could limit generalization. By
assessing the PAM® 13 for Adolescents in other samples, future research should aim to expand

the current results and control possible biases.

Such a valuable instrument like the PAM® 13 for Adolescents is not only needed for German

health care providers, it should also be translated and validated in other languages to enable e.g.
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pediatricians to react on different needs of their adolescent patients, to individualize the patient-
provider-relationship and to specialize their treatment. Furthermore, more longitudinal studies
are needed to evaluate possible interventions specifically designed for the needs of adolescents

with chronic conditions to increase their patient activation.
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Table 1. Sociodemographic data of total sample for validation of PAM 13-DJ.

Total Sample
Control Group Intervention Total
(n=257) Group (n=586)
(n=329)
Age (n=252) (n=322) (n=574)
M 17.6 17.4 17.5
SD 14 1.3 14
Range 15-21 15-21 15-21
Sex (n=257)  Count (%) (n=329)  Count (%) (n=586)  Count (%)
Male
131 (51.0) 154 (46.8) 285 (48.6)
Female 126 (49.0) 175 (53.2) 301 (51.4)
Education (n=256) (n=324) (n=580)
212 years 141 (55.1) 199 (61.4) 340 (58.6)
<12 years 104 (406) 117 (36.1) 221 (38.1)
others 11 (4.3) 8 2.5) 19 (3.3)
Workshop (n=245) (n=320) (n=565)
experience
None 134 (54.7) 160 (50.0) 294 (52.0)
One 44 (18.0) 74 (23.1) 118 (20.9)
More than one 67 (27.3) 86 (26.9) 153 (27.1)
Chronic disease (n=327) (n=254) (n=581)
Type 1 Diabetes 96 (37.8) 114 (34.9) 210 (36.1)
ADHS 28 (11.0) 32 (9.8) 60 (10.3)
Inflammatory 55 (21.7) 83 (25.4) 138 (23.8)
Bowel Disease
(IBD)
Cystic Fibrosis 16 (6.3) 15 (4.6) 31 (5.3)
(CF)
Juvenile 11 (4.3) 14 4.3) 25 4.3)
Idiopathic

Acrthritis (JIA)



Esophageal
Atresia

Asthma
Epilepsy

Chronic Kidney
Disease (CKD)

Liver
Transplantation

Ehlers-Danlos
syndrome (EDS)

Phenylketonuria
(PKU)

other different
chronic
conditions

17

(6.7)

(2.8)
(3.1)

(3.5)

(1.2)

(0.8)

(0.8)

(0.0)

16

14

11

2.1)

(4.9)
(4.3)

(3.4)

(2.4)

(1.5)

(1.2)

(1.2)

24

23

22

20

11

(4.1)

(4.0)
(3.8)

(3.4)

(1.9)

(1.2)

(1.0)

(0.7)
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Table 4. Item fit statistics and threshold parameters according to Rasch analysis (partial credit model)

of the PAM 13-DJ (Ntow=543)

Item no item fit statistics item threshold parameters
Q* z (Q)* p* item location  threshold 1 threshold 2 threshold 3
01. 0.14 -0.49 0.69 -0.74 -1.44 -1.18 0.39
02. 0.17 -0.21 0.58 -0.53 -1.77 -1.15 1.33
03. 0.17 0.05 0.48 -0.06 -1.16 -0.50 1.49
04. 0.16 -0.06 0.52 -0.43 -0.81 -0.81 0.34
05. 0.14 -0.74 0.77 -0.35 -1.76 -0.86 1.55
06. 0.16 -0.14 0.55 -0.20 -0.74 -0.86 1.00
07. 0.16 0.14 0.45 -0.11 -0.54 -0.42 0.63
08. 0.19 2.23 0.01 1.24 1.14 1.00 1.58
09. 0.15 -0.01 0.50 0.54 -0.49 0.19 1.91
10. 0.18 0.41 0.34 -0.01 0.05 -1.12 1.04
11. 0.11 -0.98 0.84 0.13 -0.85 -0.26 1.50
12. 0.12 -1.07 0.86 -0.04 -1.50 -0.50 1.87
13. 0.19 0.72 0.23 0.57 -0.81 0.23 2.28
Notes: In bold print: reversed threshold ordering>0.10; Q: Q-index; z (Q): z-value of Q-index; p: p-

value. * Item fit statistic assessed by the Q-index according to the (Ordinal) Partial Credit

Model.

Table Al. Item fit statistics and threshold parameters according to Rasch analysis (partial credit

model) of the PAM 13-DJ (nw1=543) with item 10 excluded

Item no item fit statistics item threshold parameters
Q* z (Q)* p* item location  threshold 1 threshold 2 threshold 3
01. 0.14 -0.48 0.69 -0.76 -1.49 -1.18 0.41
02. 0.17 -0.19 0.58 -0.54 -181 -1.15 1.35
03. 0.17 0.05 0.48 -0.06 -1.18 -0.49 151
04. 0.16 -0.06 0.52 -0.44 -0.85 -0.81 0.36
05. 0.13 -0.73 0.77 -0.36 -1.79 -0.86 1.57
06. 0.16 -0.14 0.52 -0.20 -0.77 -0.86 1.01
07. 0.16 0.15 0.42 -0.12 -0.57 -0.42 0.64
08. 0.18 2.10 0.02 1.26 1.14 1.02 1.61
09. 0.14 -0.09 0.54 0.54 -0.50 0.20 1.93
11. 0.11 -0.94 0.83 0.13 -0.87 -0.25 1.52
12. 0.12 -0.97 0.83 -0.04 -1.52 -0.49 1.89
13. 0.20 1.05 0.15 0.57 -0.82 0.25 2.30
Notes: In bold print: reversed threshold ordering>0.10; Q: Q-index; z (Q): z-value of Q-index; p: p-

value. * Item fit statistic assessed by the Q-index according to the (Ordinal) Partial Credit

Model.
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Abstract

Objectives:

The current study will liberate the construct of empowerment in the context of a
transition education program. Patient education programs are supposed to empower
adolescents with chronic conditions to take responsibility for their own health care to
manage their transition from pediatric to adult medicine. Our study aimed to identify
core components of patient empowerment and examined whether its components are

responsive to a patient education program.

Methods:

Data was collected in two longitudinal studies including N=723 adolescents with
chronic conditions. We used Latent Difference Score models (LDSm) of 1) self-efficacy
(GSE), 2) transition competence (TCS) and 3) patient activation (PAM) to quantify the
latent variable of patient empowerment (PE). Additionally, the LDSm was extended to
analyze effects of group affiliation (intervention vs. control) and participants’ age on

empowerment.

Results:
PE was identifiable by the three components. The intervention group developed
significantly higher scores of PE as compared to the control group. Age (13-21 years)

did not moderate the relation between group affiliation and PE.

Conclusions:
We quantified PE successfully using a psychometric modeling of change.
Patient empowerment is measureable and utilizable in the specific context of transition

of adolescents with chronic conditions.
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Introduction

Transition, is defined as the purposeful, planned movement from pediatric to
adult medicine which includes the process of taking responsibility for the management
of one’s own chronic condition. Adolescents with chronic conditions are more likely to
show maladjustments and achieve fewer milestones of personal development as
compared to healthy peers [1-3]. Patient education programs have proven to support
adolescents with chronic conditions who are concerned with managing their transition
[3,4]. Thereby, it is still unclear at which age an adolescent should be included in an
education program to positively influence individuals’ development and enable a
successful transition. Furthermore, chronological age is an often investigated criterion
regarding transition but findings are heterogeneous [5,6]. In a systematic review of
reviews regarding transition, the optimal age range of transfer in 14 of 15 reviews were
18-19 years. Furthermore, a delay of transfer and as a consequence a transfer on older
age were discussed heterogeneously in the literature. In the considered quantitative
reviews, a broad support was found of a delayed age of transfer but in the considered
gualitative evidence only one study showed supportive evidence of this [6]. On the one
hand, the preferred timing is related to chronological age [7,8], on the other hand,
studies have shown that the timing of transition should be based on level of maturity
and responsibilities and should not rely on chronological age [9,10]. Nevertheless,
adolescents with chronic conditions should receive an age appropriate health care
tailored to their individual needs [11]. The evidence of age regarding transition is
heterogeneous and broadly because of this status age has to be still considered in
transition research. To date, there is a widespread belief that patients should be
empowered, i.e., encouraged to achieve an active role in affairs of their own health and

health care [12,13].
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In the last decades, patient empowerment has become an important construct
in health care. According to Fumagalli et al. [12] empowerment encompasses the
acquisition of motivation and abilities which enable a patient to actively participate in
health related decision-making. The patient should take-over a more active role in
concerns of his own health care [12,13]. Consequently, empowerment creates the
opportunity for a higher level of self-determination in patients’ relationships with
professionals. Zimmerman [14] defines empowerment as a multidimensional construct
consisting of three components: an intrapersonal (feeling & awareness), interactional
(knowledge & skills) and behavioral component (action). According to Zimmerman [14]
empowerment is reached if: ,a person who believes that he or she has the capability
to influence a given context (intrapersonal component), understands how the system
works in that context (interactional component), and engages in behaviors to exert
control in the context (behavioral component)” (p. 590). However, there is still a lack of
consensus in the conceptualization of the patient empowerment term and its
operationalization strongly depends on the context of a study [3,12,13,15].

To represent the three components of Zimmerman [14] regarding the
empowerment of a patient in the field of health care and transition, we chose the three
constructs 1) self-efficacy, 2) transition competence, and 3) patient activation. Self-
efficacy can be used to operationalize the intrapersonal component, since it is defined
as the belief that one can perform a novel or difficult tasks, or cope with adversity [16].
Transition competence captures self-perceived knowledge, skills, abilities of self-
management, and competences regarding the preparation and the progress of
transition and can be regarded as the interactional component. Patient activation
describes patients’ engagement in their own health care and should display the
behavioral component. In most of the studies about empowerment, components were

investigated separately from each other to show differences regarding the level of
5
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empowerment in subjects [17]. This is in contrast to theoretical papers defining
empowerment as a multidimensional construct with multiple components which are
linked to each other [12,14]. This definition requires an investigation of patient
empowerment with a more comprehensive approach like structural equation modeling
to satisfy the multidimensional concept.

Aim of the study was to show the enhancement of patient empowerment through
a patient education program by using a comprehensive approach and investigate an
operationalization based on Zimmerman’s model of empowerment in context of patient
education programs [14]. The patient education program was intended to strengthen
the preparedness of adolescents with chronic conditions in the phase of transition to
be responsible for and self-manage their own condition in comparison with a control
group without intervention. We also investigated patients’ age as possible moderating
factor on the effectiveness of the patient education program. To identify all of the
proposed components, we applied a measurement model grounded on an established
conceptual theory of patient empowerment as well as on empirically validated
measures using structural equation modeling (SEM) of change, specifically Latent

Difference Score modeling (LDSm; e.qg., [18]).

Materials and Methods

Sample

Two cooperating longitudinal multicenter studies were conducted to evaluate
the effectiveness of the newly established patient education program with a controlled
trial [4,19-21]. The first study was conducted in 11 pediatric outpatient clinics and one
rehabilitation center in Germany [22]. The second study recruited the participants from

29 pediatric outpatient clinics, two hospitals and two self-help groups, also in Germany.

6
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In the final used data, we included only the outpatient clinics to ensure the
comparability of the data. Every included clinic provided a special consultation-hour for
adolescents with chronic conditions in an ambulant setting. In result, the data have
been collected in 40 health centers in Germany from September 2012 to December
2014. Adolescents were recruited by their pediatricians using personal, letter and
phone contact. The data were measured at baseline (TO) and at a follow-up (T1)
carried out 1-6 months later. Each participant and their parents or legal guardians gave
informed consent. Eligible participants were adolescents aged from 13 to 25 years who
were diagnosed with a chronic condition according to the ICD-10, for example type 1
diabetes, chronic inflammatory bowel disease or cystic fibrosis and who are still being
treated in pediatric medicine prior to their transfer to adult medicine. Patients were
assigned groups based on their availability at predefined workshop dates. In result, the
group affiliation was defined as intervention group or control group. The control group
did not receive the patient education program but filled out the questionnaires at the
equivalent measure points like the intervention group, baseline (T0) and a follow-up
(T1). In order to achieve an adequate participants-to-parameter ratio [23], we merged
the two studies into one data file to be analyzed in the present article. In total, N = 723
adolescents fully completed both questionnaires and were thus included in the
analysis. Their average age was Mage = 16.98 (SDage = 1.64). Further demographic
details are provided in table 1. Half of the participants were female (50.9%). Most of
them lived with their parents (n = 676, 93.8%), while 1.8% indicated to live alone. The
remaining 4.4% lived in another setting (e.g., living community or residential home).
56.3% of the sample participated in the patient education program and will be referred
to as the intervention group. After completing the questionnaires, participants either

received a EUR 20 voucher or could take part in a prize draw to win an online voucher.
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Table 1. Sociodemographic data of control group, intervention group, and

total sample of latent difference score model of empowerment.

Total Sample

Control Intervention Total
Group Group (n=407) (n=723)
(n=316)
Age
M 17.09 16.90 16.98
SD 1.70 1.51 1.60
Range 13-14 14-24 13-24
Count (%) Count (%) Count (%)
Sex (n=316) (n=407) (n=723)
Male 162 (51.3) 193 (47.4) 355 (49.1)
Female 154 (48.7) 214 (52.6) 368 (50.9)
Education (n=314) (n=400) (n=714)
<12 years 130 (41.4) 155 (38.8) 285 (39.9)
212 years 164 (52.2) 226 (56.5) 390 (54.6)
others 20 (6.4) 19 (4.8) 39 (5.5)

Patient education program

We aimed to show the enhancement of patient empowerment through the
participation in a patient education program strengthening the preparedness of young
people to be responsible for and self-manage their own condition. It should facilitate
the exchange of practical knowledge and information, as well as interactions among
participants, initiated through various interactive group methods. The patient education
program should influence the level of patient empowerment in the context of transition

[3,12,13,15].
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The program was designed as a training for a group of at least four adolescents
on two consecutive days. It consisted of nine modules covering the following topics:
transfer to adult medicine, orientation in the health system, future planning and
occupation/career, separation from parents, communication about illness with peers
and parents, stress management and activation of resources. Each module had a
duration of 60-90 minutes. The content of the curriculum was mainly generic, but some
modules include condition-specific aspects. The patient education program was
conducted by a psychologist and a pediatrician; a doctor for adult medicine and a
young adult were invited as experts. The patient education program was executed in
a workshop setting to support the exchange of knowledge and information between
the participants. This setting was used to initiate various interactive group situations
following the guiding principles of Zimmerman’s empowerment definition [14,19]. The
patient education program should support the adolescents with chronic conditions to
acquire more knowledge about their transition, to develop skills to manage this
process, and to promote their understanding and motivation regarding managing their
chronic condition on their own. The participants had the opportunity to address their
concerns, fears or problems regarding their condition in everyday life, like fears of the
future or everyday stress of managing their chronic condition [19]. A more detailed

description of the program’s content and development is provided in [19-21].

Study measures

We carefully selected three components according to Zimmerman’s definition of
empowerment [14] and considered the specific context of health care: self-efficacy
representing the intrapersonal component, transition competence representing the
interactional component and patient activation representing the behavioral component

[12,14].
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Fig 1. Theoretical Model. Identification and Testing of Patient
Empowerment.

PE=Patient Empowerment, GSE = General Self-Efficacy, TCS= Transition
Competence Scale, PAM = Patient Activation Measurement — German Youth Version, Group
= Group Affiliation, Age = age of the participants, model based on Zimmerman (1995).

[Insert: Fig 1]

General Self-Efficacy Scale (GSE): The general self-efficacy scale measures

perceived self-efficacy by means of 10 items (e.g., “I am confident that | could deal
efficiently with unexpected events.”) scoring from 1 (not at all true) to 4 (exactly true).
A global score represents the self-perceived competence of a person to deal with daily
hassles and stressful life time events. Thus, a higher score represents a higher general
self-efficacy. Reported Cronbach’s alpha in German samples ranged from .80 to .90
[16].

Transition Competence Scale (TCS): The health-related transition competence

scale measures self-perceived knowledge, skills, abilities of self-management, and
competences regarding the preparation and the progress of transition by means of 10
items (e.g., “I know the difference between the adult health care and the child health
care”). The patient activation is quantified by a sum score ranging from 10 to 40 and
can be transformed to a scale with a range between 0 and 100. The response
categories of the 4-point Likert scale range from 1 (strongly disagree) to 4 (strongly
agree). A higher score represents a higher self-perceived competence. The instrument
contains three subscales: (1) work-related preparedness, (2) condition-related
knowledge and (3) health-related competence. The three subscales can be combined
to a global score which has a reported Cronbach’s alpha of .81 and a discrimination

index ranging from .42-.62 [24]. The global score correlates positively with the three
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subscales: (1) r=.79, (2) r=.79 and (3) r = .81 which was reported by Hermann-Garitz
et al. [24].

Patient Activation Measure (PAM): The patient activation has been

operationalized through the Patient Activation Measurement adapted for adolescents
with chronic conditions [25]). This instrument consists of 13 items with response
categories located on a 4-point Likert scales from 1 (strongly disagree) to 4 (agree
strongly). The PAM® 13 for adolescents is an adapted version of the Patient Activation
Measure (PAM-13°) [17] which measures the patients’ engagement in their own health
care (e.g., “I have been able to adapt my daily routine according to my health
condition”; “Taking an active role in my own health care is the most important factor in
determining my health and ability to function”). The patient activation is quantified by a
sum score ranging from 13 to 52, whereas higher scores represent higher levels of
patient activation. The reported internal consistency of the prior study is satisfactory
with a Cronbach’s alpha coefficient of a=.79. The retest reliability was reasonably high,
with rt=.68 [25].

Data preprocessing and handling of missing values

The two cooperated studies were tested regarding their compatibility and the
feasibility of merging the two data sets. The two studies were investigated regarding
differences in the distribution of sex, age, education and the mean scores of PAM and
TCS. In the pre-analysis no difference could be detected. So, we parceled the items of
GSE, TCS, and PAM to reduce to avoid psychometric problems associated with
modeling Likert scales with structural equations [26]For the measurement of each
scale three parcels have been composed by randomly assigning an equal number of
items to the three parcels. . This method of parceling is usually proposed in the

literature, given unidimensionality of the scale [26]. There were missing data on the
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second time point of measurement in 55.3% of the total sample. However, to avoid
information loss and achieve a high test power, cases with missing data were not
dropped from the analyses. The estimation of the LDS measurement model of the
empowerment components GSE only consists of N = 323. The reason is that one of
the multicenter samples has not been asked to fill out the GSE, in order to limit the
testing demand participants were exposed to. We handled missing values within the
model of analyses by using the full information maximum likelihood (FIML) estimation
procedure provided by the software Mplus [27]. FIML has the advantage that it will not
exclude incomplete data patterns, but use all available information for estimating the

parameter of a postulated SEM.

Data Analysis

Latent difference score models (LDSm; [18]) were used to estimate the latent
measurement error free change (difference scores) observed at the level of manifest
variables (using GSE, TCS, PAM parcels) at two time points: TO (before the
intervention) and T1 (after the intervention). There were three steps of analyses: First
step, the latent difference score models of GSE, TCS, and PAM were separately
estimated and these measurement models were consequently used to identify patient
empowerment defined as a higher order factor determined by the estimated latent
change factors for the three components: This is necessary, because empowerment
should only assumed if there is a significant change of all three domains. Second step,
to test the intervention success, the latent variable patient empowerment has been
regressed into a dummy variable coding the group affiliation of participants (O — control
group, 1 — intervention group), because the intervention group has been expected to
develop a higher level of empowerment after 1 - 6 months as compared with the control

group. Third step, we investigated whether age moderated the association between
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group affiliation and patient empowerment. This step is necessary, in order to examine
if age represents a necessary factor to be considered at conducting the patient
education program.

The overall fit expressed by the x?-Test and the following three alternative fit
criteria were considered to evaluate the models: The Root Mean Square Error of
Approximation (RMSEA), which should be lower than .08, the Comparative Fit Index
(CFI), which should exceed the value of .95 and the Standardized Root Mean Residual
(SRMR), expected to be lower than .08 [28]. All reported analyses were conducted with
Mplus 7.31 [27]. Because of the sizeable sample of N = 723 and the number of the
tested models we only considered p-values < .01 to be substantial.

Latent difference score modeling (LDSm) has been proposed by McArdle [18]
to measure the absolute change at the level of a latent variable. Since then, LDSm has
been mainly applied in case of two measurement time-points. Thus, latent difference
scores represent interindividual differences in absolute intraindividual changes,
adjusted for measurement errors. In order to estimate the change, the measured latent
variable at the second time-point is deconstructed into two parts: Into the estimated
value of the latent variable at the first measurement time-point and the change between
the two measurement occasions. Thus, because patient empowerment has been
defined as a change score in the literature [12,14], we estimated the change at the
level of GSE, TCS, and PAM scores and modeled patient empowerment as a higher
order factor indicated by these change scores (see Fig 1 representing the model
structure). Such a latent variable modeling approach is completely novel in the
literature on patient empowerment, while strongly required by usual theorizing (see

above).
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Results

Measurement models of change for General Self Efficacy,
Transition Competence and Patient Activation

In a first step (see also explanations above) we estimated three separate
measurement models of change for General Self Efficacy (GSE), Transition
Competence Scale (TCS) and Patient Activation Measure (PAM). The fit statistics for
the three LDS models of GSE, TCS, and PAM suggested good to acceptable
descriptions of the observed data. The TCS model (x*(df = 9) = 20.24, p < 0.05, CFl =
0.99, RMSEA = 0.04, SRMR = 0.03) and the PAM model (x3(df = 9) = 4.90, p > 0.05,
CFl =1.00, RMSEA = 0.00, SRMR = 0.01) had an excellent global fit. The GSE model
had an acceptable global fit (x*(df = 9) = 29.62, p < 0.01, CFI = 0.98, RMSEA = 0.08,
SRMR = 0.15). These three measurement models revealed factor loadings, which
were all statistically significant and homogeneous in their magnitude (provided in Fig
2). We thus considered them in the next step of analyses, aiming to estimate the
hierarchical model of patient empowerment. Importantly, in all three models the latent
difference score which should be used to identify patient empowerment revealed
significant interindividual variance (Mgse_pitt= 0.07, p < 0.01, 0°cse_pif = 0.14, p < 0.01;
Mrcs_pit = 0.43, p < 0.01, 0%rcs pir = 0.20, p < 0.01; Mpam pit= 0.11, p < 0.01, 0%pam_pit
=0.08, p < 0.01).

Fig 2. LDSm of Self-Efficacy, Transition Competence and Patient
Activation.

Unstandardized factor loadings (Standardized factor loadings). All results p<.001.
LDSm = Latent Difference Score model, Latent GSE = General Self-Efficacy, TCS= Transition

Competence Scale, PAM = Patient Activation Measurement — German Youth Version. Diff
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GSE = latent Difference of General Self-Efficacy, Diff TCS = latent Difference of Transition
Competence Scale, Diff PAM = latent Difference of Patient Activation Measure.

[Insert: Fig 2]

Hierarchical structural model of patient empowerment

In a second step (see also explanations above) a second order latent variable
was estimated by the shared variance of the latent difference scores estimated for
GSE, TCS, and PAM. The second-order latent variable labeled patient empowerment
(PE) (x*(df = 134) = 387.90, p < 0.01, CFI = 0.95, RMSEA = 0.051, SRMR = 0.12)
could be successfully identified through the latent difference score of GSE, with a
loading on the second order factor PE of 0.52, (p < 0.01), TCS, with a loading of 0.40
(p < 0.01) and PAM with a loading of 0.75, (p < 0.01). Also the variance of PE was
significantly different from zero (o2%pe = 0.03, p < 0.01, with M pg fixed to 0O for scaling
purpose). Thus, the hierarchical model to identify PE is feasible to test intervention

success by adding a dummy variable predicting PE (see Fig 3).

Influence of the patient educational program

In a third step (see also explanations above) the hierarchical model of PE has
been extended through the dummy variable coding group affiliation. The extended
model had an acceptable fit (x*(df = 157) = 539.07, p < 0.01, CFl = 0.92, RMSEA =
0.06, SRMR = 0.13). The regression weight of group affiliation (intervention/control)
on PE was substantial with a non-standardized regression weight of 0.16 (p < 0.01;
see Fig 4) corresponding to a standardized regression weight of 0.50. Thus, it can be
concluded that the intervention has a significant influence on the development of

patient empowerment.
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Influence of age

The age of the participants was centered to the mean and included as manifest
variable in the hierarchical model to investigate the association of age and the
acquisition of patient empowerment through the patient education program. Age was
introduced as a moderator of the association of group affiliation and patient
empowerment. The age moderated LDSm has shown an acceptable fit (x*(df = 192) =
587.46, p < .001, CFI = 0.92, RMSEA = 0.05, SRMR = 0.12). The standardized
moderation effect of age on the relationship between intervention and PE was not
significant (-.04, p = 0.66; see Fig 4 for details).

Fig 3. Hierarchical Model. Identification of Patient Empowerment through
Self-Efficacy, Transition Competence and Patient Activation.

Unstandardized factor loadings (Standardized factor loadings). All results p<.001.
PE=Patient Empowerment, GSE = General Self-Efficacy, TCS= Transition Competence Scale,
PAM = Patient Activation Measurement — German Youth Version. Diff GSE = latent Difference
of General Self-Efficacy, Diff TCS = latent Difference of Transition Competence Scale, Diff

PAM = latent Difference of Patient Activation Measure.

Fig 4. Extended hierarchical Model. Patient Empowerment identify through
Self-Efficacy, Transition Competence and Patient Activation influenced by group
affiliation and age.

Unstandardized factor loadings (Standardized factor loadings). All results p<.001. *
p>.05. PE=Patient Empowerment, GSE = General Self-Efficacy, TCS= Transition Competence
Scale, PAM = Patient Activation Measurement — German Youth Version. Diff GSE = latent
Difference of General Self-Efficacy, Diff TCS = latent Difference of Transition Competence
Scale, Diff PAM = latent Difference of Patient Activation Measure. Group = Group Affiliation.
Age = z-standardized age of the participants.

[Insert: Fig 3 + 4]
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Discussion

This study has demonstrated the feasibility of measuring the construct of patient
empowerment through a patient education program by using a comprehensive
approach displaying the three components of Zimmerman [14] in the specific context
of health care. Additionally, the influence of group affiliation (control group vs.
intervention group) and age could be delineated.

The predicted model of patient empowerment (PE) which was induced through
a patient education transition program was identified and analyzed. According to the
definition of empowerment, three components were used to identify PE as a
multidimensional construct: 1) self-efficacy (GSE), 2) transition competence (TCS) and
3) patient activation (PAM). The three components deducted of Zimmerman [14] in the
context of transition demonstrated that the predicted model of PE was identifiable. The
latent difference scores of TCS, GSE and PAM loaded significantly positive on the
latent variable PE. The higher the latent difference of TCS, GSE and PAM the higher
was the PE. Consequently, the three components could be used as indicators for PE.
These findings are in line with Aujoulat et al. [15] emphasizing that self-efficacy, self-
management and patient activation are frequently anticipated outcomes in association
with empowerment.

Furthermore, the operationalization was adapted to reflect the specific context
of transition. Two of the three of our selected measurements are specific for patient
empowerment covering the field of health care (PAM) and transition (TCS) [12].
Rappaport and Seidman [29] stressing that in the operationalization of empowerment
it is crucial to consider the setting and the context. Furthermore, the interpretation of

empowerment depends on the context of the measurement [14,29,30].
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The advantage of using SEM in this study to identify PE is threefold. It allows
(a) a full-information analysis and interpretation, (b) enables the possibility of
considering the changes over the time and (c) access better methods for the treatment
of missing data [31,32]. In particular identifying and observing changes in PE over time
is useful, because the definition of empowerment as a process is fully addressed
[12,14]. One to six months after the intervention the developed PE is significantly
higher than the baseline measurement of the considered components. We conclude
that the positive effect of the intervention was stable and the participated adolescents
have developed empowerment. The adolescents developed adequate knowledge,
skills, understanding and motivation regarding their chronic conditions and a transition.

Additionally, we extended the model of PE in order to analyze the effect of the
intervention and if age had an influence on the association between group affiliation
(intervention vs. control group) and the development of PE. A higher level in PE of
adolescents with chronic conditions which is associated with acquiring an active role
in affairs of their own health care and better ability of managing their own transition
was the aim of the conducted intervention [4,12,14,33]. The patient education program
was designed to be applicable for different chronic conditions; therefore, it follows a
generic approach in order to educate a broad span of chronic conditions with the same
program. It was predicted that the affiliation to the intervention group leads to a higher
level of empowerment compared to the control group. The group affiliation loaded
positively on the latent variable PE, meaning the intervention group developed a higher
level of patient empowerment than the control group. In the patient education program,
the intervention group had the possibility to gain knowledge and improve the ability to
be better in managing their own transition. Consistently with Aujoulat et al. [15] the
patient education program designed to support adolescents with chronic conditions to

empower them in different aspects of their live, for example, having a greater sense of
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self-efficacy, participating more actively in their decision-making processes and having
the knowledge of specific aspects of their own health care. A higher patient
empowerment is associated with better health related outcomes [34].

An effect of age on the development of empowerment was assumed, but has
shown no significant influence on the association of group affiliation and patient
empowerment. The results did not indicate a special advantage or disadvantage of the
intervention in young or older age. In this model, no effect of age could be shown,
therefore it could be concluded that the intervention can be offered to a broad span of

adolescents with chronic conditions of different ages.

Limitations

The missing values of the LSDm of GSE affected negatively the SRMR value.
In future, all interesting components should be assessed in all measure points in order
to improve the fit of the model. Two influence factors were considered in this study
(group affiliation and age). Future analyses should consider other predictors such as
duration or chronic condition, socio-economic status or sex. Especially, potential
confounder regarding the inconsistent follow-up range of 1 to 6 months have to be
assessed and included into the analyses in future studies. Wisk et al. [35] found in a
retrospective cohort study that girls have an earlier transfer to adult-focused primary
care than boys. Regarding the specification of empowerment models, recent studies
brought up different approaches: Peterson [36] suggested a formative measurement
perspective by conceptualizing empowerment as a higher-order multidimensional
construct formed by its dimensions while in the study of Miguel et al [37], it could be
shown that the reflective measurement model of empowerment was superior to a
formative one. These findings suggest that more research of empowerment theory is

needed to test and compare further models and conceptualizations of empowerment.
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Conclusions

The operationalization of a conceptual model of patient empowerment was
successful. The construct is utilizable in the specific context of transition, the identified
components are responsive to influence of a patient education program and could be
used for a broad age span in a clinical or ambulant context. Adolescents with chronic
conditions has benefited of a higher empowerment in the ability of managing their own

health care.
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