Untersuchung eines Publikationsbias in Meta-
Analysen zur Wirksamkeit psychotherapeutischer
Interventionen bei Essstorungen, Depression und

Schizophrenie

Inaugural-Dissertation

zur Erlangung des Doktorgrades
der Mathematisch-Naturwissenschaftlichen Fakultit
der Heinrich-Heine-Universitit Diisseldorf

vorgelegt von

Helen Niemeyer
geboren in Minden

Diisseldorf, Oktober 2011



Aus dem Institut fiir Experimentelle Psychologie
Der Heinrich-Heine-Universitét Diisseldorf

Gedruckt mit Genehmigung
Der Mathematisch-Naturwissenschaftlichen Fakultit der
Heinrich-Heine-Universitiat Disseldorf

Referent: Prof. Dr. Reinhard Pietrowsky
Koreferent: Prof. Dr. Jochen Musch

Tag der miindlichen Priifung: 18.11.2011



Danksagung

Fiir die wertvolle Unterstiitzung beim Schreiben dieser Doktorarbeit mochte ich mich ganz
herzlich bei meinem Doktorvater Professor Reinhard Pietrowsky bedanken, der viel Zeit und
Rat investiert hat, und ebenfalls bei meinem Zweitgutachter Professor Jochen Musch, der
intensiv am Verfassen der Artikel mitgearbeitet hat. Weiterhin gilt mein herzlicher Dank allen
meinen Kollegen aus der Abteilung fiir Klinische Psychologie, die mich in den vier Jahren
begleitet haben und mir immer mit Rat und Tat zur Seite standen, insbesondere Frank,
Melanie, Friederike und Anja. Natiirlich gilt mein groer Dank auch unseren studentischen

Hilfskréaften, Theresa, Annett und Doris, die mir sehr viel Arbeit abgenommen haben.

Zudem mochte ich mich sehr herzlich bei meinen Eltern bedanken, die mich immer
unterstiitzt haben, und leider aufgrund des hohen Arbeitspensums hdufig auf meine
Anwesenheit verzichten muflten. Ich mochte mich auch ganz besonders bei meinen Freunden
Iris, Anne und Sabrina bedanken, die mir beim Korrekturlesen geholfen haben und meine

Sorgen rund um die Doktorarbeit mit mir besprochen und geteilt haben.



Inhalt
ZUSAMMENTASSUING ......eeniiieiiieiieeiie ettt et e eteeeteeetteeseeseteeseeesseesseessseenseessseenseessseenseessseesaenseeans 5
AADSTTACT ..ottt ettt e b e et b e s bt b e e e a b e bt ebeenbeeen 6
EINTURIUNG . ....ooiieieeeee ettt s e et e e b e e etaeeessaeesnsaeessseeesnseeennnes 7
UNEErSUCHUNG T ..ottt ettt ettt 20
UNEETSUCHUNG 2 ...ttt ettt ettt e et e e ateebeesabeenseessseenseeenaeenseenseeenseas 22
UNLETSUCHUNGZ 3 ...ttt ettt e ettt e et e e et e e sstaeeenseeesaseeesnseeennseens 24
Allgemeine DISKUSSION ....ccuiiiiiiiiiiieiiie ettt ettt et e et e e e beeetaeeeaaeeessaeesnnaeenes 27
LIIERIATUL ...ttt ettt et e e a ettt e st e et e e s aeeenbeeseee et e e eneeenbeenneeenteas 34

BINZELATDEIEEIN. ... menennnne 42



Zusammenfassung

Das Thema der vorliegenden Arbeit ist die umfassende statistische Priifung eines
Publikationsbias in Meta-Analysen zur Wirksamkeit psychotherapeutischer Interventionen bei
den Stoérungsbildern Bulimia Nervosa, Anorexia Nervosa, Binge Eating Disorder, Depression
und Schizophrenie, sowie in Meta-Analysen zur Wirksamkeit von Préventionsprogrammen
bei Essstorungen und Depressionen. Ein Publikationsbias ist charakterisiert als
Veroffentlichung von signifikanten Studienergebnissen, im Gegensatz zu nicht-signifikanten
Ergebnissen. Infolgedessen kann der Berechnung von Effektstirken in Meta-Analysen eine
verzerrte Stichprobe von Primédrstudien zugrunde liegen, wodurch die Wirksamkeit
therapeutischer Interventionen tiberschétzt wiirde. Ein Publikationsbias stellt eine der groBten
Bedrohungen der Validitit von Meta-Analysen dar. Empirische Belege fiir die Existenz eines
Publikationsbias liegen aus anderen Forschungsbereichen vor, in Meta-Analysen der
Wirksamkeitsforschung psychotherapeutischer Interventionen ist eine umfassende Priifung
des Vorhandenseins eines Publikationsbias und seiner Auswirkungen auf die Hohe der
mittleren Effektstarken jedoch nicht durchgefiihrt worden. In der vorliegenden Arbeit wurden
zu den genannten Stérungsbereichen sdmtliche Meta-Analysen, deren statistische Daten einer
Uberpriifung zuginglich waren und in denen homogene Effektstirken berichtet wurden,
mittels Begg und Mazumdars Rangkorrelationsmethode, Eggers Regressionsanalyse und der
Trim und Fill Methode auf einen Publikationsbias untersucht. Es zeigte sich, dass ein
Publikationsbias nur in geringem Ausmaf} vorlag, und die Wirksamkeit der untersuchten
Interventionen kaum tiberschétzt wurde. Fiir nur vier der untersuchten Interventionen &nderte
sich die Wirksamkeitseinschdtzung nach der Korrektur um den Einfluss eines
Publikationsbias. Zuvor bei Schizophrenie nicht wirksame Familieninterventionen wurden
nach der Korrektur als wirksam eingeschitzt, Psychotherapie zeigte sich bei depressiven
Patienten mit und ohne komorbide Personlichkeitsstorung als gleich wirksam,
Psychopharmaka als ebenso wirksam bei Depression wie Psychotherapie, und kognitive
Verhaltenstherapie anderen Therapien bei Essstorungen iiberlegen. Mit Ausnahme einiger
Interventionen fiir Schizophrenie und Essstérungen, die bereits vor der Korrektur um den
Einfluss eines Publikationsbias nicht-signifikant ausfielen, ist die Wirksamkeit der
Therapieverfahren substantiell gegeben. Die vorliegende Arbeit trdgt zu einer Erh6hung der
Validitdt und Robustheit der empirischen Evidenzen bei. Als wichtigste Konsequenz fiir die
Anwendung der gepriiften Interventionen in der klinischen Praxis ist eine erhohte Sicherheit

und Verlésslichkeit in deren Wirksamkeit aus den vorliegenden Ergebnissen abzuleiten.



Abstract

The topic of the present study is the comprehensive statistical test of publication bias
in meta-analyses of the effectiveness of psychotherapeutic interventions for bulimia nervosa,
anorexia nervosa, binge eating disorder, depression and schizophrenia, as well as meta-
analyses of the effectiveness of prevention programs for eating disorders and depression.
Publication bias is characterized as the preferential publication of significant rather than non-
significant results. Due to this practice the calculation of effect sizes in meta-analyses may be
based on a biased sample of primary studies, which either does not include null or negative
results at all or under represents such results, leading to an overestimation of the effectiveness
of therapeutic interventions. Publication bias thus poses one of the greatest threats to the
validity of meta-analyses. While empirical evidence for the existence of publication bias is
available in other areas of research, no comprehensive examination of its existence and its
effects on the average effect size in meta-analyses of research on the effectiveness of
psychotherapeutic interventions has been conducted systematically. Therefore, all meta-
analyses of the three disorders for which sufficient statistical details were available and that
reported homogeneous effect sizes were reassessed. Begg and Mazumdar’s rank correlation
method, Egger’s regression analysis and the Trim and Fill procedure were applied. We found
only a small degree of publication bias in therapy research, and the effectiveness of the
interventions studied was rarely overestimated. The evaluation of efficacy changed for only
four interventions after being corrected for publication bias. Family interventions for
schizophrenia were assessed as being efficacious after correcting for publication bias,
psychotherapy was shown to be of equal efficacy for depressed patients with and without
comorbid personality disorder, the correction led to an equal efficacy of psychotherapy and
pharmacotherapy for depression, and cognitive behavioral therapy was superior to other
psychotherapies for eating disorders. In sum, the effectiveness of the examined interventions
can be viewed as substantial, except for a few interventions for schizophrenia and eating
disorders, which had been non-significant before the correction, as well. The present study
bolsters the validity and robustness of the empirical evidence for the effectiveness of
therapeutic interventions. The most important conclusion to be drawn from the present results
is the increase in safety and reliability of the application of the examined interventions in

clinical practice.



Einfithrung

Zur Uberpriifung der Wirksamkeit psychotherapeutischer Intervention hat das Konzept
der evidenzbasierten Psychotherapieforschung zunehmend an Relevanz gewonnen (Fydrich &
Schneider, 2007). In der evidenzbasierten = Wirksamkeitsforschung  basieren
Effektivititsnachweise fiir therapeutische Interventionen bei psychischen Stérungen zum
einen auf den empirischen Ergebnissen einzelner Studien. Zum anderen ist eine systematische
Zusammenfassung und statistische Integration der einzelnen Studienergebnisse notwendig, da
mittlerweile zu vielen Storungsbildern und Therapieverfahren sehr grofle Datenmengen
vorliegen. Zur Menge der Daten kommt hinzu, dass die Ergebnisse einzelner Studien oftmals
heterogen sind. Deshalb kann ein valider Uberblick iiber simtliche Studienergebnisse von
einzelnen Forschern ohne quantitative Integrationsmethoden nicht mehr objektiv geleistet
werden (Hopewell, Clarke & Mallett, 2005; Rustenbach, 2003). Die unter dem Sammelbegriff
der Meta-Analyse zusammengefassten = Methoden der  Studienintegration und
Effektstirkenberechnung sind deshalb notwendig, um Einzelergebnisse in einem
Forschungsbereich zu aussagekriftigen Gesamtwerten zu aggregieren (Borenstein, Hedges,
Higgins & Rothstein, 2009; Rustenbach, 2003). In Meta-Analysen werden Effektstirken zur
Bestimmung der Wirksamkeit von therapeutischen Interventionen berechnet, die folglich auf
groBeren Stichproben basieren und idealerweise den vollstaindigen Wissensstand in einem
Forschungsfeld zu einer Hypothese zusammentfassen. In der evidenzbasierten Forschung wird
somit im ersten Schritt die Wirksamkeit der Interventionen in einzelnen empirischen Studien
untersucht. Diese Studien werden in einem zweiten Schritt zur Erhohung der Teststirke und
Validitdt in Meta-Analysen integriert. Die Gilite empirischer Evidenz wird hierarchisch
geordnet, wobei auf kontrollierten, randomisierten Studien basierende Meta-Analysen die
hochste Evidenzklasse darstellen: Meta-analytische Effektstdarken, als kumulierte Evidenz,
werden als hochste und beste Ebene wissenschaftlicher Evidenz betrachtet (Fydrich &

Schneider, 2007; Slade & Priebe, 2001).

Meta-analytische Methoden sind durch eine hohe Durchfithrungsobjektivitit,
Ergebnisreliabilitit und Ergebnisvaliditidt gekennzeichnet (Rustenbach, 2003). Diese héngen
allerdings von der korrekten Anwendung der Methoden ab. Der Validitdt meta-analytischer
Ergebnisse liegt dabei insbesondere die Vollstindigkeit der eingeschlossenen Daten zugrunde.
Eine Meta-Analyse ist als Beobachtungsstudie aufzufassen, da keine zufillige Ziehung der
einzuschliefenden Primérstudien, analog zur Stichprobenbildung bei einer randomisierten

Studie, erfolgen kann (Hunter & Schmidt, 2000; Wolf, 1990). Aus diesem Grund miissen



samtliche Studienergebnisse, sowohl publizierte als auch unpublizierte, beriicksichtigt
werden, um die Représentativitdt meta-analytischer Ergebnisse zu gewihrleisten. Die grof3te
Verzerrungsquelle fiir die Validitdt wird von vielen Forschern folglich im Publikationsbias
gesehen (Rothstein, Sutton & Borenstein, 2005; Rustenbach, 2003). Der Publikationsbias ist
ein systematischer Bias, der durch die vorwiegende Veroffentlichung von Studien mit
signifikanten Ergebnissen, im Gegensatz zu Studien mit nicht-signifikanten und Null-
Ergebnissen, charakterisiert ist (Hopewell et al., 2005; Rothstein et al., 2005). Der Begriff
Publikationsbias bezeichnet somit die selektive Verfiigbarkeit von Studien basierend auf der
GroBe und Richtung ihrer Effekte. Aufgrund der Abhéngigkeit der Veroffentlichung von der
Richtung und Signifikanz der Ergebnisse ist sie ein nicht-zufélliges Ereignis. Als eine weitere
Ursache des Publikationsbias wird die vorrangige Veroffentlichung von ,,positiven®
Ergebnissen diskutiert. Positive Ergebnisse umfassen solche, die der Hypothese des Forschers
bei der Durchfithrung der Studie entsprechen oder die eher unerwartete und somit besonders
berichtenswerte Ergebnisse darstellen (Dickersin, 2005). Werden fiir eine Veroffentlichung
die statistische Signifikanz und die GroBe der Effekte sowie ihre Hypothesenkonformitét als
ausschlaggebend betrachtet, und in Folge lediglich publizierte Forschungsergebnisse anderen
Wissenschaftlern zugéngig gemacht, fiihrt dieser systematische Bias zu einer Uberschitzung
der Wirksamkeit der untersuchten Intervention. Da bei der Studienaggregation in Meta-
Analysen aufgrund der leichteren Zugdnglichkeit hauptsdchlich publizierte Studien
eingeschlossen werden, liefert eine Meta-Analyse keine umfassende und korrekte Wiedergabe
der Studienlage bzw. Wissenslage mehr. Diese Verzerrung kann in einer Uberhohung der
mittleren Effektstarke resultieren (Dickersin, 2005; Rustenbach, 2003). Die Validitiat der
Ergebnisse einer Meta-Analyse erfordert daher die Identifizierung einer unverzerrten und
vollstindigen Studienstichprobe, welche bei Vorliegen eines Publikationsbias nicht mehr
gegeben ist. Die Grundlage der Durchfithrung einer Meta-Analyse ist deshalb die
Identifizierung und statistische Zusammenfassung der relevanten Primérstudien in einer
Weise, in der ein Publikationsbias ausgeschlossen wird (Hopewell et al., 2005; Mulrow,

1994).

Empirische Belege zum Publikationsbias liegen direkt und indirekt vor (Sutton, 2005).
Unter die Kategorie der direkten Belege fallen Befragungen von Forschern zu den Griinden,
ihre Studien nicht zur Publikation einzureichen. Auch die Uberpriifung der Publikation der
Ergebnisse von Studien, die zu Beginn der Studiendurchfiihrung registriert wurden, die zeigt,
dass nicht-signifikante Ergebnisse seltener veroffentlicht werden, gehort zu den direkten

Belegen. Die Nichtveroffentlichung nicht-signifikanter Ergebnisse geht sowohl auf die Praxis



der Forscher als auch der Herausgeber zuriick (Dickersin, 2005). Forscher reichen negative
Ergebnisse seltener ein, bereits in Erwartung einer Ablehnung. Gleichsam lehnen
Herausgeber die Verdffentlichung von Null- oder Negativeffekten als uninteressant oder nicht
informativ ab. Zu der indirekten empirischen Evidenz eines Publikationsbias z&hlen die
Quantifizierung der Uberreprisentation signifikanter Ergebnisse in der verdffentlichten
Literatur, negative Korrelationen zwischen StudiengroBe und Behandlungseffekten in

verdffentlichten Studien sowie die statistische Uberpriifung in Meta-Analysen (Sutton, 2005).

Indirekte Belege fiir eine selektive Veroftentlichungspraxis liegen seit iiber 50 Jahren
vor. Sterling fiihrte bereits 1959 eine Untersuchung publizierter Studienergebnisse durch. Er
konnte zeigen, dass der Grofteil der in der Psychologie veroffentlichten Studien signifikante
Ergebnisse aufwies (Sterling, 1959). Spétere Studien in den Sozial- und
Verhaltenswissenschaften (Smith, 1980a, 1980b; White, 1982) sowie in der Medizin (Ernst &
Pittler, 1997; Moscati, Jehle, Ellis, Fiorello & Landi, 1994; Vickers, Gloyal, Harland & Rees,
1998) konnten dieses Ergebnis in ihren Forschungsfeldern replizieren. Weiterhin konnte in
mehreren Studien gezeigt werden, dass Studien, in denen die Nullhypothese zuriickgewiesen
wurde, hdufiger zur Veréffentlichung eingereicht wurden (Coursol & Wagner, 1986;
Greenwald, 1975; Shadish, Doherty & Montgomery, 1989). Direkte Belege liegen aus zwei
weiteren Studien vor (Epstein, 1990; Mahoney, 1977), in denen Manuskripte zur
Veroffentlichung bei Fachzeitschriften eingereicht wurden, die sich theoretisch und
methodisch stark dhnelten. Allerdings wurde die Hypothesenkonformitét der Ergebnisse von
den Autoren gezielt gedndert, so dass jeweils Manuskripte mit positiven sowie mit negativen
Ergebnissen bei Fachzeitschriften eingereicht wurden. Beide Studien ergaben, dass diejenigen
Manuskripte mit positiven Ergebnissen, definiert als hypothesenkonform, hdufiger zur
Veroffentlichung angenommen wurden. Dickersin, Chan, Chalmers, Sacks und Smith (1987)
fanden zudem in einer Befragung von Forschern heraus, dass der hiufigste Grund,
Studienergebnisse nicht zur Veroffentlichung einzureichen, das Vorliegen negativer und
nicht-signifikanter Ergebnisse war. In einem spiteren Review zur Uberpriifung der
Veroffentlichung der Studienergebnisse von sechs Kohortenstudien aus dem Feld der
Biowissenschaften konnte Dickersin das Ergebnis replizieren, dass der Hauptgrund fiir
Nichtveroffentlichungen in dem Vorliegen von negativen und Nullergebnissen lag (Dickersin,
1997). Scherer, Langenberg und van Elm (2005) fanden in einer neueren Untersuchung von
Studien der Biomedizin ebenfalls, dass signifikante Ergebnisse mit groferer
Wabhrscheinlichkeit veroffentlicht werden. Cooper, DeNeve und Charlton (1997) fanden
heraus, dass von 117 psychologischen Studien in den Jahren 1986 bis 1988 62% statistisch
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signifikante Ergebnisse aufwiesen. Wéhrend 74% dieser Studien mit signifikanten
Ergebnissen zur Veroffentlichung eingereicht wurden, lag der Prozentanteil bei den Studien
mit nicht-signifikanten Ergebnissen bei nur 4%. Glass, McGaw und Smith (1981) kamen nach
einer Untersuchung von neun zwischen 1976 und 1980 veroffentlichten Meta-Analysen aus
dem Bereich der Psychologie zu dem Ergebnis, dass die mittlere Effektstirke
eingeschlossener publizierter Studien mit einem Cohens d von 0.64 um 33% grofer war als
die der unpublizierten Studien mit d = 0.48. Lipsey und Wilson (1993) fiihrten eine dhnliche
Untersuchung an einer grofleren Stichprobe von Meta-Analysen aus dem Bereich der
Therapieforschung durch. Sie untersuchten 92 Meta-Analysen und fanden ebenfalls, dass die
Effektstarken publizierter Studien im Mittel um 0.14 Standardabweichungen gréfer waren als
die unpublizierter Studien. Sterne et al. (2002) konnten ebenfalls bestdtigen, dass in 122
Meta-Analysen der Cochrane Database of Systematic Reviews die mittleren Effektstirken der
publizierten Studien signifikant grofer waren als die der unpublizierten. Zusammenfassend
belegen diese Untersuchungen, dass systematische Unterschiede zwischen den Ergebnissen

verdffentlichter und unverdffentlichter Studien vorliegen.

Die Ergebnisse der dargestellten indirekten und direkten Untersuchungen weisen
zusammengenommen darauf hin, dass ein Publikationsbias in einem Grofteil der untersuchten
Meta-Analysen vorliegt. Sie unterstreichen die Notwendigkeit, unverdffentlichte Studien in
Meta-Analysen einzuschlieBen (Hopewell et al., 2005). Da unveréffentlichte Studien jedoch
schwer zuginglich sind, und somit ein hoher Zeitaufwand fiir die diesbeziigliche Recherche,
bei gleichzeitig geringen Erfolgsaussichten, notwendig ist, werden in der Mehrzahl der Meta-
Analysen hauptsdchlich veroffentlichte Studien eingeschlossen. AuBlerdem wird der Effekt
eines moglichen Publikationsbias auf die Ergebnisse in den meisten Meta-Analysen nicht
beriicksichtigt. Sensitivititsanalysen zur Uberpriifung des Vorhandseins und des Einflusses
eines Publikationsbias auf die mittlere Effektstirke sollten jedoch als methodischer Standard

in jeder Meta-Analyse durchgefiihrt werden.

Statistische Methoden zur Uberpriifung eines Publikationsbias sind erst nach der
Verbreitung der quantitativen Techniken der Meta-Analyse in den letzten Jahrzehnten
entwickelt geworden, da es einhergehend mit der Verwendung quantitativer meta-analytischer
Methoden erst moglich wurde, den Einfluss eines Publikationsbias auch empirisch
nachzuweisen und seine Auswirkungen auf die mittlere Effektstidrke quantitativ zu erfassen.

Der Fokus auf die objektiven quantitativen Ergebnisse von Meta-Analysen hat somit dazu
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gefiihrt, dass dem Problem der Publikationsverzerrung statistisch begegnet werden konnte

(Rothstein et al., 2005).

Die statistischen Verfahren zur Uberpriifung eines Publikationsbias, die auch in dieser
Untersuchung angewendeten wurden, basieren auf dem Funnel Plot, dem wohl bekanntesten
Verfahren (Light & Pillemer, 1984). Der Funnel Plot ist ein Streudiagramm, in dem die
Effektstirken der einzelnen Primérstudien einer Meta-Analyse auf der Abszisse und ein Mal}
ihrer Prézision auf der Ordinate abgetragen werden. Grof3e Studien verteilen sich dabei nahe
der mittleren Effektstirke oben im Graphen, da sie priziser sind, wiahrend die kleineren
Studien aufgrund ihrer geringeren Prizision am Boden des Graphen weiter streuen. Die
Verteilung verengt sich dadurch zur Spitze des Graphen hin. In Abwesenheit eines
Publikationsbias ist der Funnel Plot symmetrisch, da sich die Primérstudieneffekte auf jedem
Prizisionslevel symmetrisch um den mittleren Effektstidrkeschitzer verteilen. Dadurch sieht
der Funnel Plot wie ein umgekehrter Trichter aus, woher er seinen Namen bezieht.
Asymmetrie in der Verteilung der Studien ist ein Indikator fiir einen Publikationsbias.
Kleinere Studien erfiillen das Kriterium der statistischen Signifikanz leichter und werden mit
hoherer Wahrscheinlichkeit publiziert, wenn sie groBe Effektstirken aufweisen. Fehlen
unpublizierte Studien mit null- oder negativen Effekten in der Meta-Analyse, weil diese nicht
publiziert wurden, entsteht an der Stelle der Verteilung eine Liicke, an der sich diese, meist
kleineren Studien befinden sollten. Dadurch ist die Konzentration von Studien auf der rechten
Seite der mittleren Effektstirke im Graphen hoher, auf der die groBeren Effektstidrken
abgebildet sind, und eine Asymmetrie ist gegeben (Sterne, Becker & Egger, 2005). Der
Hauptnachteil dieser Methode ist die Subjektivitdt ihrer Interpretation, da eine Asymmetrie
der Verteilung nur visuell eingeschétzt werden kann und somit unreliabel ist. Erschwerend
kommt hinzu, dass die verschiedenen Prizisionsmalle, die verwendet werden konnen, zu sehr
unterschiedlichen Verteilungsformen fithren. Um dieses Problem zu losen, sind quantitative
und somit objektivere Methoden zur Uberpriifung eines Publikationsbias entwickelt worden,
die auf dem Funnel Plot basieren und im Folgenden dargestellt werden (Duval, 2005; Sterne
& Egger, 2005). Die Verwendung dieser statistischen Methoden zur Uberpriifung eines
moglichen Publikationsbias ist aufgrund der Objektivitdt und Replizierbarkeit immer der

subjektiven visuellen Beurteilung eines Funnel Plots vorzuziehen.

Begg und Mazumdars Rangkorrelationstest (1994) ist ein non-parametrisches
Verfahren zur Uberpriifung eines Small-Study-Bias. Weisen kleinere Studien (die hohere

Varianzen zeigen) groBBere Effektstarken auf, da kleine Studien mit groBen Effekten eher
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signifikant werden und deshalb mit groBerer Wahrscheinlichkeit veroffentlicht werden, so
wird sich eine positive Korrelation zwischen der Effektstirke und der Varianz zeigen. Dieser
Sachverhalt wird als Small-Study-Bias bezeichnet. Im Rangkorrelationstest werden den
standardisierten Effektstirken und den Varianzen Ridnge zugewiesen, und die Rangkorrelation
(Kendall’s Tau) wird verwendet, um einen Zusammenhang zwischen beiden Mallen zu
priifen, indem die Anzahl konkordanter sowie diskordanter Rénge auf Signifikanz getestet
wird. In Abwesenheit eines Small-Study- respektive Publikationsbias ist keine signifikante
Korrelation zwischen den Ringen zu erwarten. Aus der statistischen Uberpriifung lsst sich
die Ursache der Korrelation natiirlich nicht ableiten, aber ein Publikationsbias ist einer der
wahrscheinlichsten Griinde fiir das Vorliegen eines solchen Small-Study-Bias (Sterne &

Egger, 2005).

Ein weiteres Verfahren, Eggers lineare Regressionsanalyse (Egger, Davey Smith,
Schneider & Minder, 1997), priift die in einer Meta-Analyse eingeschlossenen Studien
ebenfalls auf einen Small-Study-Bias. Dieses parametrische Verfahren weist eine hohere
Teststdrke als der non-parametrische Rangkorrelationstest auf. Die Standardnormalverteilung,
die an ihrem Standardfehler standardisierte Effektstiarke, wird auf ihre Prizision, die Inverse
ihres Standardfehlers, zurtickgefiihrt. Die Steigung der Regressionsgeraden spiegelt die Grof3e
und Richtung des Effektes wieder, wihrend der Punkt, an dem die Gerade die Ordinate
schneidet, der so genannte Interzept, ein Mall der Asymmetrie darstellt: Verlduft die
Regressionsgerade nicht durch den Ursprung des Koordinatensystems, zeigt dies eine
Asymmetrie in der Verteilung an, wodurch der Interzept als ein MaR fiir die Stirke der

Asymmetrie genutzt werden kann (Sterne & Egger, 2005).

Fiir beide Methoden, den Rangkorrelationstest sowie die Regressionsanalyse, wird
empfohlen, zweiseitige Signifikanztests zu verwenden, da auch ein gegenteiliges
Asymmetrie-Muster auftreten kann (Sterne & Egger, 2005). Andere Autoren argumentieren
fiir eine einseitige Testung, die dem Sachverhalt angemessen ist, dass Studien mit nicht-
signifikanten und negativen Effekten seltener veroffentlicht werden als solche mit
signifikanten positiven Effekten, und ein Publikationsbias deshalb die mittlere Effektstirke
eher verkleinern als vergroBern wiirde (Cuijpers, Smit, Bohlmeijer, Hollon & Andersson,
2010). Deshalb werden in der vorliegenden Arbeit sowohl ein- als auch zweiseitige
Signifikanztests berichtet. Weiterhin sollten beide Methoden nur bei Datensdtzen angewandt
werden, die mindestens sechs Studien umfassen, da die Teststirke bei weniger Studien zu

gering ausfillt (Egger et al., 1997).
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Neben der reinen Priifung des Vorliegens einer Asymmetrie adjustiert eine dritte
Methode, Trim und Fill (Taylor & Tweedie, 2000a, 2000b), die mittlere Effektstirke bei
Vorliegen eines Publikationsbias zusétzlich um dessen Einflul und schétzt die Anzahl der
fehlenden Studien. Eine korrigierte mittlere Effektstirke, bereinigt um den Einflul des
Publikationsbias, wird berechnet. Die Methode arbeitet nicht mit der Korrelation zwischen
den Effektstairken und den Prédzisionsmallen, wie der Rangkorrelationstest und die
Regressionsanalyse, sondern priift, ob sich die einzelnen Primérstudieneffekte symmetrisch
um die mittlere Effektstirke verteilen. Der mittlere Effektstirkeschitzer wird als
Ausgangspunkt genommen, um den einzelnen Primirstudien Rénge zuzuweisen. Den
Primérstudien werden positive Rénge zugeordnet, wenn sie groflere Effektstirken als die
mittlere Effektstirke aufweisen, und negative Rénge, wenn kleinere Effektstirken vorliegen.
Gibt es weniger Studien mit kleinen Effektstirken, und weisen dadurch Studien mit groflen
Effektstdrken keine ihnen entsprechenden ,spiegelbildlichen® Gegenstudien mit kleinen
Effektstiarken auf der anderen Seite des mittleren Effektes auf, liegt eine Ungleichverteilung,
also eine Asymmetrie, vor. In einem ersten Schritt werden diese Studien mit groflen
Effektstirken aus der Verteilung entfernt. Zumeist sind dies die Studien mit den grofBten
Effektstiarken (Duval, 2005). In einem zweiten Schritt wird fiir die verbleibenden Studien eine
neue mittlere Effektstirke berechnet, und anschlieBend werden die zuvor entfernten Studien
wieder eingefiillt. Mittels eines iterativen Algorithmus werden diese Schritte solange
wiederholt, bis eine Symmetrie der Verteilung erreicht ist. Meist verbleibt der Algorithmus
nach wenigen Arbeitsschritten stabil. Sdmtliche ,,getrimmten” Studien sowie deren neu
erstellte spiegelbildliche Gegenstudien mit negativen Effektstirken werden in die Verteilung
weingefillt, und das Programm gibt die Anzahl dieser fehlenden Studien an. Eine neue
mittlere Effektstarke wird ausgegeben, die auf den beobachteten sowie den neu eingefiillten
Studien basiert. Zumeist fallt diese Bias-korrigierte Effektstdarke niedriger als die alte aus. Ein
neues 95%-Konfidenzintervall wird ebenfalls berechnet. Die Reduktion der mittleren
Effektstidrke durch Trim und Fill kann auf Signifikanz getestet werden, indem gepriift wird,
ob der urspriingliche Effektschétzer noch innerhalb des neuen Konfidenzintervalls des um den
Einfluss des Publikationsbias korrigierten Effektstarkeschitzers liegt. Zusétzlich muss
iberpriift werden, ob die Wirksamkeit der untersuchten Intervention nach der Korrektur
gegeben ist. Dazu wird die neue Effektstirke auf Signifikanz, also auf ihre zufallskritische
Differenz zu Null, getestet. Die Trim und Fill Methode sollte als Sensitivitdtsanalyse
betrachtet werden, in der die Robustheit der mittleren Effektstirke einer Meta-Analyse auf

den Einfluss eines Publikationsbias hin {iberpriift wird. Die von dem Verfahren ausgegebene
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Anzahl der fehlenden Studien sollte nicht als exakter Wert der Anzahl wirklich vorhandener

unpublizierter Studien interpretiert werden (Duval, 2005).

Eine Asymmetrie in der Verteilung der Primérstudien-Effektstarken kann auch durch
andere Ursachen als einen Publikationsbias hervorgerufen werden. Hier ist insbesondere eine
Heterogenitit der Primérstudien-Effektstarken zu nennen. Wenn nicht alle Primérstudien
denselben zugrundeliegenden wahren Effekt messen, aber dennoch zu einem mittleren
Effektstiarkeschitzer zusammengefasst werden, entsteht Heterogenitit in diesem Datensatz
(Borenstein et al., 2009). Da Heterogenitit ebenfalls zu einer Asymmetrie im Funnel Plot
fiihrt, ist die Anwendung der dargestellten, auf einer Homogenititsannahme basierenden
Methoden bei Heterogenitédt fehlerhaft (Ioannidis & Trikalinos, 2007; Sterne, Gavaghan &
Egger, 2000). Die Homogenitédtsvoraussetzung wiirde in diesem Fall verletzt, und eine
Anwendung wiirde zu falsch positiven Ergebnissen fiihren (Terrin, Schmid, Lau & Olkin,

2003).

Weiterhin kann jeder Faktor, der sowohl mit der StudiengréB8e als auch der Hohe der
Effektstidrke zusammenhidngt, zu einer Asymmetrie in der Verteilung fithren (Sterne et al.,
2005). Auch eine divergierende Qualitit der eingeschlossenen Studien kann ein Grund fiir
Asymmetrie sein. Letzten Endes kann eine Asymmetrie aber immer auch lediglich durch den
Zufall bedingt sein. Aufgrund dessen sind die vorgestellten statistischen Methoden indirekte
Werkzeuge, die keine endgiiltigen Riickschliisse auf die Ursache der Asymmetrie zulassen
(Egger et al.,, 1997). Dennoch ist ein Publikationsbias eine plausible Erkldrung fiir ein
Asymmetrie-Muster in einem homogenen Datensatz, in dem sich genau dort eine Liicke in der
Verteilung der Primérstudien zeigt, wo sich Studien mit nicht-signifikanten Ergebnissen

befindet wiirden.

Die erste umfassende statistische Uberpriifung eines Publikationsbias in einer
Stichprobe von Meta-Analysen fithrten Egger et al. (1997) mittels der Regressionsanalyse
durch. Die Asymmetrie der Verteilung der Effektstirken der eingeschlossenen Primérstudien
wurde in Meta-Analysen, die zwischen 1993 und 1996 in vier medizinischen
Fachzeitschriften verdffentlicht wurden, sowie Meta-Analysen der Cochrane Database of
Systematic Reviews statistisch gepriift. Einschlusskriterien waren ein dichotomes
Effektstirke-Mal3, sowie eine Mindestanzahl von sechs Primérstudien je Studienarm. 75
Meta-Analysen konnten eingeschlossen werden, und der Regressionstest wurde in 5 (13%)
der Cochrane Meta-Analysen auf dem 10%-Niveau signifikant, sowie in 14 (38%) der Meta-

Analysen, die den medizinischen Fachzeitschriften entnommen wurden.
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In einer Erhebung von Sterne et al. (2000), in der neben der Regressionsanalyse
(Egger et al.,, 1997) auch der Rangkorrelationstest von Begg und Mazumdar (1994)
angewendet wurde, wurden Meta-Analysen aus acht medizinischen Fachzeitschriften
untersucht, die zwischen 1993 und 1997 veréffentlicht wurden, und es galten dieselben
Einschlusskriterien wie in der Analyse von Egger et al. (1997). Von den 87 gepriiften Meta-
Analysen ergab der Regressionstest (Egger et al., 1997) bei 21 (26.9%) ein signifikantes
Ergebnis (10%- Signifikanzniveau), sowie der Rangkorrelationstest bei 10 (12.8%). Diese

Ergebnisse weisen in dieselbe Richtung wie die der Studie von Egger et al. (1997).

Sutton, Duval, Tweedie, Abrams und Jones (2000) ergénzte die statistische
Uberpriifung von Meta-Analysen um die Anwendung der Trim und Fill Methode (Taylor &
Tweedie, 2000a, 2000b). Achtundvierzig Meta-Analysen der Cochrane Database of
Systematic Reviews, in denen ausschlieBlich randomisierte kontrollierte Studien
eingeschlossen waren, und in die mindestens zehn Primérstudien eingingen, wurden getestet.
Unter der Verwendung eines Fixed Effekt-Modells (FEM) zur Studienintegration fligte Trim
und Fill bei 26 Meta-Analysen (54%) mindestens eine fehlende Studie ein. Wurde ein
Random Effekt-Modell (REM) zugrunde gelegt, waren es 23 Meta-Analysen, in denen
fehlende Studien eingefiigt wurden (48%). Jedoch war die Reduktion der mittleren
Effektstarke in fast allen Fallen nur minimal, und nur bei 3 (FEM) respektive 4 (REM) Meta-
Analysen fiel die Reduktion der mittleren Effektstirke signifikant aus. Der Regressionstest
(Egger et al., 1997) wurde bei 13 (27%) der Meta-Analysen auf dem 5%-Niveau signifikant,
der Rangkorrelationstest bei 7 (15%) Meta-Analysen (Sutton, 2005).

Song, Khan, Dinnes und Sutton (2002) verwendeten ebenfalls Begg und Mazumdars
Rangkorrelationstest (1994), Eggers Regressionsanalyse (Egger et al., 1997) und Taylor und
Tweedies Trim und Fill Methode (2000a, 2000b) zur Uberpriifung eines moglichen
Publikationsbias in Meta-Analysen zu diagnostischen Tests aus dem Jahr 1999. Wie bei Egger
et al. (1997) musste ein dichotomes Effektstirke-MalB3 berichtet werden, und es mussten
mindestens sechs Primérstudien pro Arm eingeschlossen sein. Achtundzwanzig Meta-
Analysen erfiillten die Einschlusskriterien. Der Rangkorrelationstest wurde bei 23 (82%)
Meta-Analysen auf dem 5%-Niveau signifikant, der Regressionstest bei 12 (43%) Meta-
Analysen, und Trim und Fill fiigte unter Verwendung des REM bei 17 (61%) und unter
Verwendung des FEM bei 21 Meta-Analysen (75%) fehlende Studien ein. Song et al. (2002)

berechneten, bei wie vielen Meta-Analysen die mittlere Effektstirke um 11-20% tiberschétzt
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worden war, und fanden dieses Ergebnis bei 7 (25%) der Meta-Analysen. Eine stirkere

Uberschitzung von 21-30% lag bei zwei (7%) Meta-Analysen vor.

Eine Uberpriifung von 40 Meta-Analysen aus der Biologie (Jennions & Moller, 2002),
in denen mindestens 8 Primirstudien pro Arm eingeschlossen sein mussten, ergab unter
Verwendung der Trim und Fill Methode, dass in 30 (75%; REM) respektive 36 (90%; FEM)
Meta-Analysen Studien fehlten. Die Hohe der mittleren Effektstirke dnderte sich jedoch in
keiner der Meta-Analysen durch die Korrektur signifikant. Der Rangkorrelationstest wurde

ebenfalls eingesetzt und wurde in 14 Féllen (35%) auf dem 10%-Niveau signifikant.

Zusammenfassend lédsst sich aus diesen Untersuchungen schlieen, dass ausreichende
Belege fiir die Existenz eines Publikationsbias in verschiedenen Forschungsbereichen
vorliegen. In allen fiinf Untersuchungen wurde ein Publikationsbias nachgewiesen. Das
Ausmal} des Publikationsbias variiert in den fiinf Studien jedoch, so dass es nicht moglich ist,
die Ergebnisse dieser Untersuchungen auf andere Forschungsgebiete zu generalisieren
(Sutton, 2005). Da ein Publikationsbias in jedem Forschungsfeld in unterschiedlichem Mal3e
und mit unterschiedlich starken Auswirkungen auf die Hohe der mittleren Effektstirke
auftreten kann, sollte seine Uberpriifung fiir jeden Forschungsbereich separat durchgefiihrt
werden. Aus den vorliegenden Ergebnissen kann nicht ohne weiteres auf das Vorliegen und
die Hohe eines Publikationsbias im Bereich der Psychotherapieforschung geschlossen
werden. Die aus einem Publikationsbias resultierende Uberschitzung der mittleren
Effektstdrke kann geringen, mittleren oder starken AusmalBes sein. So kann eine
Publikationsverzerrung beispielsweise so grol sein, dass bei Beriicksichtigung
unverdffentlichter nicht-signifikanter Ergebnisse die Hohe der mittleren Effektstirke deutlich
reduziert wiirde, zum Beispiel von einem groflen Effekt zu einem kleinen, und somit die
Wirksamkeit der untersuchten Intervention nach der Korrektur als deutlich niedriger
eingeschitzt werden muss. Der Einfluss eines Publikationsbias kann aber auch so gering sein,
dass sich die Hohe des mittleren Effektes trotz fehlender Studien mit Nullergebnissen nicht
andert und trotz des Vorliegens einer geringen Tendenz zur selektiven Veroffentlichung
positiver Ergebnisse die Wirksamkeit einer Intervention substantiell gegeben bleibt (Rothstein
et al., 2005). Deshalb sollte das Vorliegen eines Publikationsbias in jedem Forschungsbereich

untersucht werden.

Im Bereich der Psychotherapieforschung wurde ein moglicher Publikationsbias
bislang nicht umfassend gepriift. Zur Wirksamkeit psychotherapeutischer Interventionen bei

psychischen Stérungen wurden in den letzten Jahrzehnten zahlreiche Primérstudien sowie
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darauf aufbauend Meta-Analysen zu deren Integration durchgefiihrt. Auch aus politischen
Griinden ist in den letzten zwei Jahrzehnten die Orientierung an diesen empirischen
Wirksamkeitsnachweisen und somit die evidenzbasierte Psychotherapie im Bereich der
Leistungen der deutschen Gesundheitsversorgung relevant geworden (Fydrich & Schneider,
2007). Die Priifung der Wissenschaftlichkeit nach bestimmten Evidenzkriterien des
Wissenschaftlichen Beirats Psychotherapie ist im Psychotherapeutengesetz explizit als
Voraussetzung fiir die Anerkennung einer Therapieform als Richtlinienverfahren verankert
(Pulverich, 1999). Die Kosten fiir eine als wirksam erwiesene und deshalb als
Richtlinienverfahren anerkannte Therapieform werden von den Krankenkassen als
Heilbehandlung erstattet. Den empirischen Wirksamkeitsnachweisen kommt im Rahmen der
evidenzbasierten Forschung, als Grundlage fiir die klinische Anwendung, also eine hohe
praktische Relevanz zu. Die erbrachten Effektivititsnachweise bieten eine Orientierung,
welche therapeutischen Verfahren wirksam in der Praxis angewendet werden konnen, und
dadurch auch fiir die Verteilung der Ressourcen in der Gesundheitsversorgung. Wenn,
basierend auf tiberschitzten Wirksamkeitsnachweisen, unwirksame oder im Extremfall sogar
schidliche Interventionen filschlicherweise zur Anwendung in der Praxis empfohlen werden,
wiirde dies zu unnétigem Leid bei den Patienten sowie vergeudeten Ressourcen im
Gesundheitssystem fiihren (Song, Eastwood, Gilbody, Duley & Sutton, 2000). Aufgrund der
Relevanz der Implementierung wirksamer Therapien bei psychischen Stérungen ist die
Uberpriifung eines moglichen Publikationsbias zur Sicherung der Validitit der Ergebnisse,
indem einer Uberschitzung des Behandlungseffektes sowie der Moglichkeit schwerwiegender

Nebenwirkungen entgegengewirkt wird, unerlésslich.

Die vorliegende Arbeit widmete sich deshalb der Uberpriifung eines moglichen
Publikationsbias in Meta-Analysen zur Erforschung der Wirksamkeit psychotherapeutischer
Interventionen in den drei Storungsbereichen Essstorungen, Schizophrenie und Depression.
Des weiteren wurden Meta-Analysen, in denen die Wirksamkeit von Praventionsprogrammen
bei Essstorungen und Depression untersucht wurde, eingeschlossen. Die Stérungsgruppe der
Essstorungen umfasst die Bulimia Nervosa (BN), die Anorexia Nervosa (AN) sowie die
Binge Eating Stérung (BED). Eine Zusatzkategorie des DSM-IV (APA, 1994) greift ein
Vorliegen klinisch relevanter Essstorungssymptome auf, wenn nicht alle Kriterien einer
einzelnen Essstorung vollstindig erfiillt sind, und wird als “Eating disorders not otherwise
specified” (EDNOS) bezeichnet. Essstorungen haben hohe Préavalenzraten von 0.3-1% fiir BN
(Legenbauer & Vocks, 2006), 0.3-3% fiir AN (Hoek, 2006) und 0.7-6.6 % fir BED
(Brownley, Berkman, Sedway, Lohr & Bulik, 2007; Vocks et al., 2010). AN ist
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gekennzeichnet durch eine starke Angst vor einer Gewichtszunahme bei bestehendem
Untergewicht, BN durch ausgeprdgte Heisshungeranfille und unangemessene
GegenmalBnahmen wie selbstinduziertes Erbrechen, wéhrend BED durch Heisshungerantille
ohne anschlieBendes kompensatorisches Verhalten charakterisiert ist. Bei allen Essstérungen
ist die Anwendung effektiver Therapieverfahren aufgrund der Schwere der Symptomatik und
des damit verbundenen psychischen Leidensdrucks, bei hiufigem Vorkommen in der
Allgemeinbevolkerung, unerldsslich. Bei BN und BED =zeigt sich die Kognitive
Verhaltenstherapie (KVT; Jacobi, Paul & Thiel, 2004) als besonders wirksam zur Reduktion
der Symptomatik, aber auch andere therapeutische Verfahren wie die Interpersonelle Therapie
(IPT; Klerman, Weissman, Rounsaville & Chevron, 1984). Allerdings wurden die
vorliegenden = Wirksamkeitsnachweise nicht auf den Einfluss eines moglichen
Publikationsbias  hin  iberpriift. Fir AN liegen bislang keine empirischen
Wirksamkeitsnachweise auf meta-analytischer Ebene vor (Herpertz, Herpertz-Dahlmann,

Fichter, Tuschen-Caffier & Zeeck, 2011).

Die Schizophrenie gehort zu den schwerwiegendsten psychiatrischen Erkrankungen.
Die Angaben zur Lebenszeitpriavalenz liegen zwischen 0.4% (McGrath, Saha, Chant &
Welham, 2008) und 1% (Hahlweg & Dose, 1998). Die Erkrankung ist gekennzeichnet durch
Positivsymptomatik wie Wahnvorstellungen sowie Negativsymptomatik wie affektive
Verflachung oder Antriebsarmut und geht héufig mit weiteren schwerwiegenden Folgen
einher, wie dem Verlust des Arbeitsplatzes sowie der sozialen Stellung. Hiufig ist
Psychoedukation, auch unter Einbezug der Angehorigen des Patienten, indiziert, insbesondere
nach der ersten Diagnose der Erkrankung, um Informationen {iber die Symptomatik und zur
Verbesserung der Medikamenten-Compliance zu vermitteln. Aber auch in der
Riickfallprophylaxe kommen psychoedukative Familienprogramme zum Tragen (Hahlweg &
Dose, 1998). Weiterhin gehoren KVT und das ,Integrierte psychologische
Therapieprogramm* (Roder, Brenner, Kienzle & Hodel, 1997), das auf eine Verbesserung der
kognitiven und sozialen Fertigkeiten abzielt, zu den empfohlenen und am hé&ufigsten
eingesetzten Therapieverfahren bei Schizophrenie. Diese Therapieverfahren wurden
empirisch auf ihre Wirksamkeit hin untersucht, sind jedoch ebenfalls nicht umfassend auf

einen Publikationsbias gepriift worden.

Depression ist mit einer Lebenszeitpravalenz von 10-14% (Singleton, Bumpstead,
O'Brien, Lee & Meltzer, 2001; Hautzinger, 1998) eine der am héufigsten vorkommenden

psychischen Storungen und ist gekennzeichnet durch Antriebslosigkeit, Niedergeschlagenheit
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und Interessenverlust, bis hin zu Suizidideen und akuter Suizidalitdt (Hautzinger, 1998).
Aufgrund der Schwere der Symptomatik ist bei dieser Stérung ebenfalls eine wirksame
Therapie unerldsslich. Es liegt eine Vielzahl von Wirksamkeitsnachweisen fiir verschiedene
therapeutische Verfahren vor, insbesondere fiir die KVT (Hautzinger, 1998; Lynch, Laws &
McKenna, 2010), und weiterhin auch fiir die Interpersonelle Therapie (IPT; Klerman et al.,
1984), die ,,Problemlose-Therapie® (Cujipers, van Straten & Warmerdam, 2007) und den
psychoedukativen ,,Coping with Depression“-Kurs (Cuijpers, Munoz, Clarke & Lewinsohn,
2009), um einige zu nennen. Die Wirksamkeitsnachweise fiir psychotherapeutische Verfahren
bei Depression wurden ebenfalls nicht umfassend auf einen moglichen Publikationsbias hin

untersucht.

Fiir die vorliegende Arbeit wurden in einer umfassenden Literaturrecherche zunéchst
samtliche bis September 2010 in deutscher oder englischer Sprache veroffentlichten Meta-
Analysen zur Wirksamkeit psychotherapeutischer Interventionen bei Essstorungen,
Schizophrenie und Depression sowie priventiver Maflnahmen bei Essstérungen und
Depression gesichtet. AnschlieBend wurde gepriift, wie hidufig unpublizierte Studien in diesen
Meta-Analysen eingeschlossen waren, und wie hiufig statistische Verfahren zur Uberpriifung
eines Publikationsbias eingesetzt wurden. Es zeigte sich, dass in nur 6 (35.29%) der 17 Meta-
Analysen zu Essstorungen, in 4 (8.7%) der 46 Meta-Analysen zu Schizophrenie und in 16
(18.82%) der 85 Meta-Analysen zu Depression unpublizierte Studien eingeschlossen waren.
Dariiber hinaus wurden die vorgestellten Methoden zur Erfassung des Vorliegens eines
moglichen Publikationsbias in nur sehr wenigen Meta-Analysen angewandt: in keiner der
Meta-Analysen zu Essstorungen, in nur 1 (2.17%) Meta-Analyse zu Schizophrenie Eggers
Regressionsanalyse (Egger et al., 1997), aber in keiner Begg und Mazumdars
Rangkorrelationstest (1994) oder die Trim und Fill Methode (Taylor & Tweedie, 2000a,
2000b), und bei Depression in 6 (7.06%) Meta-Analysen die Regressionsanalyse, in 3
(3.53%) der Rangkorrelationstest, und in 12 (14.12%) Trim und Fill. In den drei
Storungsbereichen ist damit ein nahezu vollstdndiges Fehlen statistischer Kontrolle eines
Publikationsbias zu verzeichnen. Sowohl die bislang durchgefiihrte Inklusion unpublizierter
Studien sowie die Uberpriifung einer Publikations-Verzerrung in diesen Forschungsbereichen
erweisen sich als unzureichend. Eine Absicherung der vorliegenden Wirksamkeitsnachweise

gegen eine mogliche Uberschitzung der Effektivitit ist notwendig.

In der vorliegenden Untersuchung sollten aus diesem Grund samtliche Meta-Analysen

aus dem Bereich der Psychotherapieforschung zu Essstorungen, Schizophrenie und
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Depression mittels des Rangkorrelationstests, der Regressionsanalyse sowie der Trim und Fill
Methode auf einen Publikationsbias hin gepriift werden. Samtliche Datensitze einer Meta-
Analyse, die die folgenden Kriterien erfiillten, wurden in die Uberpriifung eingeschlossen: 1)
der mittlere gepoolte Effekt wurde berichtet; 2) die Primédrstudien-Effektstiarken oder die zu
deren Kalkulation notwendigen Rohdaten waren angegeben; 3) ein Mal} der Prézision jedes
Primérstudieneffektes oder die zu dessen Kalkulation notwendigen Rohdaten waren
angegeben (war das Effektstarkemal3 ein Korrelationskoeffizient, so konnte stattdessen auch
die Stichprobengrofe verwendet werden); 4) die in einem notwendigen Zwischenschritt fiir
die vorliegende Untersuchung nachberechneten mittleren Effektstirke-Schatzer mussten (bis
auf geringe Abweichungen im Nachkommabereich) mit den in der Meta-Analyse
angegebenen Effektstiarken tibereinstimmen; 5) der mittlere Effekt musste auf Homogenitit
gepriift worden sein und dieses Kriterium erfiillen; 6) der Datensatz musste mindestens sechs
Studien umfassen; und 7) die Methode Trim und Fill wurde in der Meta-Analyse noch nicht
angewandt. Konnten die notwendigen Daten einer Meta-Analyse nicht entnommen werden, so
wurden die Autoren mit der Bitte um Bereitstellung der Daten angeschrieben. Samtliche
Berechnungen erfolgten mittels des Programms ,,Comprehensive Meta-Analysis®, Version 2.2

(Borenstein, Hedges, Higgins & Rothstein, 2005).

Die erste Untersuchung widmete sich den Meta-Analysen zu den -einzelnen
Storungsbildern der Essstorungen. In der zweiten Untersuchung wurden dieselben Methoden
unter denselben Voraussetzungen auf Meta-Analysen zur Wirksamkeit von Psychotherapie
bei Schizophrenie angewandt. In der letzten Untersuchung erfolgte dasselbe Vorgehen fiir das
Storungsbild der Depression. Eine detaillierte Beschreibung des Aufbaus, der Methoden und
Ergebnisse findet sich jeweils in Artikel 1, Artikel 2 und Artikel 3. Deshalb wird im
Folgenden lediglich ein kurzer Uberblick gegeben.

Untersuchung 1

In der ersten Untersuchung wurden Meta-Analysen zur Wirksamkeit
psychotherapeutischer und préventiver Interventionen bei Essstérungen auf einen moglichen
Publikationsbias hin gepriift. Eine umfassende Literaturrecherche, in der die Suchbegriffe
»meta-analysis” oder “systematic review” und “eating disorders” in Kombination verwendet
wurden, wurde in den Datenbanken, Psyndex und PsyInfo durchgefiihrt. Zusitzlich wurde in
den Literaturverzeichnissen einschliagiger Artikel und Biicher nach weiteren Meta-Analysen

recherchiert. Die Meta-Analysen mussten vor September 2010 in deutscher oder englischer
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Sprache veroffentlicht worden sein. Samtliche therapeutischen und préventiven
Interventionen wurden in die Uberpriifung eingeschlossen. Meta-Analysen zur Wirksamkeit
von Psychopharmaka wurden ausgeschlossen, da der Fokus der vorliegenden Untersuchung
auf der Uberpriifung psychotherapeutischer Interventionen lag. In den Meta-Analysen
mussten die Storungsbilder BN, AN, BED oder EDNOS untersucht worden sein,
diagnostiziert anhand des DSM-III (APA, 1980), DSM-III-R (APA, 1987), DSM-IV (APA,
1994), DSM-IV-TR (APA, 2000), ICD-9 (Degkwitz, Helmchen, Kockott & Mombour, 1980)
oder des ICD-10 (World Health Organization, 1992), oder sie mussten gesunde sowie
Risikostichproben umfassen, an denen Interventionen zur Prdvention von Essstorungen
durchgefiihrt wurden. Meta-Analysen, in denen die Wirksamkeit von Interventionen nicht
ausschlieBlich bei Essstorungen untersucht wurde, sondern in die zusitzlich auch Studien mit
anderen Storungsbildern eingingen, wurden ausgeschlossen, wenn keine differenziellen

Wirksamkeitsnachweise fiir Essstorungen vorlagen.

Zwei Meta-Analysen (Hay, Bacaltchuk, Stefano & Kashyap, 2009; Stice & Shaw,
2004) erfiillten samtliche Kriterien und konnten in die Untersuchung eingeschlossen werden.
In der Meta-Analyse von Hay et al. (2009) wurde die Wirksamkeit von KVT sowie von
verschiedenen Therapieverfahren, die zur Effektstirkenberechnung in einer Gruppe
zusammengefasst wurden, untersucht. Die Gruppe der Therapieverfahren umfasste IPT,
hypno-behaviorale Therapie, dialektisch-behaviorale Therapie, unterstiitzende Therapie und
weitere Therapieverfahren, die behaviorale Interventionen zur Gewichtsreduktion
beinhalteten. BN, BED und EDNOS wurden in dieser Meta-Analyse zu einer Stérungsgruppe
zusammengefasst. Dieser Meta-Analyse konnten elf Datensdtze entnommen werden. In der
Meta-Analyse von Stice und Shaw (2004) wurde die Wirksamkeit von
Priaventionsprogrammen bei allgemeinen und Risikostichproben untersucht. Drei Datensétze

dieser Meta-Analyse erfiillten die EinschluBBkriterien.

Die drei dargestellten Methoden, Begg und Mazumdars Rangkorrelationstest (1994),
Eggers Regressionsanalyse (Egger et al., 1997) und Taylor und Tweedies Trim und Fill
Methode (2000a, 2000b), wurden zur Uberpriifung eines Publikationsbias angewandt. Das
Ergebnis des Rangkorrelationstests fiel bei 2 Datensdtzen (18.2%) unter der zweiseitigen
Signifikanztestung sowie bei 3 Datensitzen (27.3%) unter der einseitigen Testung signifikant
aus. Eggers Regressionsanalyse ergab bei denselben 3 Datensidtzen (27.3%) einen
signifikanten Publikationsbias, sowohl unter der ein- wie auch der zweiseitigen Priifung.

Betroffen waren die Effektivitit von KVT zur Erhéhung von Remissionsraten, sowie die
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Wirksamkeit von Praventionsprogrammen zur Verringerung der Risikofaktorauspragungen
Idealisierung von Schlankheit und negativer Affekt. Die Uberpriifung mittels Trim und Fill
ergab, daf} in 9 Datensdtzen (64.3%) aufgrund von Asymmetrie fehlende Studien eingefiigt
werden mussten. Allerdings fiel keine der Reduktionen der mittleren Effektstérken signifikant
aus, da samtliche Originaleffektstidrken innerhalb der Konfidenzintervalle ihrer korrigierten
Effektstirken lagen. Zusidtzlich verblieben vier Effektstirken, die sich vor der Korrektur
signifikant von null unterschieden, ebenfalls nach dem Einfiigen fehlender Studien
signifikant, und weiterhin vier zuvor nicht-signifikante Effektstidrken auch nach der Korrektur
nicht-signifikant. Die mittlere Effektstarke des neunten Datensatzes, in dem zwei wirksame
Therapieverfahren, KVT und die Gruppe der Psychotherapien, hinsichtlich des Outcome-
Malles Erhohung der Remissionsraten miteinander verglichen wurden, fiel vor der Korrektur
nicht-signifikant aus. Nach der Korrektur und dem Einfiigen zweier fehlender Studien zeigte
dieser Vergleich jedoch eine signifikant hohere Wirksamkeit der KVT an. Insgesamt fiigte
Trim und Fill in die Datensétze bis zu vier fehlende Studien ein. Diese Maximalanzahl betraf
einen Datensatz zur Wirksamkeit von Praventionsprogrammen beziiglich der Reduktion von
negativem Affekt zum Katamnesezeitpunkt (Stice & Shaw, 2004). Die drei Datensétze, bei
denen der Rangkorrelationstest sowie die Regressionsanalyse signifikant ausfielen, sollten
einerseits mit einer gewissen Vorsicht betrachtet werden. Da andererseits aber das Einfligen
fehlender Studien durch die Trim und Fill Methode in diesen drei Datensdtzen zu keiner
signifikanten Reduktion der mittleren Effektstirken fiihrte, ist der Einfluss des
Publikationsbias auf die Hohe der mittleren Effektstirken gering. Die Wirksamkeit der
untersuchten Methoden zur Verdnderung der genannten Outcome-Mafle bleibt substantiell
gegeben. Bei insgesamt 11 der 14 Datensétze fiel keine der 3 Methoden signifikant aus. Aus
diesen Ergebnissen ldsst sich schlieBen, dass KVT und die Gruppe psychotherapeutischer
Verfahren sowie Programme zur Pravention von Essstérungen, trotz einer geringen Tendenz

zur selektiven Publikation positiver Ergebnisse, als wirksam eingeschitzt werden konnen.

Untersuchung 2

In der zweiten Untersuchung wurde dasselbe methodische Vorgehen wie in der ersten
Untersuchung auf Meta-Analysen, in denen die Wirksamkeit therapeutischer Interventionen
bei Schizophrenie untersucht wurde, angewandt. Die Literaturrecherche wurde anhand der
Suchbegriffe ,,meta-analysis“ oder ,,systematic review* und ,,schizophrenia®, ,,schizoaffective
disorder” oder ,,delusional disorder” durchgefiihrt. Die Diagnosestellung musste in den

Primérstudien ebenfalls anhand des DSM-III (APA, 1980), DSM-III-R (APA, 1987), DSM-
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IV (APA, 1994), DSM-IV-TR (APA, 2000), ICD-9 (Degkwitz et al., 1980) oder des ICD-10
(World Health Organization, 1992) vorgenommen worden sein. Die Einschlusskriterien,
bezogen auf die Stérung Schizophrenie anstelle von Essstérungen, waren mit denen der ersten

Untersuchung identisch.

Zehn Meta-Analysen konnten eingeschlossen werden. In diesen zehn Meta-Analysen
wurden folgende Therapieverfahren untersucht: KVT wurde in den Meta-Analysen von Jones,
Cormac, Silveira da Mota Neto und Campbell (2010), Lincoln, Suttner und Nestoriuc (2008),
Lynch et al. (2010), Wykes, Steel, Everitt und Tarrier (2008) sowie Zimmermann, Favrod,
Trieu und Pomini (2005) auf seine Wirksamkeit iberpriift. Psychosoziale
Familieninterventionen wurden in der Meta-Analyse von Pharoah, Mari, Rathbone und Wong
(2010) untersucht. Familientherapie kombiniert mit Psychoedukation wurde in drei Meta-
Analysen von Pitschel-Walz (1997), Pitschel-Walz und Engel (1997) sowie Pitschel-Walz,
Leucht, Bauml, Kissling und Engel (2001) untersucht. In der Meta-Analyse von Pitschel-
Walz (1997) wurde zusédtzlich in einem Datensatz ausschlieBlich die Effektivitit von
Psychoedukation tiberpriift. In der Meta-Analyse von Bola (2006) wurde die Wirksamkeit von
Psychotherapie, kombiniert mit medikamentéser Behandlung, verglichen mit Psychotherapie
mit medikationsfreien Intervallen. Insgesamt erfiillten 22 Datensétze dieser 10 Meta-Analysen

die Einschlusskriterien der vorliegenden Untersuchung.

Der Rangkorrelationstest (Begg & Mazumdar, 1994) wurde bei 2 (9.09%) der
Datensitze signifikant (ein- und zweiseitige Testung). Die Regressionsanalyse (Egger et al.,
1997) fiel unter der einseitigen Testung bei 4 (18.18%) Datensitzen signifikant aus, und unter
der zweiseitigen Testung bei 3 (13.64%) Datensitzen. In zwei dieser Datensédtze wurde die
Wirksamkeit von KVT zur Reduktion von Positivsymptomatik, in einem weiteren die
Wirksamkeit von KVT zur Reduktion schizophrener Gesamtsymptomatik, und im vierten
Datensatz von familien-orientierten Interventionen zur Verringerung der Anzahl stationdirer
Einweisungen untersucht. Diese Effektstirken sollten einerseits mit einer gewissen Vorsicht
betrachtet werden. Die Trim und Fill Methode fand jedoch bei 2 dieser Datensétze keine
fehlenden Studien, und fiigte bei den weiteren 2 Datensédtzen fehlende Studien ein, ohne dass
die mittleren Effektstarken signifikant reduziert wurden, sodass alle 4 Effektstdrken dennoch
als relativ robust gegen den Einfluss eines Publikationsbias betrachtet werden konnen. Die

Wirksamkeit der Interventionen blieb signifikant gegeben.

Trim und Fill (Taylor & Tweedie, 2000a, 2000b) fligte insgesamt bei 15 der 22

Datensitze fehlende Studien ein. Erwartungsgemil wurden alle mittleren Effektstirken durch
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die Korrektur reduziert. Allerdings fiel keine der Reduktionen signifikant aus. Weiterhin
blieben alle 12 der 15 mittleren Effektstarken, die sich vor der Korrektur zufallskritisch von
Null unterschieden, auch nach der Reduktion signifikant. Zwei Effektstérken fielen sowohl
vor als auch nach der Korrektur nicht-signifikant aus: KVT erwies sich als nicht wirksam zur
Reduktion der Riickfallraten, und psychosoziale Familieninterventionen als unwirksam
beziiglich einer Verringerung der Therapieabbruch-Rate (Zeitraum 7-12 Monate). Fir eine
weitere Effektstdrke dnderte sich jedoch das Signifikanzmuster: sie fiel vor der Korrektur nur
knapp nicht-signifikant aus, wurde danach aber signifikant. Hier fehlte entgegen der
Erwartung eine Studie mit einem Effekt zugunsten der Therapiebedingung, psychosoziale
Familieninterventionen, bezogen auf das Outcome-MaB Verringerung der Therapieabbruch-
Rate (Zeitraum 13-24 Monate). Fiir Familieninterventionen dnderte sich somit, bezogen auf
dieses Outcome-MaB, unter Beriicksichtigung des Einfluss eines Publikationsbias die

Wirksamkeitseinschéitzung.

Die maximale Anzahl fehlender Studien, die Trim und Fill in einen Datensatz
einfiigte, betrug fiinf. Diese maximale Anzahl betraf einen Datensatz, in dem die Wirksamkeit
von KVT zur Reduktion von Positivsymptomatik untersucht wurde. Insgesamt fand keine der
3 Methoden in 18 der 22 Datensitze signifikante Hinweise auf einen Publikationsbias, da die
Verianderung bei keiner der durch Trim und Fill reduzierten Effektstirken signifikant ausfiel.
Es besteht somit eine hohe Ubereinstimmung zwischen den drei angewendeten Verfahren.
Nur fiir psychosoziale Familieninterventionen dnderte sich die Wirksamkeitseinschitzung,
und zwar dahingehend, dass der Effekt zuvor knapp die Signifikanz verfehlt hatte und unter
Hinzufiigen einer fehlenden Studie signifikant wurde. Fiir alle Interventionen auf3er
psychosozialen = Familieninterventionen  ldsst  sich  schlussfolgern, dass  die
Wirksamkeitseinschdtzung trotz einer geringen Tendenz zur selektiven Publikation
signifikanter Ergebnisse nicht substantiell verdndert wird. Auch fiir das Storungsbild der
Schizophrenie kann deshalb das Fazit gezogen werden, dass die Effektstarken der

untersuchten Interventionen nur in geringem Maf3e durch Publikationsbias verzerrt sind.

Untersuchung 3

Die dritte Untersuchung folgte ebenfalls dem Aufbau der beiden vorausgehenden
Studien. In dieser Analyse wurden die Methoden zur Uberpriifung eines Publikationsbias auf
Meta-Analysen angewandt, in denen die Wirksamkeit therapeutischer und priventiver

Interventionen bei Depression untersucht wurde. Es wurden dieselben Einschlusskriterien
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verwendet, und als Suchbegriffe dienten wiederum ,,meta-analysis* oder ,,systematic review*,
die fiir die Recherche nach Meta-Analysen zum Storungsbild Depression mit einem der
Begriffe ,depression, ,major depression”, ,depressive disorder oder ,dysthymia“
kombiniert wurden. Die Diagnose der Patienten musste in den Primérstudien anhand
derselben Diagnosesysteme, wie fiir die erste und zweite Untersuchung dargestellt,
vorgenommen worden sein. Zusdtzlich waren jedoch auch Stichproben erlaubt, in denen die
Patienten auf einer Selbstbeurteilungsskala tiber dem Cut-Off-Wert fiir eine auffillige
Depressionssymptomatik lagen. Fiir den Einschluss von Meta-Analysen zur Privention von
Depression oder depressiven Rezidiven galt, dass die Studienteilnehmer keine akute
depressive Episode aufweisen durften, und ein Instrument zur Verdnderungsmessung
depressiver Symptomatik eingesetzt sowie die Wirksamkeit einer praventiven Intervention zur

Verhinderung einer Depression untersucht worden sein musste.

Fir das Storungsbild Depression lag bereits eine umfassendere Analyse zum
Publikationsbias vor (Cuijpers et al., 2010). In dieser explizit zur Uberpriifung eines
Publikationsbias durchgefiihrten Meta-Analyse mit 117 randomisierten kontrollierten
Primérstudien wurden ebenfalls Begg und Mazumdars Rangkorrelationsmethode (1994),
Eggers Regressionsanalyse (Egger et al., 1997) und die Trim und Fill Methode (Taylor &
Tweedie, 2000a, 2000b) angewendet. In 37 der 43 Datensitze dieser Meta-Analyse wurde ein
Publikationsbias gefunden, und die Anwendung der Trim und Fill Methode fiihrte bei allen
betroffenen mittleren Effektstirken zu starken Reduktionen. Der mittlere Effekt, der iiber
sdmtliche eingeschlossenen Studien berechnet wurde, musste von einem Hedges g = 0.67 auf
g = 042 reduziert werden, wobei 51 fehlende Studien -eingefligt wurden. Der
Rangkorrelationstest sowie die Regressionsanalyse wurden ebenfalls bei fast allen
Datensétzen signifikant. Gleichzeitig fiel aber auch die Heterogenitét in 40 Datensétzen dieser
Meta-Analyse hochsignifikant aus. Da die auf einer Homogenitdtsannahme beruhenden
Methoden zur Uberpriifung des Publikationsbias bei Vorliegen von Heterogenitit jedoch nicht
angewendet werden diirfen, liegt hier eine Verletzung der statistischen Voraussetzungen vor.
Die Autoren schlussfolgern dennoch, dass die Wirksamkeit therapeutischer Interventionen bei
Depression aufgrund eines Publikationsbias stark tiberschitzt wird. Anhand der Anwendung
der Methoden bei ausschlieflich homogenen Datensédtzen sollte deshalb das Risiko eines
Publikationsbias fiir den Storungsbereich Depression in der vorliegenden Untersuchung
erneut gepriift werden, um hier gleichzeitig einer Uberschitzung des AusmaBes eines

Publikationsbias entgegenzuwirken.
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Neunzehn Meta-Analysen erfiillten siamtliche Einschlusskriterien und wurden in die
Untersuchung aufgenommen (Barbato & D’Avanzo, 2008; Beltman, Voshaar & Speckens,
2010; Bortolotti, Menchetti, Bellini, Montaguti & Berardi, 2008; Cuijpers, Brannmark & van
Straten, 2008; Cuijpers et al., 2009; Cuijpers et al., 2007; Cuijpers, Van Straten, Smits &
Smit, 2006a; Cuijpers, Van Straten & Smit, 2006b; De Maat, Dekker, Schoevers & De
Jonghe, 2006, 2007; Dennis, 2005; Ekers, Richards & Gilbody, 2008; Haby, Donnelli, Corry
& Vos, 2006; Himelhoch, Medoff & Oyeniyi, 2007; Lynch et al., 2010; Neumeyer-Gromen,
Lampert, Stark & Kallischnigg, 2004; Newton-Howes, Tyrer & Johnson, 2006; Pampallona,
Bollini, Tibaldi, Kupelnick & Munizza, 2004; Reinecke, Ryan & DuBois, 1998). In diesen
Meta-Analysen wurde die Wirksamkeit von KVT, Verhaltenstherapie, mehreren
psychotherapeutischen ~ Verfahren zu  einer  Gruppe  zusammengefasst, einer
Kombinationsbehandlung aus Psychotherapie und Psychopharmaka, des ,,Coping with
Depression“- Psychoedukationskurses, Paartherapie oder prédventiven Interventionen

untersucht. Diesen 19 Meta-Analysen konnten insgesamt 31 Datensétze entnommen werden.

Begg und Mazumdars Rangkorrelationstest (1994) und Eggers Regressionsanalyse
(Egger et al., 1997) zeigten in je 9 (29.03%) Datensétzen unter einseitiger Signifikanztestung
einen Publikationsbias an, weiterhin in 5 (16.13%) respektive 6 (19.35%) derselben
Datensitze unter zweiseitiger Testung. In diesen Datensédtzen wurden die Wirksamkeit von
KVT, Verhaltenstherapie, Gruppentherapie sowie des ,,Coping with Depression*- Kurses zur
Reduktion depressiver Symptomatik, die Wirksamkeit von Psychotherapie zur Reduktion
depressiver Symptomatik sowie zur Erhohung der Remissionsraten, und von Psychotherapie
zur Reduktion depressiver Symptomatik bei depressiven Patienten mit komorbider
Personlichkeitsstorung untersucht. Die Effektstirken dieser Datensétze sollten einerseits mit
Vorsicht betrachtet werden. In zwei dieser Datensdtze wurden durch die Trim und Fill
Methode (Taylor & Tweedie, 2000a, 2000b) andererseits aber keine fehlenden Studien
eingefiigt, sodass deren Effektschitzer dennoch als relativ robust betrachtet werden kénnen.
In weitere sieben dieser Datensédtze wurden Studien eingefiigt, aber keine der Reduktion der
mittleren Effektstirken fiel signifikant aus. Fiir zwei der untersuchten Interventionen énderte
sich jedoch die Wirksamkeitseinschdtzung, beide zuvor signifikanten Effektstirken fielen
nach der Reduktion nicht mehr signifikant aus. Im ersten Datensatz wurde die Wirksamkeit
von Psychotherapie bei Patienten mit und ohne komorbide Personlichkeitsstorung hinsichtlich
der Reduktion depressiver Symptomatik verglichen. Die nach der Korrektur um einen
Publikationsbias nicht mehr signifikante mittlere Effektstirke zeigte, dass die Behandlung fiir

beide Patientengruppen gleich wirksam ist. Im zweiten Datensatz wurde die Wirksamkeit von
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Psychotherapie versus Psychopharmaka hinsichtlich der Reduktion von Dropoutraten

verglichen, deren Effektivitit sich ebenfalls nach der Korrektur nicht mehr unterschied.

Insgesamt ergab die Uberpriifung mittels Trim und Fill in 12 (38.71%) der 31
Datensitze fehlende Studien. Die Hochstanzahl von acht eingefiigten Studien betraf einen
Datensatz zur Wirksamkeit des ,,Coping with Depression®- Kurses beziiglich der Reduktion
depressiver Symptomatik. Insgesamt fiihrte aber keine der Imputationen fehlender Studien zu
einer signifikanten Verdnderung der korrigierten gegeniiber der alten Effektstarke. Weiterhin
verblieben acht der Effektstirken, die vor der Uberpriifung signifikant waren, danach
ebenfalls signifikant. Zwei weitere Effektstirken fielen vor der Korrektur bereits nicht-
signifikant aus, da jeweils zwei wirksame Behandlungsmethoden miteinander verglichen
wurden, und verblieben dieses auch danach. Die zwei Datensitze, bei denen sich die
Wirksamkeitseinschédtzung der darin untersuchten Interventionen durch den Publikationsbias

dnderte, wurden bereits dargestellt.

Es zeigte sich eine hohe Konkordanz der drei verwendeten Methoden: In 21 der 31
gepriiften Datensédtze verwies keine der Methoden auf einen signifikanten Publikationsbias.
Fiir nur zwei Interventionen &nderte sich unter dem Einfluss des Publikationsbias die
Wirksamkeitseinschédtzung. Mit Hinblick auf die Anwendung dieser Interventionen sollten die
neuen, bias-korrigierten Effektstiarkeschétzer als Orientierung fiir die klinische Praxis dienen.
Fiir alle anderen psychotherapeutischen und praventiven Interventionen fiir das Storungsbild
Depression verbleibt die Effektivitdt unverdndert und substantiell. In Abgrenzung zu der
Untersuchung von Cuijpers et al. (2010) Iésst sich schlussfolgern, dass eine deutlich geringere
Tendenz zur selektiven Publikation positiver Ergebnisse vorliegt. Die Ergebnisse der Arbeit
von Cuijpers et al. gehen mit hoher Wahrscheinlichkeit auf die Heterogenitét in den von ihm

untersuchten Datensétzen zuriick und stellen damit falsch positive Treffer dar.

Allgemeine Diskussion

In den drei dargestellten Untersuchungen konnte jeweils ein Teilbereich der
Psychotherapieforschung, zur Wirksamkeit therapeutischer Interventionen bei Essstorungen,
Schizophrenie und Depression sowie praventiver Interventionen zur Verhinderung der
Entwicklung von Essstorungen und Depression, auf einen Publikationsbias hin tiberpriift
werden. Die Untersuchungen waren vom methodischen Vorgehen her vergleichbar aufgebaut,
und in allen Bereichen zeigte sich, dass ein Publikationsbias in einem eher geringen Ausmaf

vorlag. Die Befunde der vorliegenden Arbeit sprechen mehrheitlich dafiir, dass die
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Wirksamkeitsnachweise fiir Psychotherapie und PriaventionsmaBBnahmen bei Essstérungen
und Depression sowie fiir die Therapie der Schizophrenie valide und robust gegen den
Einfluss eines Publikationsbias sind, und die Effektstdrken groftenteils nicht tiberschétzt
werden. Die Rangkorrelationsmethode wurde unter zweiseitiger Testung bei 2 (18.2%) der
Datensitze aus dem Bereich der Essstorungen signifikant, ebenfalls bei 2 (9.09%) der
Datensitze, die den Meta-Analysen zur Schizophrenie entnommen wurden, und bei 5
(16.13%) der Datensidtze zur Depression. Die Regressionsanalyse fiel bei 3 (27.3%) der
Datensdtze aus dem Bereich der Essstorungen, bei 3 (13.64%) Datensidtzen der Meta-
Analysen zur Schizophrenie, und bei 6 (19.35%) der Datensdtze zur Depression signifikant
aus, ebenfalls unter zweiseitiger Testung. Die Prozentangaben in den 3 Untersuchungen
liegen somit zwischen 9 und 27%, was ein eher geringes Ausmal} eines Publikationsbias
indiziert. Weiterhin fiihrte das gelegentliche Einfiigen fehlender Studien mittels der Trim und
Fill Methode in diesen von Beggs und Eggers Methoden ausgewiesenen Datensédtzen niemals
zu einer signifikanten Verdnderung der mittleren Originaleffektstirke gegeniiber der
korrigierten Effektstarke, und auch in keinem der tibrigen untersuchten Datensétze wurde eine
der Effektstarkenreduktionen mittels Trim und Fill signifikant. Zusammenfassend liegt damit
das positive Ergebnis vor, dass ein nur geringes Ausmal selektiver Publikation gegeben ist.
Insgesamt @nderte sich nach der Korrektur um den Einfluss des Publikationsbias bei vier
Datensitzen die Wirksamkeitseinschitzung der darin untersuchten Interventionen. Zwei der
Effektstirken fielen nach der Korrektur signifikant aus, und 2 weitere wurden nicht-
signifikant. KVT ist anderen Psychotherapieformen bei Essstorungen zur Erhohung der
Remissionsrate {iberlegen, psychosoziale Familieninterventionen sind zur Verringerung von
vorzeitigem Therapieabbruch bei Schizophrenen wirksamer als eine Standardbehandlung,
Psychotherapie ist unter Berticksichtigung des Publikationsbias bei Patienten mit komorbider
Personlichkeitsstorung ebenso wirksam wie bei Patienten mit reiner Depression, und
Psychotherapie zur Reduktion der Dropoutraten bei Depressiven ebenso wirksam wie
Psychopharmaka. Da die nicht-signifikanten Effektstirken nicht anzeigen, dass die
betreffenden Interventionen nicht mehr wirksam sind, sondern dass in einem Fall eine
Intervention bei zwei verschiedenen Stichproben gleich wirksam ist, und im anderen Fall zwei
wirksame Behandlungsmethoden einander ebenbiirtig sind, wird hier keine Intervention durch
den FEinfluss eines Publikationsbias unwirksam. Weiterhin fielen insgesamt sieben
Effektschitzer aus Vergleichen von Behandlungsmethoden mit Kontrollgruppen vor und nach
der Korrektur nicht-signifikant aus, sodass festgestellt werden muss, dass nicht alle der in den

iiberpriiften Meta-Analysen untersuchten Interventionen als wirksam gelten konnen. Diese
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Interventionen beziehen sich auf die Stérungsbilder Essstorungen und Schizophrenie. Alle

Interventionen fiir Depression sind hingegen als wirksam einzuordnen.

Als wichtige Schlussfolgerungen fiir die Anwendung der Interventionen in der
klinischen Praxis ldsst sich aus diesen Ergebnissen ableiten, dass sich erstens die Nicht-
Wirksamkeitseinschdtzung von sieben Interventionen unter dem Einfluss eines
Publikationsbias nicht dnderte. Diese Interventionen konnen zur Reduktion der betreffenden
Outcome-Malle fur die Storungsbilder der Essstérungen sowie Schizophrenie nicht empfohlen
werden. Zweitens wurden die Interventionen identifiziert, die robust gegen einen
Publikationsbias und wirksam zur Behandlung von Essstérung, Schizophrenie und
Depression, sowie zur Pravention von Essstorungen und Depression sind. Drittens konnten
die durch den Einfluss eines Publikationsbias in ihrer Wirksamkeit verédnderten Interventionen
bestimmt werden, und die neu berechneten Effektstirkeschétzer sollten als Orientierung fiir
die praktische Anwendung der betreffenden Verfahren dienen. Die nach der Uberpriifung auf
einen Publikationsbias als signifikant ausgewiesenen Effektstirken konnen im Rahmen der
evidenzbasierten Psychotherapie als robuste und verlédssliche Orientierung fiir die Wahl der
wirksamsten Interventionen bei Essstorungen, Schizophrenie und Depression und zu deren

Priavention dienen.

Die vorliegende Arbeit schlieft damit eine Liicke in der bisherigen
Wirksamkeitsforschung und in der Anwendung meta-analytischer Methoden. Da in den
bislang verdffentlichten Meta-Analysen zu den untersuchten Stoérungsbildern kaum
unpublizierte Studien eingeschlossen waren und ein Publikationsbias nur in einer duBerst
geringen Anzahl der Meta-Analysen untersucht wurde, blieb sein Ausmaf} bislang unbekannt,

und es war nicht sicher, ob die Effektivitét therapeutischer Interventionen iiberschétzt wird.

Die Ergebnisse fiir das Storungsbild Depression sind im Vergleich zu der
Untersuchung von Cuijpers et al. (2010) zu diskutieren. Cuijpers et al. (2010) fanden unter
Anwendung des Rangkorrelationstests, der Regressionsanalyse und der Trim und Fill
Methode ein sehr hohes Ausmall an Publikationsbias. Dieses Ergebnis kam jedoch unter
Nichtbeachtung der Homogenititsannahme, eine der statistischen Voraussetzungen der
angewandten Methoden, zustande und muss deshalb in Zweifel gezogen werden. Die dritte
Untersuchung der vorliegenden Arbeit zielte aus diesem Grunde zusitzlich darauf ab, die
Ergebnisse von Cuijpers et al. (2010) an homogenen Datensétzen zu iiberpriifen. Es zeigte
sich, dass unter Beachtung der Homogenititsannahme ein wesentlich geringeres Ausmal} an

Publikationsbias nachzuweisen ist: Der Rangkorrelationstest und die Regressionsanalyse
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wiesen bei nur wenigen der 31 gepriiften Datensédtze einen Publikationsbias nach, wéhrend
das Einfiigen fehlender Studien durch Trim und Fill bei keinem Datensatz zu einer
signifikanten Reduktion der mittleren Effektstdrke fiihrte, und nur zwei Effektstdrken nach
der Uberpriifung nicht-signifikant ausfielen. Unsere Untersuchung lisst deshalb den Schluss
zu, dass die hohen Fallzahlen von Cuijpers et al. (2010) als falsch positive Treffer zu werten
sind und das Ausmal eines Publikationsbias im Bereich der Depressionsforschung deutlich
niedriger anzusiedeln ist. Da in der vorliegenden Studie aufgrund der Heterogenitét allerdings
nicht dieselben Datensdtze wie in der Untersuchung von Cuijpers et al. (2010) gepriift
wurden, weist die unserer Untersuchung zugrundeliegende Stichprobe von Studien nur
teilweise Uberschneidungen mit der von Cuijpers et al. auf. Dennoch ist es unwahrscheinlich,
dass die groBe Differenz zwischen den FErgebnissen beider Uberpriifungen auf die
Unterschiede zwischen den zugrunde liegenden Studien zuriickgeht. In beiden
Untersuchungen wurden hauptsidchlich publizierte Primérstudien eingeschlossen, und zu
einem groflen Teil wurde darin die Wirksamkeit derselben Therapieverfahren untersucht.
Aufgrund dessen ist es wahrscheinlich, dass die differierenden Ergebnisse auf die
Beriicksichtigung der statistischen Voraussetzungen der angewandten Methoden in der

vorliegenden Arbeit zuriickzufiithren sind.

Die vorliegenden Ergebnisse sind mit denen der Untersuchungen von Egger et al.
(1997), Sutton et al. (2000), Sterne et al. (2000) und Jennions und Moller (2002) vergleichbar.
Auch in diesen Studien waren das Ausmall sowie die Auswirkungen eines Publikationsbias
auf die Hohe der mittleren Effektstirken nicht gravierend. Die Ergebnisse des
Rangkorrelationstests und der Regressionsanalyse lagen in diesen Untersuchungen zwischen
10 bis 38% von einem Publikationsbias betroffener Datensdtze, und dieses in den
Untersuchungen von Egger et al. (1997), Sterne et al. (2000) sowie Jennions und Moller
(2002) sogar bei einem liberaleren Signifikanzniveau von 10%. Obwohl die Ergebnisse
zwischen den Untersuchungen in einem gewissen Malle variieren, liegt dennoch in keinem
Fall ein hohes Ausmall an Publikationsbias vor. Song et al. (2002), Sutton et al. (2000),
Jennions und Moller (2002) fanden weiterhin unter Verwendung der Trim und Fill Methode
nur in wenigen Fillen starke Verdnderungen der mittleren Effektstirken, was ebenfalls mit
den Ergebnissen der vorliegenden Untersuchungen vergleichbar ist. Deshalb bleibt zu hoffen,
dass ein Publikationsbias in den meisten Forschungsgebieten zwar in einem geringen, aber
eher selten in einem massiven Ausmal} vorliegt. Dennoch sollte ein Publikationsbias immer
kontrolliert werden, da nicht sicher ist, ob die Ergebnisse dieser Untersuchungen ohne

weiteres auf andere Bereiche generalisiert werden konnen. Song et al. (2002) fanden
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beispielsweise ein wesentlich hoheres AusmaBl an Publikationsbias mittels des
Rangkorrelationstests: Dieser wurde bei 82% der von ihnen iiberpriiften Meta-Analysen auf

einem 5%-Niveau signifikant.

Einige wichtige Limitationen der vorliegenden Arbeit sind zu diskutieren. Fiir jedes
Storungsbild erfiillte nur ein kleiner Teil der Meta-Analysen die Einschlusskriterien. Im
Bereich der Essstorungen konnten lediglich 2 (11.76%) der 17 publizierten Meta-Analysen in
die Untersuchung eingeschlossen werden, bei der Schizophrenie 10 (21.74%) von 46 Meta-
Analysen und bei der Depression 19 (22.35%) der insgesamt 85 Meta-Analysen. In einem
Grofteil der ausgeschlossenen Meta-Analysen waren die Effektstirken und Prizisionsmalle
der Primérstudien nicht angegeben, und die betreffenden Autoren stellten die Daten auch auf
Nachfrage nicht zur Verfiigung. Es ist nicht sicher, ob die vorliegenden Ergebnisse auf die
ausgeschlossenen Meta-Analysen und somit den gesamten Forschungsstand zu Essstorungen,
Schizophrenie und Depression generalisiert werden konnen. Die statistische Uberpriifung
eines Publikationsbias sollte deshalb als Routineverfahren in jeder Meta-Analyse
durchgefiihrt werden (Sutton, 2005). In den Richtlinien der American Psychiatric Association
(APA) zur Durchfithrung und Veroffentlichung von Meta-Analysen, den ,,Meta-Analysis
Reporting Standards®“ (MARS; APA, 2008, 2009) sowie in den von einer Expertengruppe
erarbeiteten Richtlinien ,,Preferred reporting items for systematic reviews and meta-analyses”
(Prisma; Moher, Liberati, Tetzlaff & Altmann, 2009) wird die Uberpriifung eines
Publikationsbias in jeder Meta-Analyse ausdriicklich empfohlen. Neben der unmittelbar
gewihrleisteten Uberpriifung wiirde damit das Problem, dass notwendige Daten fiir eine
nachtrdgliche Berechnung nicht verfiigbar sind und Meta-Analysen von nachfolgenden

Priifungen ausgeschlossen werden miissen, ebenfalls gelost.

In diesen Richtlinien wird weiterhin gefordert, dass fiir jede Primérstudie einer Meta-
Analyse die Effektstirken sowie die Stichprobengréfle (MARS) oder die Effektstirken
zusammen mit der Angabe ihres Konfidenzintervalls als Prazisionsmall (Prisma) berichtet
werden. Diese sollten zumindest dann in Meta-Analysen angegeben werden, wenn eine
Uberpriifung des Publikationsbias darin nicht durchgefiihrt wurde, da Meta-Analysen bei
Zugénglichkeit der Daten zumindest nachtraglich tiberpriift werden kénnen. In zukiinftigen
Meta-Analysen sollten deshalb erstens unpublizierte Studien eingeschlossen werden, zweitens
die Primirstudienstatistiken angegeben werden, und drittens im giinstigsten Falle statistische
Uberpriifungen eines Publikationsbias anhand der auch in der vorliegenden Arbeit

angewendeten Methoden durchgefiihrt werden. Abschlieend ist zu darauf hinzuweisen, dass
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auch die Heterogenitdt der eingeschlossenen Daten immer gepriift werden sollte (APA, 2008;
2009), und bei Vorliegen durch Moderator-Analysen gegebenenfalls aufzukldren ist
(Borenstein et al., 2009; Rustenbach, 2003). Dieses ist fiir die Priifung eines Publikationsbias
relevant, da die Methoden nur bei homogenen Datensédtzen angewandt werden diirfen. Die
vorliegende Arbeit soll deshalb iiber das positive Ergebnis eines nur geringen Ausmalles an
Publikationsbias hinaus dazu dienen, ein gesteigertes ProblembewuBtsein fiir das mogliche
Vorliegen eines Publikationsbias sowie fiir die Voraussetzungen und die Notwendigkeit

seiner Uberpriifung zu schaffen.

Weiterhin konnte die Représentativitit der vorliegenden Untersuchung hinsichtlich der
Generalisierbarkeit der Ergebnisse auf die nicht iiberpriiften Meta-Analysen dadurch
eingeschrinkt sein, dass die Meta-Analysen, die die Daten vollstdndig angegeben hatten und
homogene Datensdtze berichteten, moglicherweise sorgfiltiger durchgefiihrt wurden und
deshalb ein geringeres Ausmal} an Publikationsbias aufweisen, oder dass es andere zugrunde
liegende Faktoren gibt, durch die das Ergebnis der vorliegenden Priifung positiver ausfillt, als
es fiir die librigen Meta-Analysen der Fall sein konnte. Auch deshalb 146t sich das positive
Ergebnis der vorliegenden Arbeit moglicherweise nur mit Einschrankungen auf den gesamten
Forschungsbereich zu den untersuchten Storungen generalisieren und sollte sicherheitshalber

nur auf die hier gepriiften Meta-Analysen bezogen werden.

Leider waren in der vorliegenden Arbeit nicht alle mittleren Effektstirken sowie
Konfidenzintervalle exakt replizierbar. Im Bereich der Nachkommastellen liegen einige
Abweichungen der nachberechneten Werte von den Originaldaten der Meta-Analysen vor.
Eine Ursache fiir diese Abweichungen kénnen Rundungsdifferenzen bei der Nachberechnung
der Effektstarkeschétzer und ihrer Prazisionsmal3e aus den in den Meta-Analysen berichteten
Primirstudiendaten sein. Durch eine unmittelbare Uberpriifung eines Publikationsbias in jeder

Meta-Analyse, wie in MARS und Prisma empfohlen, wiirde auch dieses Problem geldst.

Die in der vorliegenden Arbeit verwendeten Methoden zur Uberpriifung eines
Publikationsbias verfiigen weiterhin itiber eine geringe Teststirke, wenn nur wenige
Primérstudien in einer Meta-Analyse eingeschlossen sind. Begg und Mazumdars
Rangkorrelationstest (1994) und Eggers Regressionsanalyse (Egger et al., 1997) weisen bei
weniger als zehn Primérstudien je Datensatz eine niedrige Teststdarke auf (Sterne & Egger,
2005). Eine gute Teststdrke liegt fiir die Trim und Fill Methode (Taylor & Tweedie, 2000a,
2000b) erst dann vor, wenn mehr als sechs Studien in einem Datensatz fehlen (Duval, 2005).

In einigen der in dieser Arbeit untersuchten Datensétze waren weniger als zehn Studien
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eingeschlossen, und es wurde zumeist nur eine geringe Anzahl fehlender Studien eingefiigt.
Deshalb ist die Teststarke fiir manche der vorliegenden Berechnungen als niedrig
einzuschdtzen, was zu dem geringen AusmaBl an Publikationsbias in den Ergebnissen

beigetragen haben konnte.

Abschlie8end ldsst sich festhalten, dass ein Publikationsbias in den untersuchten Meta-
Analysen nur in geringem Mafe vorliegt. Die Wirksamkeit der tiberpriiften Interventionen ist
mit Ausnahme einiger Therapiemethoden fiir die Schizophrenie substantiell gegeben. Die
nicht von einem Publikationsbias betroffenen wirksamen Therapieverfahren sowie die nach
der Korrektur um den FEinfluss des Bias als wirksam ausgewiesenen therapeutischen
Interventionen konnen in der klinischen Praxis zur Behandlung von Essstorungen,
Schizophrenie und Depressionen, zur Reduktion der damit verbundenen Symptomatik und des
psychischen Leidens, eingesetzt werden. Die Interventionen, deren Wirksamkeitseinschédtzung
sich durch die Korrektur um den Einfluss eines Publikationsbias verdndert hat, wurden
identifiziert und sollten unter Orientierung an den um den Einfluss eines Publikationsbias

korrigierten Wirksamkeitsnachweisen in der klinischen Praxis angewendet werden.
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Abstract

Objective: Publication bias should be assessed in every meta-analysis to ensure the validity of
the results. The aim of this study was to assess whether systematic reviews investigating

psychotherapeutic interventions for eating disorders are affected by publication bias.

Method: All systematic reviews up to September 2010 which reported the necessary data to
assess publication bias were included. Begg and Mazumdar’s adjusted rank correlation test,

Egger’s regression analysis and the Trim and Fill procedure were applied.

Results: We analysed 14 data sets reported in 2 meta-analyses for hints of the existence of
publication bias. Begg’s test indicated significant bias in two (14.29 %) of these data sets,
Egger’s test in three (21.43%). The Trim and Fill procedure changed the evaluation of the

efficacy of an intervention only once (7.14%).

Discussion: We found little evidence for the presence of publication bias. With one notable
exception, correcting for publication bias did not change the evaluation of the efficacy of

psychotherapeutic interventions.
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Publication Bias in Meta-Analyses of the Efficacy of Psychotherapeutic Interventions for

Eating Disorders

Eating disorders are characterized by severe psychic symptoms, prevalence rates in the
general population are 0.3-1% for bulimia nervosa (BN), 0.3-3% for anorexia nervosa (AN)
(1; 2), and 0.7-6.6 % for binge eating disorder (BED; 3; 4). The specific psychopathology
underlying eating disorders comprises concerns about weight and shape and also severely
affects self-esteem (5). The core symptoms of AN are starvation and weight loss. While binge
eating is the characteristic symptom of BED, compensatory behavior such as purging is the
defining additional characteristic of BN. Dietary restraints and body-image disturbances are
characteristic for BN and AN, whereas obesity is common in BED. High comorbidity rates,
especially for depression, are characteristic of all eating disorders (6; 7). For clinically
significant eating disorder symptoms which do not fulfill all criteria for one of the above
disorders, the additional category “eating disorders not otherwise specified” (EDNOS) has
been established in the DSM-IV (8). Furthermore, almost 10% of young women suffer from
subthreshold and threshold eating disorder symptoms (9) and are thus at a high risk of

developing a full disorder.

Untreated eating pathology often becomes chronic, and even after treatment the course
of the disorder is chronic or intermittent in 25 % of cases for AN (10), 40 % for BN (11) and
43% for BED (12). Efficacious treatments are essential to alleviate both the distress and the
functional impairment caused by eating disorders, and to reduce both the high prevalence and

chronicity rates.

Cognitive behavioral therapy (CBT) and interpersonal therapy (IP) are the two most
frequently investigated therapeutic interventions for eating disorders. Further therapies
include dialectic behavioral therapy (DBT), psychoanalysis, psychodynamic therapy,

humanistic therapy, systemic therapy and family therapy. In addition, in order to avert the
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development of threshold eating symptoms into full eating disorders, prevention programs for
universal as well as high risk samples have been developed. Therapeutic interventions and
prevention programs differ with regard to their theoretical conceptualization of eating
disorders, their therapeutic approaches and mechanisms, and their approach to forming a
patient-therapist relationship. Consequently, there are differences in their efficacy. In order to
reduce the suffering resulting from eating disorders, the most effective techniques need to be
offered to patients, as well as to people with onset symptoms to prevent the development of a

full disorder.

A large number of studies have been conducted to assess the efficacy of
psychotherapeutic interventions to treat eating disorders. Because it is difficult for researchers
and practitioners to obtain an overview over this multitude of studies, which sometimes also
include contradictory results, meta-analyses have been used for about two decades to
synthesize the results (13). Because meta-analyses are based upon larger samples, they

provide comprehensive and more precise evidence and thus have increased inferential power

(14).

The integration of empirical evidence in meta-analyses relies mainly on published
studies which are considerably easier to retrieve and, having passed a peer review process, are
often considered to represent higher quality research than unpublished studies. This rationale
is hardly convincing, however. As Lipsey and Wilson (15) point out, unpublished studies may
be of the same quality, and merely integrating published results may lead to systematically
biased effect size estimates that are not representative of the entire body of research that has
been conducted in a particular domain. All primary studies, including unpublished ones,
should therefore be included in a meta-analysis in order to obtain valid and unbiased results.
Otherwise, the set of studies that is included for meta-analysis may suffer from significant

bias (14).
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Sterling (16) appears to have been the first to suggest that positive results are more
likely to be published. But if the magnitude and the direction of an effect influence the
decision to submit or accept a research report, this induces a positivity bias into the published
body of research. Smith (17) coined the term publication bias for the selective publication of
positive or statistically significant results (18). There is consensus among most researchers
that publication bias has to be considered one of the biggest threats to the validity of meta-

analyses (19; 14).

In a literature search outlined in more detail below, we found that 17 meta-analyses
have been conducted to assess the efficacy of psychotherapeutic interventions for eating
disorders including BN, BED and EDNOS, and the prevention of eating disorders up to
September 2010 (4; 13; 20-34). The therapeutic approaches that were assessed in these meta-
analyses are CBT, exposure and response prevention, I[P, DBT, psychodynamic therapy,
analytic therapy, insight oriented therapy, non-directive therapy, nutritional and weight
management, psychoeducation, stress management and dissonance induction techniques. In
two systematic reviews of AN, no integrated mean effect size was reported (35; 36). None of
the 17 meta-analyses conducted to assess the efficacy of therapeutic interventions for eating
disorders controlled for publication bias with methods such as Trim and Fill (37; 38), Begg
and Mazumdar’s rank correlation test (39) or Egger’s regression analysis (40), indicating a
wide-spread lack of statistical control for publication bias. Furthermore, only 6 of the 17
meta-analyses (35 %) included unpublished studies. The importance of including unpublished
studies or assessing publication bias was not discussed in the other eleven meta-analyses.
While including only published studies may be defensible to the extent that the quality of
published studies is indeed better than that of unpublished studies, limiting a meta-analysis to
published studies may well introduce a systematic bias and can therefore seriously threaten

the validity of the meta-analysis (14). Consequently, undetected publication bias may exist in
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the meta-analyses that have been published to assess the efficacy of therapeutic inventions,

and the efficacy of the interventions mentioned above may therefore have been overestimated.

An overestimation of the efficacy of therapeutic interventions is especially
problematic if biased empirical evidence convinces researchers and psychotherapists to
endorse interventions that are mistakenly supported in meta-analyses (39). As a consequence,
publication bias is not just a statistical problem, but may also have serious practical
implications. The possible negative consequences are probably most severe for clinicians and
patients: Therapeutic techniques that are considered to be most effective and helpful are
taught to psychotherapists, and, as a consequence, patients with eating disorders might be
treated with inefficient or even harmful techniques as a result of biased meta-analyses. This
may also lead to unnecessarily high costs, not only for the health care system, but also for
society at large. Publication bias may also mislead researchers by inducing them to conduct
studies dealing with questions that have already been investigated, but were not published
because of their non-significant result. This may cause a waste of money, time and personnel
resources, and must also be considered unethical with regard to the patients participating in

such studies.

The selective publication of studies with positive results may occur for a number of
different reasons, including the limited space available in scientific journals, explicit or
implicit editorial policies to regard significant results as more meaningful, and the reluctance
of researchers to invest work in submitting articles reporting negative or null findings in
anticipation of their likely rejection. Other reasons for investigators to selectively publish
significant results might be that the results of a study favor a researchers' or publishers'
preferred intervention, or that they consider them to be more “interesting” or "convincing".
Finally, it is also possible that ongoing studies are stopped if it becomes foreseeable that their

results will be insignificant (18).
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Selective reporting can also occur as a result of small study effects. Minor effects do
not reach significance if they are investigated in small samples, even though an effect of
similar size would become significant in a larger sample. If the significance of a study
determines the probability of its publication, small studies are more likely to get published if
they yield larger effects. This may result in a correlation between study size and effect size
(41). Accordingly, Kraemer and colleagues (42) argued that publication bias can occur as a
result of the selective publication of significant and extreme effects which are based on small
sample sizes with insufficient power. This poses a problem to the meta-analytic integration of

research findings because small studies are more likely to show large effects by chance (14).

The perhaps best solution to prevent publication bias is to implement registers in
which all studies have to be listed at the time of their inception (43; 14). Another approach is
that researchers conducting meta-analyses take pains to also include unpublished studies.
However, since unpublished studies are difficult to obtain, this is usually not feasible. As a
consequence, publication bias should be controlled for statistically in every meta-analysis (14;

44).

Meta-analyses of psychotherapeutic interventions for eating disorders have not been
comprehensively assessed for publication bias. Publication bias might therefore be an as yet
undiscovered threat to the validity of the empirical evidence regarding the efficacy of
interventions for eating disorders. The aim of this study was to assess the influence of
publication bias in meta-analyses investigating psychotherapeutic interventions for eating
disorders. The existence and impact of a possible publication bias was tested, and in case bias
was found, corrected effect size estimates were calculated. In addition, the difference between

the original and the unbiased effect sizes was tested for significance.

METHODS
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Data sources

In order to assure the comprehensive retrieval of all published meta-analyses and
systematic reviews about psychotherapeutic interventions for eating disorders, we followed
the search strategies recommended by Lipsey & Wilson (15). First, we performed an
extensive computer search using the databases PsycInfo and Psyndex up till September 2010.
The keywords “meta-analysis” or “systematic review” and “eating disorders” were used in
combination, as well as combinations of “meta-analysis” or “systematic review” and each of
the main diagnoses, “bulimia nervosa”, “anorexia nervosa” and “binge eating disorder”. The
search was confined to reviews and meta-analyses reported in English or German language.

Cross-references to other articles and book chapters were also followed if they were found in

the initial search.

Study selection and data extraction

When an abstract provided insufficient information, the respective article was checked
in order to not miss a relevant review. Eligible systematic reviews and meta-analyses had to
involve BN, AN, BED, or EDNOS in general according to the diagnostic criteria of either
DSM-III-R (45), DSM-1V (8), DSM-IV-TR (46), ICD-9 (47) or ICD-10 (48). Meta-analyses
and reviews regarding prevention of eating disorders with unselective or high risk samples
also met the inclusion criteria. Eligible articles had to involve at least one therapeutic
intervention. All psychotherapeutic interventions employed were included. Reviews that
targeted several disorders simultaneously and were not restricted to the treatment of eating
disorders were excluded. Finally, we excluded meta-analyses that examined the effectiveness

of pharmacological treatment because the focus of this study is on psychotherapy research.

Some meta-analyses reported several arms of studies. In this case, we restricted our

analyses to those arms reporting a pooled effect size estimator, the primary studies” effect
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sizes and a measure of their precision, because these data are necessary to assess publication
bias. If these data were not reported, we attempted to obtain them from the authors. A study
was included if some measure of precision (confidence intervals, standard deviations,
standard errors or variances) was available for each study. If the effect size index was a
correlation coefficient, no measure of precision was needed if the sample size was reported
instead. If any of the necessary data was missing, the raw data means and standard deviations
or variances — if available - were used to calculate the effect sizes and their precision. Cases in
which the reported effect sizes did not match the effect sizes we computed on the basis of the

raw data were excluded from analysis.

When using methods based on an investigation of funnel-plot asymmetry to detect the
presence of publication bias, it is important to note that the cause of asymmetry cannot by
determined from the asymmetry itself. Asymmetry may result from many causes, including
heterogeneity, undetected covariates, methodological inadequacies, or chance (49). In case of
between-study heterogeneity, statistical methods based on a homogeneity assumption are
inappropriate and lead to false alarms (37, 38, 50, 51, 52). Therefore, to avoid erroneous
conclusions due to a violation of the assumptions underlying the statistical tests to detect
publication bias, homogeneity of the pooled effect sizes was set as an additional inclusion
criterion. Finally, since an assessment of publication bias is unreliable and does not have
sufficient power if the number of studies is too small (41), all study arms comprised of less

than six studies were also excluded.

Assessment of publication bias

Several methods for the assessment of publication bias have been developed. The most
familiar is the funnel plot (53), a scatter plot with the effect size of the studies graphed on the
abscissa against a measure of the size of the study or the precision of the effect plotted on the

ordinate. If no publication bias is present, the effect sizes should be dispersed symmetrically
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around the mean effect size estimate at any level of precision, and thus resemble an inverted
funnel. The smaller and less precise studies are expected to scatter more widely at the bottom
of the graph due to their poor precision, whereas the larger studies are expected to show less
scatter at the top of the graph. If unpublished studies with null or negative effects are not
included in the meta-analysis, the dispersion becomes asymmetrical because of a gap in the
funnel where the smaller studies with null or negative effect sizes would have to be expected
but are missing. The assessment of publication bias based on a visual analysis of the funnel
plot simply takes a look at the asymmetry in the dispersion of the effect sizes around their
mean. The major drawback of this method is the subjectivity of a merely visual interpretation
of asymmetry. The visual analysis is also confounded by the fact that different measures of
precision lead to very different shapes of the funnel plot (41). To resolve this problem,
quantitative and thus more objective methods have been developed to detect publication bias
or small study effects. The three methods that were applied in the present study are described

below.

The first method we applied is a non-parametric test to detect small study effects, the
Begg and Mazumdar (39) adjusted rank correlation method. It examines the association
between the standardized effect sizes and their variances using Kendall’s Tau. Ranks are
assigned separately for both measures, and a trend toward publication of studies with smaller
samples and large effects is indicated by a significant positive correlation between the effect
sizes and their variances. If there is no publication bias, no relationship between the effect
sizes and their variance is to be expected. Testing the correlation for significance therefore

provides a statistical test for small study effects and hence, publication bias.

The second method is a parametric test with higher power to detect small study
effects, Egger’s linear regression method (40). The standard normal deviate (the effect size

standardized by its standard error) is regressed against its precision (the inverse of its standard
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error). The slope represents the magnitude and direction of the effect, and the intercept yields
a measure of asymmetry in a funnel plot: if the regression line does not run through the origin,
this indicates asymmetry in the dispersion and the intercept can be used as a measure of the
degree of asymmetry. Both Begg’s and Egger’s methods do not adjust for publication bias.
Two-sided p-values should be utilized, as Sterne and Egger (54) argue, because a reverse
pattern with larger studies showing larger effects might also occur. However, other authors
have argued that one-tailed tests should be conducted, because publication bias is expected to
reduce, rather than to enlarge the mean effect size (55). We therefore decided to report both

one- and two-sided significance tests. The probability of a type I error was set at.05.

The third method, the non-parametric Trim and Fill procedure (37; 38), goes beyond
the mere assessment of the degree of asymmetry in a funnel plot; rather, it estimates and
adjusts for the number of apparently missing studies, as well as their potential impact on the
estimate of mean effect size. In the absence of bias the effect sizes are distributed
symmetrically around the true effect size. In case of asymmetry, the probable number of
missing studies is estimated by first trimming off the asymmetric right-hand side of the funnel
plot, which consists of the largest effect sizes, and second re-filling the trimmed studies and
the imputed missing studies with null and negative effects on the left-hand side around the
symmetric remainder. By means of this procedure, Trim and Fill estimates the number and
outcome of missing studies and a new mean effect size, adjusted for bias. The trimming and
filling is done by an algorithm that usually stabilizes after a few iterations, when the resulting
funnel plot is symmetric. The corrected effect size estimate is based on the data set of the
observed and the augmented studies, and a new 95% confidence interval based on the
observed and the imputed studies is computed. Trim and Fill should be seen as a sensitivity

analysis for the robustness of the effect estimate against publication bias, and one should not
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interpret the number and effect sizes of the missing studies generated by Trim and Fill as the

exact values of the missing studies (56).

All three methods suffer from reduced power to detect small-study effects if they are
based on a small number of studies (37; 38; 41; 54; 56). The three methods give comparable
results for the detection of bias in most cases (56; 57), but they might differ in some cases due
to their different power and an unequal risk for false positives, depending on the number of

primary studies the analysis is based on and their sample size.

All tests were performed using the software “Comprehensive Meta-Analysis” (Version
2.2), which was developed for meta-analytic effect calculations (58). To apply Begg's rank
correlation method, Egger’s regression analysis and the Trim and Fill procedure, the primary
studies” effect sizes and a measure of their precision were entered and the mean effect size

was calculated in an intermediate step.

Two additional methods that have been proposed to detect publication bias, the
failsafe N (59; 60) and an approach based on selection models (61), were not applied in the
present study. This decision was made in the case of the failsafe N formula because of its
many shortcomings. Firstly, the assumption underlying Rosenthal’s formula (59) is that the
average effect size of missing results is null, which is quite unlikely if they are missing due to
publication bias (62). Furthermore, the formula is just an ,,ad hoc rule of thumb* (60), as
neither the sample size of the missing studies (studies with n=10 are set equal to studies with
n=1000) nor information about a possible heterogeneity or potential moderators or other study
characteristics can be accounted for. No statistical model underlies the formula, and the
distribution of the failsafe N statistic is unknown. Failsafe N and related formulas have been
developed by a number of authors (63-65), but none of them solves all of the problems

outlined above. Moreover, different formulas for the computation of the failsafe N lead to
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different estimates of the number of missing studies. Becker (60) therefore concluded that the

method should be abandoned in favor of more informative methods (57).

In the case of selection models, the probability of publication is modeled as a weighted
function of the p-values associated with each primary study, or as a function of the primary
studies” effect size estimates and their associated standard errors. The number of missing
studies and their effect on the pooled effect size are estimated. The major disadvantage of
selection models is that they are computationally burdensome and highly computer intensive

to run. For these reasons they are not frequently used (61; 66) and are not applied here.

RESULTS

Description of meta-analyses investigated

Our search yielded two meta-analyses that met all inclusion criteria and thus qualified
for the present analysis: those of Hay, Bacaltchuk, Stefano and Kashyap (23), and Stice &

Shaw (28).

The efficacy of cognitive behavioral therapy (CBT), interpersonal therapy, hypno-
behavioral therapy, dialectic behavioral therapy, supportive therapy and any other
psychotherapy including behavioral weight loss treatment for overweight binge eaters was
assessed in the meta-analysis of Hay et al. (23). The specific disorders under investigation
were BN, BED and EDNOS. Individual effect sizes were calculated separately for two
categories: for CBT on the one hand, and on the other hand for a category consisting of all
other treatments. Only randomized controlled trials were included by Hay et al. (23). The
relative risk of binge eating at the end of treatment and measures of the severity of bulimic
symptoms were used as main outcomes, and additional secondary outcomes such as weight,
depression, eating attitude, remission and dropout rates, interpersonal functioning and general

psychiatric symptoms were also provided.
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In the second meta-analysis by Stice and Shaw (28), prevention programs for eating
disorders were analyzed. The risk status of the samples in the primary studies was given and
classified as universal if the intervention was delivered to classes, or if the objective was not
known to participants at the time of inception. Samples were classified as high-risk when
participants were screened for risk factors and thus constituted a preselected sample. Both
interactive and didactic formats of prevention programs were investigated. Overall effect sizes
were also calculated by including all samples and formats. Only randomized controlled trials
were included. Outcome measures consisted of eating pathology and five risk factors for
eating disorders, namely thin-ideal internalization, body dissatisfaction, dieting, negative

affect and body mass.

Both meta-analyses included unpublished studies. Publication bias had not been
assessed statistically in either study, but Hay et al. (23) used funnel plots to detect asymmetry.
Their visual examination of the funnel plots suggested some asymmetries which were briefly
discussed in the original analysis, but no funnel plots were displayed for the separate

outcomes, and no statistical test of the extent of the asymmetries was conducted.

The treatment efficacy was estimated by the standardized mean difference (SMD) and
the relative risk (RR) in Hay et al. (23), who reported 95 % confidence interval limits as a
measure of precision. Relative risks smaller than 1 indicated that a treatment was efficacious
in the experimental group (49; 23). Stice and Shaw (28) provided correlation coefficients (r)
and the size of the samples for which they were computed. Both Hay et al. (23) and Stice and
Shaw (28) used the random effects model for the integration of study effects. We therefore
also used the random effects model. We separately analyzed all mean effect sizes for data sets
that were based on the integration of six or more primary studies” effect sizes (41). Overall,
14 pooled effect sizes met the inclusion criteria of a) assessing the efficacy of therapeutic

interventions or prevention programs for eating disorders, b) providing the effect sizes of the
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included primary studies and a measure of their precision, ¢) homogeneity of the effects, and
d) a data base of at least six studies (see Table 1). Eleven of these 14 data sets were originally
reported by Hay et al. (23); three were reported by Stice and Shaw (28). A complete list of all
14 data sets is given in Table 1, which also reports the number of studies included in each data
set. All of the eleven data sets reported by Hay et al. (23) refer to post treatment measures for
different therapies and control groups; for example, one set of data compared patients treated
with CBT and a waiting list control group regarding the severity of bulimic symptoms as the
outcome variable. Each of the eleven sets of effect sizes included data from between one and

four unpublished primary studies.

The three sets of effect sizes reported by Stice and Shaw (28) refer to follow-up
effects. Two of the data sets also included 3 and 4 unpublished studies, respectively. To avoid
false positives, we decided not to include the post-treatment effects also reported by Stice and
Shaw (28), because we found these effect sizes to be heterogeneous using a Q-test, offering an

obvious alternative explanation for the apparent asymmetry of the respective effect sizes.

For most of the mean effect sizes of the two meta-analyses, our recalculations
performed on the raw data matched the original ones. In a few cases, however, the
recalculations showed some — always minor - deviations from the original estimates (by .01
for one of the mean differences d, by .01 for one relative risk, and by .01, .03 and .04 for three
correlation coefficients (r)). These small discrepancies were probably the result of different
rounding. For a statistical assessment of publication bias, we used the recalculated effect

sizes. The original and recalculated effect sizes are shown in Table 1.

Results of the Trim and Fill calculations

According to the Trim and Fill calculations, at least one missing study was identified

in one or more of the data sets reported by Hay et al. (23) and by Stice and Shaw (28).
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Corrected mean effect size estimates were calculated for all asymmetric data sets,
taking the values of the putative missing cases into account. Overall, 9 of the 14 effect sizes
were slightly altered by this procedure, because Trim and Fill identified up to four missing
studies, thus indicating the presence of publication bias. In 4 data sets the therapeutic
approaches were assessed as significant both before and after correction, and in 4 data sets the
mean effect sizes were non-significant before and after reduction. However, in one data set
the mean effect size changed from non-significance to significance after correcting for
publication bias. The detailed results of the Trim and Fill calculations for all outcome

measures are shown in Table 1.

Insert Table 1 about here

Data sets #1 to #3 and #5 to #10 in Table 1 estimated the efficacy of CBT for BN,
BED and EDNOS combined (23). This was done either in comparison to a group of other
psychotherapies taken together (PT), or as compared to the outcomes observed in a waiting
list (WL) control group, using either bulimic symptoms, weight, general psychiatric
symptoms, interpersonal functioning, remission rates or dropout rates as outcome measure.
Data sets #4 and #11 estimated the efficacy of PT as compared to WL for the treatment of
BN, BED and EDNOS using either bulimic symptoms or dropout rates as outcome measure.
In six of the eleven data sets reported by Hay et al. (23), mean effect size estimates were
based on mean standardized differences (d), three of which showed evidence of publication
bias because additional studies were imputed by the Trim and Fill procedure. This included a
set of studies concerned with the difference between CBT and PT regarding the reduction of
bulimic symptoms (data set #1) and overweight (data set #2), and a set of studies investigating
the efficacy of CBT as compared to a waiting list using bulimic symptoms (data set #3) as the
outcome of interest. However, in spite of the additional studies imputed by the Trim and Fill

procedure, there was no significant difference between the original effect size estimates and
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the corrected ones in any of these three data sets. Moreover, contrary to expectations, only
one of the imputed sets of studies (those for a comparison between CBT and PT regarding
post-treatment overweight, data set #2) led to a reduced, rather than enlarged effect size
estimate. Both before and after correction, the confidence interval for the effect size estimate
for the comparison of CBT and PT included zero and thus, the correction according to the
Trim and Fill procedure did not change the assessment of the relative merits of CBT and PT
in reducing weight. Thus, both of these approaches appear to be equally efficacious. For
assessing the efficacy of CBT compared to PT (data set #1) and CBT compared to a waiting
list (data set #3), both regarding the reduction of bulimic symptoms as the outcome of interest,
the Trim and Fill procedure actually enlarged the corrected estimates of effect size. Both

before and after correction, the efficacy of CBT was assessed as significant greater than zero.

No studies had to be imputed in the three data sets #4, #5 and #6, comparing the
efficacy of PT to WL (data set #4) regarding bulimic symptoms, and that of CBT compared to
PT regarding psychiatric symptoms (data set #5), and regarding interpersonal functioning

(data set #6).

For the data sets #7 to #11, the mean effect size estimates were calculated as RR. Data
set #7 compared CBT to PT regarding remission rates, data set #8 regarding dropout rates.
Two data sets compared CBT to WL, again regarding remission rates (data set #9) and
dropout rates (data set #10); and one data set compared PT to WL for dropout rates (data set
#11). The data set of CBT compared to WL regarding remission rates (data set #9) was not
affected by publication bias (see Table 1). In contrast, the data set regarding remission rates
for the comparison of CBT versus PT (data set #7) and all data sets regarding dropout rates
(data sets #8, #10 and #11) were corrected by the Trim and Fill procedure. In all four of these
asymmetric data sets, there was no significant difference between the original and the

corrected effect size estimates. As expected, all mean effect estimates were reduced if a
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correction was necessary. In the three data sets #8, #10 and #11 both the original and the
newly estimated corrected pooled effect sizes did not significantly differ from zero and thus,
the evaluation of the efficacy of these interventions was not changed by taking a possible
publication bias into account. The efficacy of CBT and PT did not differ in reducing dropout
rates (#8), and neither CBT nor PT were more efficacious in reducing dropout rates than WL
(#10 & #11). However, the correction according to the Trim and Fill procedure changed the
assessment of the efficacy of CBT compared to PT (#7) in reducing remission rates: the effect
size turned significant after reduction. The original effect size demonstrated an equal efficacy

of both approaches, whereas the corrected effect size indicated a higher efficacy of CBT.

Three data sets estimated the efficacy of prevention programs for universal and high
risk samples taken together (28). Two data sets regarding the outcome measures thin-ideal
internalization (data set #12) and negative affect (data set #13), for which the mean effect
sizes were calculated as correlation coefficients (7), were corrected for publication bias by the
Trim and Fill procedure, and missing studies were imputed to compute corrected effect sizes.
Both mean effect size estimates were reduced by this procedure, indicating that four primary
studies with non-significant effects for prevention programs were missing in each data set.
Again, in both data set #12 and #13, there was no significant difference between the original
and the corrected estimates of effect size. Confidence intervals for the original effect size
estimates were not reported in Stice and Shaw (28), but the effect estimates we replicated,
both before and after correction, were significant, as zero was not included in any of the
confidence intervals. In conclusion, the correction did not lead to a significant reduction, and
the efficacy of prevention programs for changing thin-ideal internalization (data set #12) and
negative affect (data set #13) remained statistically significant. Data set #14, regarding the
efficacy of prevention programs in reducing body mass, needed no correction according to the

Trim and Fill procedure.
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To illustrate the Trim and Fill method, Figure 1 shows the funnel plot for the reduction
of overall negative affect at follow up, the data set with the largest number of studies

estimated as missing (N = 4; data set #13).

Insert Figure I about here

Results of the rank correlation and regression method

Finally, we assessed the impact of publication bias using the rank correlation (39) and
regression methods (40). Both one-sided and two-sided significance tests were conducted.
The rank correlation method indicated a significant relationship between effect sizes and their
variance in three data sets for one-sided testing. This included remission rates in the
comparison of CBT and WL (data set # 9), as well as thin-ideal internalization (data set #12)
and negative affect (data set #13) in the data sets reporting the efficacy of prevention
programs. In the case of thin-ideal internalization, the correlation between effect sizes and
their variance was no longer significant if a two-sided test was used. The linear regression
method indicated significant asymmetry for the same three effect sizes, using either a one-
sided or two-sided significance test. Thus, Begg’s and Egger’s methods led to essentially the

same conclusions (see Table 1).

Concordance between the three methods

In 11 of the 14 data sets, none of the methods employed indicated the presence of
publication bias. Begg’s and Egger’s tests were not significant in any of the 11 data sets, and
none of the reductions of the Trim and Fill procedure was significant. Thus, there was an

almost complete concordance between all three methods in the vast majority of cases.

Begg’s and Egger’s tests indicated a significant bias in two (three) of the remaining
data sets if they were conducted two-tailed (one-tailed). When the Trim and Fill procedure

identified the studies missing in these three data sets, their inclusion changed the pattern of
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significance only once: the effect size changed from non-significance to significance. Beside
this notable exception, in the few data sets in which some evidence for publication bias was
found, the evaluation of the efficacy of psychotherapy for eating disorders and of prevention
programs was not changed after correcting for a minor tendency toward the selective
publication of positive results. Thus, taken together, we found only little evidence for the
presence of publication bias. In summary, we can therefore conclude that in most of the data
sets where some evidence for publication bias was found, the efficacy of the interventions was
unchanged by the selective publication of positive results, and even in the data set where it

was changed, the efficacy of CBT remained quite substantial.

DISCUSSION

This study was designed to test for the presence of publication bias in meta-analyses of
the efficacy of psychotherapeutic interventions and prevention programs for eating disorders.
This was done to identify the most efficacious therapies undistorted by the possible selective

publication of positive results for specific treatments.

Depending on the type of test, Begg’s rank correlation method indicated significant
publication bias in 3 (21.43 %, one-sided test) or 2 (14.29 %, two-sided test) of the data sets.
Regardless of the type of test, Egger’s regression analysis found evidence for publication bias
in three of the data sets (21.43 %). The additional significant finding for Egger’s regression
analysis might reflect the larger statistical power of this approach (40; 50). Thus, there was
some evidence for a selective publication of positive results. Similarly, the Trim and Fill
procedure also suggested that there were missing studies in 9 out of 14 (64.29%) data sets
reported in the two meta-analyses that qualified for inclusion. However, all of the nine effect
sizes were altered non-significantly, as there was never a significant difference between the
original and the corrected effect sizes, respectively. In addition, in most of the cases the

general pattern of the efficacy of the interventions was not changed by taking a putative
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publication bias into account, as can be seen from the fact that both the original and the newly
estimated corrected pooled effect sizes were significant in 4 of the 9 data sets in which studies
had to be imputed. Both before and after correction, the efficacy of these therapeutic
approaches was assessed as significantly larger than zero. Furthermore, for 4 data sets, the
original and the corrected effect size estimates were both non-significant. In one data set,
however, publication bias changed the pattern of efficacy, as the original RR did marginally
fail to reach significance, and the corrected RR turned significant. Therefore, the imputation
of presumably missing studies resulted in a significant change of the effect size estimates only
once. This result is most important: the impact of publication bias is only once severe and
does otherwise not affect the efficacy of the treatments. After correcting for bias, CBT and PT

were no longer equally efficacious, as CBT turned out to be superior.

In conclusion, there was thus very little evidence for a selective publication of positive
results. The validity of the data sets that were tested and found to be not significantly affected
by publication bias is enhanced. We can conclude that the minor tendency toward selective
publication of positive results hardly changes the assessment of the efficacy of the therapeutic

and preventive interventions.

Interestingly, the two meta-analyses by Hay et al. (23) and Stice and Shaw (28) that
provided the data sets for the present analysis both commendably also included unpublished
studies and doctoral theses that had not been published in journals. The inclusion of these
studies may have contributed to the relatively slight tendency towards publication bias we
found, emphasizing the importance of attempting to also include unpublished studies in meta-

analyses.

To summarize the efficacy of the treatments under investigation, CBT can be
considered efficacious for reducing bulimic symptoms and remission rates, and CBT and PT

are equally efficacious in reducing overweight and enhancing interpersonal functioning. CBT
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is of higher efficacy than PT in reducing remission rates. However, there is no difference
between CBT and PT in reducing dropout rates, and if CBT and PT are compared to WL for
this outcome measure of interest, both effect sizes are non-significant, indicating that both
treatments are no more efficacious than WL. Furthermore, prevention programs are
efficacious in reducing risk factors for the development of eating disorders, namely thin-ideal
internalization, negative affect and body mass. To conclude, treatments for eating disorders

can mostly be considered efficacious, with the exception of reducing dropout rates.

Limitations of this study

One limitation of the present study was that for some meta-analyses, the necessary raw
data needed for a post-hoc assessment of publication bias was no longer available. We
therefore recommend that an assessment of small-study and publication bias should become
the methodological standard, and sensitivity analyses for publication bias should routinely be
included in every meta-analysis, rather than be left to follow-up analyses by other researchers
(49; 53; 54). Statistical guidelines such as the “Meta-analysis reporting standards” (MARS)
included in the 6th edition of the APA Publication Manual (67; 68) and the “Preferred
reporting items for systematic reviews and meta-analyses” (PRISMA; 69) do now include a

recommendation to always test for publication bias in meta-analyses.

At present, cognitive behavioral therapy is the only therapy for which a sufficient
number of studies exist that allow for a differential evaluation in meta-analyses with regard to
different outcome measures. For several other therapies, including interpersonal therapy,
hypno-behavioral therapy, dialectic behavioral therapy, supportive therapy and any other
psychotherapy such as behavioral weight loss treatment for overweight binge eaters, studies
had to be combined in the meta-analysis of Hay et al. (23) in order to obtain sufficiently large
data sets. Thus, no differential recommendations regarding their application can be given for

these therapies on the grounds of the evidence at hand. Moreover, no meta-analyses could be
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retrieved that calculated differential effect sizes for psychoanalysis, humanistic therapy or
therapies such as interpersonal or systemic therapy. It thus seems that such studies have either
not been conducted, or have not been published. This unfortunate lack of research makes it
impossible at present to accurately assess the efficacy of these therapies, and we therefore
recommend that additional studies investigating these therapeutic approaches be carried out.
Another blind spot of the present body of research is that no pooled effect sizes are available
regarding the treatment of AN. There therefore seems to be need for additional studies aimed

at identifying treatments for this specific disorder.

From a sociological point of view, a researcher’s decision to submit the results of a
study for publication is guided by the rules of the social system of the scientific community
(70) and by gratifications provided by the scientific system (71; 72). It is often difficult to get
negative results published, and researchers may therefore be tempted to invest their effort in
potentially more rewarding projects. Similarly, editors may be inclined to give precedence to
significant rather than non-significant results. It may well be argued, however, that to avoid
producing a biased body of published research, the peer review process should try to identify
and reject erroneous results rather than results that are at odds with a researcher’s hypothesis,

or that are not statistically significant.

A convincing solution to prevent publication bias is the compulsory implementation of
a systematic, comprehensive, and freely accessible register of all studies that are conducted in
a given field of research. Studies included in such a register can no longer disappear and be
left out in future meta-analyses, and the data may even be listed directly in such registers (14;
43). Ultimately, it will only be in domains for which registers have not yet been implemented
that a researcher will have to resort to methods such as the Trim and Fill procedure, Begg and
Mazumdar’s rank correlation method, and Egger’s regression analysis to assess publication

bias (49; 50; 54).
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The positive conclusion that can be drawn from the present analysis, however, is that
in spite of the current lack of such a central register, publication bias has hardly invalidated
the results of prior meta-analyses of the efficacy of psychotherapeutic approaches to treat and
prevent eating disorders. The evaluation of the efficacy was only changed for one data set, in
favor of CBT. Efficacious prevention programs and treatments are available, and their

efficacy is not the result of a reporting bias.
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Table 1: Results of the Trim and Fill procedure, Begg and Mazumdar’s (1994) rank-correlation test, and Egger’s

et al. (1997) regression analysis.

Data set Author Intervention/ Original Replicated Effect size Number Number Begg (Tau)
number dependent effect size  effect size corrected for of of and Egger
measure/ (95% CI) (95% CI) publication bias included missing (fy)
Comparison (95% CI) studies studiesa
ccor-
ding to
Trim
and Fill
1 Hayet CBT vs. PT/ d=021** 021° 0.24* 15 1 Tau=.07
al. bulimic (0.09; (0.06; 0.36)  (0.08;0.41) Bo=.7
(2009)  symptoms/ 0.34)
post-treatment
2 Hayet CBT vs. PT/ d=-0.18 -0.18 -0.12 11 3 Tau=.35
al. weight/ post- (- 0.34; (-0.34;0.01) (-0.27;0.03) Bo=1.27
(2009)  treatment 0.01)
3 Hayet CBTvs. WL/ d=0.94 0.94" 0.98" 12 1 Tau=-.15
al. bulimic (0.7, 1.19)  (0.7;1.18) (0.74; 1.22) Bo=-1.91
(2009)  symptoms/
post-treatment
4 Hayet PTvs. WL/ d=1.14 1.14° 7 0 Tau = -.47
al. bulimic (0.89; (0.89; 1.38) Bo=-2.11
(2009)  symptoms/ 1.39)
post-treatment
5 Hayet CBTvs.PT/ d=0.13" 0.14 7 0 Tau =-.33
al. general (-0.09; 0.35) (-0.08; 0.37) Bo=-1.71
(2009)  psychiatric
symptoms/

post-treatment



Data set Author Intervention/ Original Replicated Effect size Number Number Begg (Tau)
number dependent effect size  effect size corrected for of of and Egger
measure/ 95% CI) (95% CI) publication bias included missing (f)
Comparison (95% CI) studies studiesa
ccor-
ding to
Trim
and Fill
6 Hayet CBTvs.PT/ d=0.12"> 0.12 7 0 Tau = -.05
al. interpersonal (-0.05; (-0.04; 0.28) Bo=.37
(2009)  functioning/ 0.28)
post-treatment
7 Hayet  CBT vs. PT/ RR=0.87 0.87 0.79* 10 2 Tau=.02
al. remission/ (0.74; (0.74;1.02)  (0.65;0.95) Bo=.74
(2009)  post-treatment  1.02)
8 Hayet  CBT vs. PT/ RR=097 0.97 0.84 14 3 Tau=-.13
al. drop out due (0.70; 1.35) (0.70; 1.35)  (0.60; 1.16) Bo=-.60
(2009)  to any reason/
post-treatment
9 Hayet CBTvs.WL/ RR=0.69" 0.69 8 0 Tau = -.64*F
al. remission/ (0.61; (0.61; 0.79) Bo=-3.53 *7
(2009)  post-treatment  0.79)
10 Hayet CBTvs.WL/ RR=146 145 1.27 11 1 Tau=.29
al. drop out due (0.77;2.79) (0.78;2.71)  (0.66; 2.44) Bo=1.26
(2009)  to any reason/
post-treatment
11 Hayet PTvs. WL/ RR=144 144 0.94 6 3 Tau = .07
al. drop out due (0.83;2.49) (0.83;2.49)  (0.49; 1.8) B0 =.87
(2009)  to any
reason/post-

treatment



Data set Author Intervention/ Original Replicated Effect size Number Number Begg (Tau)
number dependent effect size  effect size corrected for of of and Egger
measure/ 95% CI) (95% CI) publication bias included missing (f)
Comparison (95% CI) studies studiesa
ccor-
ding to
Trim
and Fill
12 Stice &  Thin-ideal r=0.15 0.12° 0.10" 23 4 Tau = .35%
Shaw internalization  (-) (0.07; 0.16) (0.05; 0.14) Bo=1.42%%
(2004)  /overall/
follow up
13 Stice & Negative r=0.09 0.08" 0.06" 17 4 Tau = 43%5
Shaw affect/overall/  (-) (0.04; 0.12) (0.02; 0.11) Bo=1.28*%
(2004)  follow up
14 Stice & Body mass/ r=0.05 0.09* 11 0 Tau = -.04
Shaw overall/ ) (0.04; 0.13) Bo=-.31
(2004)  follow up

Note. All effect sizes are based on the random effects model.CBT = Cognitive behavioral therapy; CI = confidence interval; d

= standardized mean difference; PT = psychotherapy; RR = relative risk; r = correlation; WL = waitlist.

*Significant effect size with a confidence interval not including zero.

® The original minus sign for this effect size was converted into a positive sign to make effect sizes larger than 0 indicate the

efficacy of a treatment.

The original positive sign for this effect size was converted into a negative sign to make effect sizes larger than 0 indicate

the efficacy of a treatment.

* p<.05, one-sided; Tp< .05, two-sided
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Note. An illustration of the Trim and Fill method showing the funnel plot for the reduction of overall negative affect after
delivery of prevention programs at follow up, displaying Fisher's z (data set #13; Stice & Shaw, 2004). The dark circles

indicate the four studies identified as missing.
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Abstract

Objective: Meta-analyses are prone to publication bias, the problem of selective publication of
studies with positive results. It is unclear whether the efficacy of psychotherapeutic
interventions for schizophrenia is overestimated due to this problem. This study aims at
enhancing the validity of the results of meta-analyses by investigating the degree and impact

of publication bias.

Method: Begg and Mazumdar’s adjusted rank correlation test, Egger’s regression analysis and
the Trim and Fill procedure were applied to all systematic reviews up to September 2010 that

reported the necessary data to assess publication bias.

Results: We examined 22 data sets, reported in 10 meta-analyses, for indications of
publication bias. Begg’s test indicated significant bias in 2 (9.09%) of these data sets, while
Egger’s test found bias in 3 (13.64%) of the data sets. The correction by the Trim and Fill
procedure changed the significance of an effect size only once (4.55%), and did so
unexpectedly in favor of the treatment condition. Psychosocial family interventions, regarding
the outcome measure “leaving study early” in the time period between 13 and 24 months,

were shown to be efficacious.

Discussion: Overall, we found only moderate evidence for the presence of publication bias.
With one notable exception, the pattern of efficacy of psychotherapy for schizophrenia was
not changed in the data sets in which publication bias was found. Several efficacious therapies

exist, and their efficacy does not seem to be the result of publication bias.

Keywords

Schizophrenia, publication bias, meta-analysis, psychotherapy research



1. Introduction

The efficacy of psychotherapeutic interventions to treat schizophrenia, a serious
mental illness with a median lifetime prevalence of 4 per 1000 persons (McGrath, Saha,
Chant & Welham, 2008), has been investigated in a large number of empirical studies. In
order to obtain an overview over this multitude of studies and to retrieve results with
increased inferential power and validity, meta-analyses have been used to synthesize these
results. Being based upon bigger samples, meta-analyses provide comprehensive and more
precise evidence for the efficacy of therapeutic interventions (Rustenbach, 2003).
Psychotherapeutic and cognitive interventions for schizophrenia which have frequently been
investigated in meta-analyses comprise cognitive behavioral therapy (CBT), family oriented
therapy, integrated psychological therapy (IPT), psychoeducation, and cognitive remediation
trainings. The effect size estimates for these interventions provide an evidence base for
guidelines and recommendations for clinical practice. On the basis of such empirical results,
the official treatment guidelines in both the United Kingdom and the United States regard
psychological interventions as essential for the treatment of schizophrenia, and now include

CBT, especially for psychosis (NICE, 2003, 2009).

However, the validity of the results of meta-analyses dealing with the efficacy of
psychotherapeutic interventions may be affected by selective reporting of positive outcomes-
publication bias (Rothstein, Sutton & Borenstein, 2005). Publication bias is a systematic bias
that is characterized by the preferential publication of studies with significantly positive
results, as opposed to null or non-significant results (Hopewell, Clarke & Mallett, 2005). If
the magnitude and direction of an effect influence the decision to submit or accept a research

report, a positivity bias is induced in the published body of research. As unpublished studies



are not randomly missing, but are systematically omitted due to the non-significance or
negativity of their results, reviews will not accurately reflect of the totality of knowledge
(Rustenbach, 2003). The validity of the results of a meta-analysis is highly dependent on the
comprehensiveness of the underlying data, and if only published studies are included, the
efficacy of psychotherapeutic interventions may be overestimated, whereas the inclusion of
unpublished studies with non-significant results may reduce the mean effect estimate

(Hopewell et al., 2005; Lipsey & Wilson, 2001; Rothstein et al., 2005; Rustenbach, 2003).

To investigate how thoroughly publication bias was assessed in meta-analyses about
the efficacy of psychotherapeutic interventions for schizophrenia, and how exhaustively
unpublished studies were included, we conducted a comprehensive literature search to
identify all meta-analyses that have been published up to September 2010. We located 46
meta-analyses in which the efficacy of CBT, psychoeducation, integrated psychological
therapy (IPT), cognitive remediation training, family-oriented interventions, social skills
training, token systems, psychodynamic therapy, psychoanalysis, hypnosis or music therapy
was investigated (all meta-analyses are marked in the list of references with an asterisk). Only
4 of the 46 meta-analyses (8.7%) included unpublished studies (Benton & Schroeder, 1990;
Jones, Cormac, Silveira da Mota Neto & Campbell, 2010; Pharoah, Mari, Rathbone & Wong,
2010; Silverman, 2003). The efficacy of the interventions may therefore have been
overestimated. Nevertheless, we found that in none of these 46 meta-analyses the Trim and
Fill procedure (Taylor & Tweedie, 2000a, 2000b) or Begg and Mazumdar’s rank correlation
test (Begg & Mazumdar, 1994) were applied to statistically control for publication bias.
Egger’s regression analysis (Egger, Davey Smith, Schneider & Minder, 1997) was applied
only once (Villeneuve, Potvin, Lesage & Nicole 2010), and indeed publication bias was

found. This emphasizes the need to control for bias in meta-analyses for schizophrenia, but



there appears to be an almost complete absence of statistical control for publication bias. In 6
meta-analyses (Benton & Schroeder, 1990; Kurtz & Mueser, 2008; Lincoln, Wilhelm &
Nestoriuc, 2007; Lincoln, Suttner & Nestoriuc, 2008; Mueller, Roder & Brenner, 2007;
Roder, Mueller, Mueser & Brenner, 2006; Zimmermann, Favrod, Trieu & Pomini, 2005) a
funnel plot was applied, and in 7 analyses (Jones et al., 2010; Mojtabai, Nicholson &
Carpenter, 1998; Nose, Barbui, Gray & Tansella, 2003; Pharoah et al., 2010; Villeneuve et al.,
2010; Wykes, Steel, Everitt & Tarrier, 2008) failsafe N's were computed, but due to major
drawbacks of these methods, described in detail in the methods section and discussion, these
assessments cannot be considered appropriate. In conclusion, meta-analyses of
psychotherapeutic interventions for schizophrenia have not been comprehensively assessed

for publication bias, and the extent of publication bias in these meta-analyses is unknown.

As clinicians depend on meta-analytic results for deciding on their patients’ treatment,
an overestimation of the efficacy of therapeutic interventions can have severe effects
(Dickersin, 2005). Thus, publication bias is not merely a statistical problem, but can also have
dire practical implications. Biased empirical evidence will prompt psychotherapists to apply
interventions in routine care that are erroneously seen as being efficacious. As a result,
inefficacious psychotherapeutic interventions could even have detrimental effects for patients

with schizophrenia.

As we have shown above, no comprehensive statistical assessment of publication bias
has hitherto been carried out in the field of psychotherapy research for schizophrenia.
Although psychotherapeutic interventions for schizophrenia are claimed to be efficacious, the
efficacy may be overestimated due to publication bias, and it might have to be reduced if

publication bias would be taken into account. Thus, we undertook an investigation of all



meta-analyses of the efficacy of therapeutic interventions for schizophrenia. The present study
aimed at re-analyzing all meta-analyses which investigate the efficacy of psychotherapeutic
interventions for schizophrenia, conducted up to September 2010, by means of a statistical
assessment of publication bias. We tested for the existence of a possible publication bias and
calculated corrected effect size estimates if bias was present, assessing its impact by testing

the difference between the original and the unbiased effect sizes for significance.

2. Methods

2.1 Data sources

We applied the search strategies recommended by Lipsey and Wilson (2001) to locate
all published meta-analyses about psychotherapeutic interventions for schizophrenia. We
conducted a comprehensive search in electronic databases of the literature (PsycInfo and
Psyndex), and used cross-references in other articles and book chapters. We applied the
keywords “meta-analysis” or “systematic review” and “’schizophrenia”, “schizoaffective

disorder” or “delusional disorder” in combination. The inclusion was restricted to meta-

analyses reported in English or German, up to September 2010.

2.2 Study selection and data extraction

Articles were retrieved for further assessment if the title or abstract suggested that they
dealt with a meta-analysis about psychotherapy for schizophrenia. If an abstract provided
insufficient information, the respective article was examined in order not to miss a relevant
review. A meta-analysis had to involve studies with schizophrenic samples that had been
diagnosed with schizophrenia or schizoaffective disorder according to the diagnostic criteria

of either DSM-III-R (APA, 1987), DSM-IV (APA, 1994), DSM-IV-TR (APA, 2000), ICD-9



(Degkwitz, Helmchen, Kockott, & Mombour, 1980) or ICD-10 (World Health Organization,
1992). Inclusion was restricted to reviews that investigated the efficacy of at least one
psychotherapeutic intervention, and there were no restrictions on their nature. All meta-
analyses examining the efficacy of pharmacological treatment or electroconvulsive treatment
were excluded, as these are not psychotherapies. If samples composed of other disorders
along with schizophrenia were included in a meta-analysis, and the effect sizes were
combined to overall effect estimates not restricted to the treatment of schizophrenia, the

respective meta-analysis was excluded.

When several arms of studies were reported in a meta-analysis, we included all arms
for which a homogeneous pooled effect size estimate, the primary studies” effect sizes and a
measure of their precision were provided. These data are necessary for the application of the
statistical methods for the assessment of publication bias. If the data required were not
reported in the paper, we made an attempt to obtain them from the authors. Confidence
intervals, standard deviations, standard errors and variances were acceptable measures of
precision. If the effect size statistic was a correlation coefficient, the sample size could be
used instead. If the primary studies” effect sizes and a measure of their precision were not
provided, but the means and standard deviations or variances of the raw data were given, we
used them to re-calculate the effect sizes and their precision and included the respective arm
of each meta-analysis for which the effect size could be confirmed. Homogeneity of the
pooled effect sizes was also taken into account, since the statistical methods to detect the
presence of publication bias are based on a homogeneity assumption (Ioannidis & Trikalinos,
2007). In case of between-study heterogeneity these statistical methods are inappropriate and
lead to false alarms (Sterne, Gavaghan & Egger, 2000; Taylor & Tweedie, 2000a, 2000b;

Terrin, Schmid, Lau & Olkin, 2003). We thus excluded heterogeneous data sets from the



present study in order to avoid erroneous conclusions. We also excluded all arms of a meta-
analysis including five or fewer trials. The application of statistical methods to detect
publication bias is unreliable and underpowered if the number of studies in a data set is too
small (Sterne, Becker & Egger, 2005). We adopted our cut-off criterion from Egger and
colleague’s paper, in which the funnel plot method and regression analysis are introduced in

detail (Egger et al., 1997).

2.3 Assessment of publication bias

The most familiar methods for the examination of publication bias are based on the
funnel plot (Light & Pillemer, 1984). The funnel plot is a graph of the effect sizes of the
primary studies included in a meta-analysis on the abscissa, with a measure of their precision
plotted on the ordinate (Light, Singer & Willett, 1994). Large studies tend to cluster near the
mean effect size at the top of the graph, and smaller studies are more widely dispersed at the
bottom of the graph. The plot is shaped like a funnel in the absence of bias, and asymmetry in
the dispersion of the studies is seen as an indicator of a publication bias. If there is a selective
reporting of significant results, smaller studies are more likely to meet the criterion for
statistical significance and hence to be published if they have large effect sizes. Therefore, in
the presence of bias a higher concentration of studies will appear on the bottom of the plot on
one side of the mean effect estimate (Sterne et al., 2005). The major disadvantage of this
method is that the interpretation is largely subjective, because the plot can only be assessed
visually. For this reason, formal quantitative tests have been developed to assess publication

bias objectively (Sterne & Egger, 2005).

Begg and Mazumdar‘s rank correlation method (1994) and Egger’s regression analysis

(Egger et al., 1997) both investigate whether the effect sizes of the primary studies are



associated with a measure of their precision. Begg and Mazumdar’s rank correlation test
utilizes the rank correlation, Kendall’s Tau, between the standardized effect sizes and their
variances. In the absence of publication bias, there is no relationship between the effect sizes
and their variance, but if publication bias is present a large variance should be associated with
a large effect size, since small studies, which have higher variances, are more likely to be
published if they show large effect sizes (Sterne & Egger, 2005). Testing the correlation for
significance therefore provides a statistical test for small-study effects and hence, publication
bias (Begg & Mazumdar, 1994). In Egger’s linear regression method (Egger et al., 1997), the
standard normal deviate (the effect size standardized by its standard error) is regressed on its
precision (defined as the inverse of its standard error). If the intercept does not pass through
the origin, this indicates asymmetry in the dispersion and can be used as measure of the
degree of asymmetry. Test power is generally higher than that of the rank correlation test.
Sterne and Egger (2005) recommend using two-sided p-values, whereas Cuijpers, Smit,
Bohlmeijer, Hollon and Andersson (2010) have argued that the tests should be conducted one-
tailed. We therefore decided to report both one- and two-sided significance tests, and set the

probability of a type I error at .05.

A third method, Trim and Fill (Taylor & Tweedie, 2000a, 2000b), adds an estimation
of the number of missing studies and their outcome to the assessment of the funnel plot’s
asymmetry. The number of putatively missing studies is estimated on the basis of the
asymmetry of the funnel plot. If there is no bias, the effect sizes are distributed symmetrically
around the true effect size. In the case of asymmetry, the number of probably missing studies
is estimated by first using an iterative algorithm to trim off the asymmetric right-hand side of
the funnel plot, which consists of the largest effect sizes, and then re-filling the trimmed

studies and the imputed missing studies with null and negative effects on the left-hand side



around the symmetric remainder. This procedure results in a symmetrical dispersion. After a
few iterations, the procedure usually stops because symmetry is reached, and a new combined
effect estimate, which is adjusted for bias, as well as the number of probably missing studies
are provided. Importantly, the number of studies should not be regarded as the conclusive
number of missing studies, but should rather be seen as a sensitivity analysis of how robust
the initial effect estimate is in the face of publication bias (Duval, 2005). A corrected 95%
confidence interval is computed based on both the observed and the imputed studies. In case
of publication bias, we tested the difference between each effect size estimate and its
corrected value for significance by examining whether the original estimate remained within

the confidence limits of the corrected effect size.

All analyses were conducted using the software “Comprehensive Meta-Analysis”
(Version 2.2; Borenstein, Hedges, Higgins & Rothstein, 2005), which was developed for the
computation of meta-analytic effects. In the present study, odds ratios (OR) and risk ratios

(RR) smaller than 1 indicate that a treatment is more efficacious in the experimental group.

3. Results

3.1 Description of meta-analyses investigated

Ten meta-analyses on the efficacy of psychotherapeutic interventions for
schizophrenia fulfilled all inclusion criteria and qualified for the present re-analysis.
Publication bias has not yet been assessed comprehensively in these meta-analyses. All arms
of these meta-analyses for which the necessary data was provided and that had resulted in
homogeneous effect sizes were included, 22 data sets in all (see Table 1). These 22 data sets
fulfilled all of the following inclusion criteria: 1) the efficacy of psychotherapeutic

interventions for schizophrenia was assessed; 2) effect size statistics and a measure of



precision for all included primary studies, or the raw data for their calculation, were provided
and the pooled effect size estimate could be confirmed; 3) the effect sizes were homogeneous;

and 4) at least six primary studies were integrated (Sterne et al., 2005).

Five of the included meta-analyses dealt with the efficacy of CBT (Jones et al., 2010;
Lincoln et al., 2008; Lynch, Laws & McKenna, 2010; Wykes et al., 2008; Zimmermann et al.,
2005), one with family psychosocial interventions in community settings (Pharoah et al.,
2010), one with combined family therapy and psychoeducation, as well as psychoeducation
alone (Pitschel-Walz, 1997), and two with family therapy and psychoeducation (Pitschel-
Walz & Engel, 1997; Pitschel-Walz, Leucht, Bauml, Kissling & Engel, 2001). The last meta-
analysis (Bola, 2006) investigated the efficacy of treatment without concurrent medication as
compared to treatment including medication. A complete list of all 22 data sets is given in

Table 1, which also reports the number of studies included in each data set.

3.1.1 Meta-analyses of the efficacy of CBT

In Lynch et al. (2010) the efficacy of CBT was compared to control conditions. Only
randomized controlled trials (RCTs) were included; all had been published. Two data sets (#1,
#2) fulfilled our inclusion criteria. In Lincoln et al. (2008), the focus was placed on
investigating the cognitive core elements of CBT, especially cognitive restructuring. Only
published RCTs were included. One data set (data set #3) was included in the present
analysis. Wykes et al. (2008) analyzed the effectiveness of CBT compared to control
conditions. Only published RCTs were included. However, as the quality of the included
studies varied considerably, Wykes et al. (2008) calculated separate effect sizes for studies of
high and low quality, and we were able to include one data set in which the studies of low

quality were combined (data set #4). Zimmermann et al. (2005) also investigated the efficacy



of CBT compared to control conditions. Only published studies were included, and all had to
be RCTs. We included five data sets from this meta-analysis (#5- #9). Jones et al. (2010)
compared the efficacy of CBT to standard care. Only RCTs were included. Unpublished
studies were explicitly included, and one of those was integrated into the data set (#10) that

fulfilled the inclusion criteria for the present study.

3.1.2 Meta-analyses of the efficacy of other psychotherapeutic interventions

Family-oriented interventions, including family therapy with the patient and the
family, as well as relatives” groups or family sessions without the patient, were investigated in
the meta-analysis of Pharoah et al. (2010). The family-oriented interventions were compared
to standard care, including pharmacological interventions. Randomized and quasi-randomized
trials were included. One unpublished study was included, but it was not integrated into any
of the three data sets we assessed for publication bias (#11, #12 & #13). Family-oriented
interventions including psychoeducation, compared to standard care, were investigated by
Pitschel-Walz and colleagues in three meta-analyses (Pitschel-Walz, 1997; Pitschel-Walz &
Engel, 1997; Pitschel-Walz et al., 2001). Only published studies were included. In seven data
sets (#14 - #19, #21) the efficacy of family therapy including psychoeducation was
investigated, and in one data set (20) the efficacy of psychoeducation alone. Subsamples were
used in these data sets, such as only studies on short-term interventions, for example. Finally,
Bola (2006) investigated the efficacy of psychotherapeutic treatment with initial medication
free periods in early episode schizophrenia, as compared to medical treatment or psychosocial
treatment plus medication. Only published studies were included. As too few RCTs existed,
the inclusion criterion was set to the integration of quasi-experimental studies. We were able

to include one data set, #22.



In none of the data sets we included from the ten meta-analyses, comparisons between
two efficacious psychotherapeutic treatments were conducted. With the exception of Bola’s
analysis of medicated versus unmedicated treatment (2006), all comparisons included control

groups such as standard care or TAU.

All of the data sets provided by Lincoln et al. (2008), Wykes et al. (2008) and
Zimmermann et al. (2005) refer to post-treatment effect sizes. Jones et al. (2010), Pharoah et
al. (2010) and Bola (2006) reported follow-up effect sizes. Pharoah et al. (2010) differentiated
between different follow-up periods, namely 7-12 months and 13-24 months. Lynch et al.
(2010) and Pitschel-Walz and colleagues (Pitschel-Walz, 1997; Pitschel-Walz & Engel, 1997;
Pitschel-Walz et al., 2001) provided both post and follow-up effects sizes in the data sets that
qualified for inclusion in the present study. In order to avoid false positives, we decided not to
include the effects that were additionally reported in all of the ten meta-analyses because we
found these effect sizes to be heterogeneous using a Q-test, offering an obvious alternative

explanation for an apparent asymmetry of the respective effect sizes.

Overall, our recalculations performed on the raw data matched the original ones for
most of the mean effect sizes. However, some negligible deviations from the original
estimates occurred, at most .04 for the mean differences (d), .03 for the relative risk (RR), and
.03 for the correlation coefficients (r). Presumably, these slight discrepancies were the result
of different rounding. We used the recalculated effect sizes for the statistical assessment of

publication bias. All original and recalculated effect sizes are provided in Table 1.

3.2 Results of the Trim and Fill calculations

On the basis of Trim and Fill calculations, from 1 to 5 missing studies were identified

in 15 of the 22 data sets: in data set #2 until #8, #12 until #17, as well as #19 and #21. We



calculated corrected mean effect size estimates for all the asymmetric data sets, which were
somewhat reduced. Nevertheless, these corrections for publication bias never significantly
reduced the efficacy estimates. No studies had to be imputed in the remaining data sets. Table

1 specifies the detailed results of the Trim and Fill calculations for all outcome measures.

Insert Table 1 about here

3.2.1 Results for meta-analyses investigating the efficacy of CBT

No missing studies were found in data set #1 (Lynch et al., 2010), measuring the
efficacy of CBT in reducing general symptoms. The original effect size was non-significant,
indicating that there is no difference between CBT and the different control groups included.
In data set #2 (Lynch et al., 2010), measuring the efficacy of CBT in comparison to control
groups in reducing relapse rates, one missing study was imputed. As expected, the newly
estimated effect size was reduced. However, the difference between the original and the
corrected effect size estimate was not significant. The mean effect size estimate of data set #2
was non-significant before and after the reduction, also indicating that CBT is no more

efficacious than the control conditions.

A further data set (data set #3; Lincoln et al., 2008) assessed the efficacy of CBT in
reducing general symptoms compared to treatment as usual (TAU). However, despite the
imputation of one additional study and reduction of the corrected effect size estimate with the
Trim and Fill procedure there was no significant difference between the original and the
corrected effect size estimate. Both before and after correction, the effect size estimates
differed significantly from zero. Thus, the assessment of the relative merits of CBT and TAU
in reducing the general symptoms of schizophrenia was not changed by the reductions carried

out with the Trim and Fill procedure.



Wykes et al. (2008) provided a data set regarding the efficacy of CBT in reducing
positive symptoms (#4). Two missing studies were imputed by the Trim and Fill procedure
and the effect size was reduced, as expected. Again, there was no significant difference
between the original and the corrected effect size estimate, and in addition both effect size
estimates differed significantly from zero. Thus, selective reporting did not change the overall

assessment of the efficacy, which in the case of CBT appears to be substantial.

The meta-analysis of Zimmermann et al. (2005) provided five data sets (#5- #9). Four
of these data sets were corrected for publication bias, and missing studies were imputed. As
expected, all four pooled effect sizes were reduced. Up to five missing studies were imputed,
respectively. Three studies were missing in the data set comparing the efficacy of CBT to
TAU in reducing positive symptoms (data set #5). This procedure led to a non-significant
reduction of the mean effect size estimate. Five studies with non-significant effects for CBT
were imputed in data set #6 also regarding the reduction of positive symptoms, but comparing
CBT to all included control conditions. Again, the mean effect size estimate was reduced only
non-significantly. The Trim and Fill procedure imputed 4 missing studies in data set #7
regarding the efficacy of CBT compared to all included control conditions in reducing
positive symptoms in the subsample of chronic patients, and 2 missing studies in data set #8,
investigating the reduction of positive symptoms in the same subsample, but for CBT
compared only to TAU. All corrected effect size estimates were significant both before and
after the reduction, and thus the efficacy of CBT in reducing positive symptoms remains
despite a small tendency for selective reporting of positive outcomes. In data set #9, reporting

a significant effect size estimate in favor of CBT, no study was found to be missing.



Jones et al. (2010) found CBT to be more efficacious than standard care (#10), and no

study was found to be missing.

3.2.2 Results for meta-analyses of the efficacy of other psychotherapeutic

interventions

In order to assess the efficacy of family-oriented interventions compared to standard
care, Pharoah et al. (2010) provided three data sets (#11, # 12 & #13). No missing studies
were found for data set #11. In contrast, the data set regarding leaving study early (#12),
regarding the time period between 7 and 12 months, as well as data set #13, regarding leaving
study early in the period between 13 and 24 months, were both corrected by the Trim and Fill
procedure, and one study was found to be missing in each of these two data sets. Both effect
sizes were reduced, as expected. The effect size estimates in data set #12 were non-significant
before and after the reduction, indicating that family interventions are no more efficacious
than standard care. In data set #13, however, the mean effect size estimate was almost
significant before the reduction, as the upper confidence limit was exactly 1 for the original
RR, and it changed slightly to an upper limit .98 after the reduction, indicating efficacy for

family interventions after the correction for publication bias.

Six data sets estimated the efficacy of a combination of family interventions and
psychoeducation as compared to standard care (Pitschel-Walz, 1997; Pitschel-Walz & Engel,
1997, Pitschel-Walz et al., 2001), all regarding relapse rates. Five of these data sets where
found to have missing studies. The Trim and Fill procedure estimated 2 missing studies in
both data set #14, including samples with merely schizophrenic patients, and data set #17;
regarding the efficacy of family interventions and psychoeducation after one year. One

missing study each was found in data set #15, including all effect size estimates at all



measurement times, and data set #16, including only studies with short-term interventions.
Three missing studies were imputed in data set #21, regarding the efficacy of the treatment in
reducing relapse for post and follow-up measurement combined. The reductions were non-
significant in all data sets, and all effect size estimates were significant both before and after
the reduction. Thus family therapy combined with psychoeducation appears to be efficacious.
Data set #18 including 17 studies measuring effects on relapse rates was not affected by
publication bias. The robust effect size estimate was found to be significant, indicating that

family therapy and psychoeducation combined are efficacious in reducing relapse rates.

According to the Trim and Fill procedure, 2 studies were missing in data set #19,
estimating the efficacy of family interventions and psychoeducation compared to standard
care, using general symptoms as outcome of interest. As could be expected, the effect size
estimate was reduced. Both the original and the reduced effect size estimate differed
significantly from zero, indicating the efficacy of the treatment. In summary, all effect sizes
reported by Pitschel-Walz and colleagues (Pitschel-Walz, 1997, Pitschel-Walz & Engel,
1997, Pitschel-Walz et al., 2001) assessed in the present study that were affected by
publication bias were reduced. The Trim and Fill procedure revealed no publication bias in
data set #20, showing higher efficacy of psychoeducation as compared to standard care in

reducing relapse rates.

Data set #22 (Bola, 2006), regarding the efficacy of unmedicated compared to
medicated treatment for different outcome measures taken together, was not found to be in
need of correction by the Trim and Fill procedure. This effect size was non-significant,
indicating that both interventions, treatment with and without medication, appear to be

equally efficacious.



As a demonstration of the imputation of missing studies by the Trim and Fill
procedure, the funnel plot for the data set with the largest number of studies estimated as
missing (N = 5; data set #6; Zimmermann et al., 2005) is displayed in Figure 1. The mean
effect size estimate for the reduction of positive symptoms through CBT at post-treatment was

non-significantly reduced (see Figure 1).

Insert Figure I about here

3.3 Results of the rank correlation and regression method

The presence of publication bias was additionally assessed using the rank correlation
(Begg & Mazumdar, 1994) and the regression method (Egger et al., 1997). We conducted
both one-sided and two-sided significance tests. The rank correlation method yielded
significant results for two data sets both under the one-sided and two-sided significance test,
indicating a relationship between the effect sizes and their variance. The comparison of CBT
and supportive therapy regarding general symptoms of schizophrenia at post-treatment was
affected by publication bias (data set #1), as was the comparison of family-based
interventions to standard care regarding hospital admission between the 7th and 12th month of
treatment (data set #11). The linear regression analysis revealed a significant asymmetry in 4
data sets for one-sided testing, including: data sets #1 and #11 described above, and data sets
#5 and #6, regarding the efficacy of CBT compared to TAU (#5) and compared to all control
conditions (#6) in reducing positive symptoms at post-treatment. For the 3 data sets #1, #6
and #11 Egger’s method indicated publication bias in two-sided testing, as well. In summary,
Begg’s and Egger’s methods led to the same conclusions for 2 data sets (#1 & #11), and
Egger’s method indicated publication bias for 2 further data sets (#5 & #6), probably due to

its higher power (see Table 1).



3.4 Concordance between the three methods

In the majority of the 22 assessed data sets (18 data sets, 81.82%; data sets #2- 4, 7-
10, 12- 22), none of the methods employed indicated the presence of publication bias. Begg’s
and Egger’s tests found no significant correlations in these 18 data sets, and the reduction of
the effect size estimates due to the imputations of missing studies, according to the Trim and
Fill procedure, never reached significance. Thus, there was an almost complete agreement
between the three methods. Only regarding up to 4 data sets, Begg’s and Egger’s tests
indicated a significant bias in 2/3 (2/4) of the data sets if they were conducted two-tailed (one-
tailed). When the Trim and Fill procedure identified the studies missing in these data sets,
their inclusion changed the pattern of significance only once, and did so even in favor of the
treatment condition. Taken together, we found only very little evidence for the presence of

publication bias.

4. Discussion

We investigated the possibility that the treatment effects in meta-analyses of
psychotherapeutic interventions for schizophrenia are overestimated due to selective
publication of studies with significant results. We endeavored to include meta-analyses for all
psychotherapeutic interventions, in order to comprehensively assess the field of
psychotherapy research for schizophrenia. We assessed the presence of publication bias and
its impact on all homogeneous data sets, for which the necessary effect statistics were
provided. Our study aimed at identifying the most efficacious therapies for schizophrenic

patients, undistorted by a putative publication bias.

Publication bias does exist in psychotherapy research about the efficacy of

psychotherapeutic interventions on schizophrenia, but it was found only in a minority of data



sets, and in spite of bias, the pattern of efficacy for most of the reviewed interventions did not
change. Of the 22 data sets reported in the 10 meta-analyses that qualified for inclusion,
Begg’s rank correlation method indicated significant publication bias in 2 cases (9.09 %; one-
and two-tailed). In 4 data sets (18.18 %; one-tailed) or 3 (13.64%; two-tailed) Egger’s
regression analysis found evidence for publication bias. The greater bias found by Egger’s
regression analysis may reflect the larger statistical power of this approach (Sterne et al.,
2000; Sterne & Egger, 2005). These particular data sets need to be treated with caution due to
an association between the primary studies” effect sizes and their measure of precision,
namely the comparison of CBT and supportive therapy regarding general symptoms of
schizophrenia at post-treatment (data set #1), the comparison of family-based interventions to
standard care regarding hospital admission between the 7th and 12th month of treatment
(#11), and of CBT compared to TAU (#5) as well as compared to all control conditions (#6)
in reducing positive symptoms. The Trim and Fill procedure suggested that there were
missing studies in 15 of the 22 data sets (68.18%). As expected, all mean effect estimates
were reduced if a correction was necessary. However, all of the 15 effect sizes were reduced
non-significantly, as there was never a significant difference between the original and the
corrected effect sizes, respectively. In addition, in most of the cases the general pattern of the
efficacy of the interventions was not changed by taking a putative publication bias into
account, as can be seen from the fact that both the original and the newly estimated corrected
pooled effect sizes were significant in 12 of the 15 data sets in which studies had to be
imputed. Both before and after correction, the efficacy of these therapeutic approaches was
assessed as significantly larger than zero. Furthermore, for two data sets, the original and the
corrected effect size estimates were both non-significant. In one data set, however, publication

bias changed the pattern of efficacy, as the original RR did marginally fail to reach



significance, and the corrected RR turned significant. Therefore, the imputation of presumably
missing studies resulted in a significant change of the effect size estimates only once. This
result is most important: the impact of publication bias is only once severe and does otherwise
not affect the efficacy of the treatments. In summary, there was thus very little evidence for a
selective publication of positive results. The validity of the data sets that were tested and
found to be not significantly affected by publication bias is enhanced. We can conclude that
the minor tendency toward selective publication of positive results hardly changes the
assessment of the efficacy for such interventions as CBT, family therapy, and

psychoeducation.

Most of the meta-analyses provide evidence that the therapies investigated were of
moderate to low efficacy. In 17 of the 22 data sets, the efficacy of psychotherapy for
schizophrenia was significant and thus substantial. For these treatments, we can conclude that
the efficacy is not the result of a publication bias. Moreover, in the data set in which the
evaluation of efficacy was changed, the treatment condition was shown to be efficacious, as
unexpectedly a study in favor of psychosocial family interventions was missing. Furthermore,
psychotherapy with periods of unmedicated treatment was just as successful as psychological
treatment combined with medication (#22). However, not all of the psychotherapeutic
interventions for schizophrenia seem to be efficacious. Five of the data sets we included in the
present study showed non-significant effect sizes. CBT was no more efficacious in reducing
general symptoms than the control conditions (#1), as well as in reducing relapse (#2) or in
reducing an early leaving of the study (#10). Furthermore, family interventions showed no
benefit over standard care in an early leaving of the study, as well (#12, #13). These

interventions can not be recommended for application in clinical practice.



It is important to note that asymmetry can result from many causes, such as undetected
covariates, methodological inadequacies, or chance (Borenstein, Hedges, Higgins &
Rothstein, 2009; Sterne et al., 2005). These other sources of asymmetry need to be considered
when interpreting the significant results of the rank correlation and the regression method, for
example poor methodological design of smaller studies or inadequate statistical analysis
(Sterne et al., 2005). But whatever the reason for asymmetry, one always needs to question
the mean effect estimate. If the efficacy in a single study depends on study size, it remains
ambiguous how this intervention will work in routine care with individual patients (Sterne et

al., 2005).

A limiting factor of the present study is that because many of the meta-analyses of
schizophrenia did not provide the necessary raw data for a post-hoc assessment of publication
bias, we were not able to include all published meta-analyses in our assessment. For this
reason, guidelines for the conduction and publication of meta-analyses should be used in
future psychotherapeutic research. The guidelines “Meta-analysis reporting standards”
developed by the APA and integrated in the 6th edition of the APA Publication Manual
(MARS; APA, 2008; 2009), and the “Preferred reporting items for systematic meta-analyses”
(Prisma; Moher, Liberati, Tetzlaff & Altman, 2009) are already available and provide the
necessary standards to conduct a meta-analysis. Both include recommendations for the
reporting of the primary studies” effect statistics and also routine application of methods to
test for publication bias. We recommend that an assessment of small-study and publication
bias should become the methodological standard. Sensitivity analyses for publication bias
should routinely be included in every meta-analysis, rather than be left to follow-up analyses

by other researchers (Borenstein et al., 2009; Rustenbach, 2003).



Publication bias and also the inclusion of unpublished studies were not considered in
most of the meta-analyses. Only two meta-analyses of those we were able to include in the
present study included unpublished studies (Jones et al., 2010; Pharoah et al., 2010).
However, the unpublished studies were not integrated into the data sets we included from
Pharoah et al. (2010), and only one unpublished study was included in the data set provided
by Jones et al. (2010). Therefore, most of the data sets we assessed were based on published
studies, and it is impossible to compare the results between data sets including only published
and those including both published and unpublished studies. The large number of meta-
analyses not including unpublished studies emphasizes the importance of drawing the
attention of researchers to their inclusion and to the assessment of publication bias in meta-
analyses. However, we can conclude that the low amount of publication bias found in the

present study occurred even despite the integration of a mainly published body of research.

A method to detect publication bias that was applied in some of the meta-analyses is
the failsafe N, initially developed by Rosenthal (1979), who emphasized the problem of
publication bias and was the first to develop a statistical method for its assessment.
Nevertheless, the failsafe N method by Rosenthal and also its variants developed since by
other statisticians all suffer from many shortcomings and are of limited utility (Becker, 2005).
For instance, the sample size of the omitted studies is not considered in the formula, equating
studies with diverse sample sizes such as N=10 and N=10.000 (Begg & Berlin, 1988), and it
is assumed that the missing studies have an average effect size of zero (Gleser & Olkin,
1996). In addition, there is no underlying statistical model and no statistically derived cut-off
(Becker, 2005), and different formulas for the computation of the failsafe N lead to different
estimates of the number of missing studies. The failsafe N therefore should be abandoned in

favor of the statistical methods introduced above (Becker, 2005).



An approach based on selection models has also been proposed to detect publication
bias (Hedges & Vevea, 2005). This very complex approach uses a weighted function of the p-
values of each primary studies” result, or of the primary studies” effect size estimates and their
associated standard errors to model the probability of publication. As with the Trim and Fill
procedure, the number of missing studies and the effect of missing studies on the pooled
effect size are estimated, but as selection models are difficult and highly computer intensive to
run, they are not frequently used (Hedges & Vevea, 1996; 2005) and were not applied in the

present study.

At present, cognitive behavioral therapy, family therapy, psychoeducation, IPT,
cognitive remediation, social skills training, token systems, psychodynamic therapy,
psychoanalysis, hypnosis and music therapy are the interventions for which sufficient
numbers of studies exist that allowed for differential evaluation in meta-analyses with regard
to different outcome measures. For other therapies, like humanistic therapy, interpersonal
therapy or systemic therapy, no recommendations regarding their efficacy and application in
practice can be given based on the present evidence. It thus seems either that such studies
have not been conducted, or have not been published, which means that the efficacy of these

therapies cannot be definitely assessed.

Solutions to the problem of a potential publication bias for therapies which were
examined in a sufficient number of studies exist. First, the retrieval of unpublished studies by
researchers conducting meta-analyses is important, but a search for unpublished studies is
difficult and time-consuming. It may often be impossible to make sure that all unpublished
studies in a field have been detected and included (Hopewell et al., 2005). The time and effort

spent in searching them may not always be rewarded. Often the most that can be done is to



make indirect assessments of publication bias using meta-analyses (Moshagen & Musch,
2008), as was done in the present study. The solution that might be best suited to preventing
publication bias is by implementing freely accessible registers, in which psychotherapy
research studies are collected systematically and comprehensively at the time of their
inception. Such registers would be capable of providing unbiased samples, because they are
not selective in the inclusion of studies (Berlin & Ghersi, 2005; Dickersin, 2005; Rustenbach,
2003). Their major advantage is that studies included in such a register cannot go astray and
can be included in future meta-analyses. Moreover, the researchers who conducted
unpublished studies can be contacted to collect unpublished results. In fields of research in
which registers have been implemented, the use of statistical post hoc methods to assess

publication bias may eventually become obsolete.

It should be emphasized that publication bias does not provide evidence of malpractice
on the side of individual scientists or editors. Rather, it can be explained by the intended filter
function of significance. Significance of results is often wrongly viewed as a helpful
mechanism of selection, because every year hundreds of studies are conducted in every field
of research, which cannot be surveyed by any one researcher or practitioner. Actually, as
defined by the sociologist Luhmann in his system theory, the constitutive distinction of
science is “true/false” (Luhmann, 1990). Researchers strive to obtain true knowledge and
results, and they should reject false results. This distinction has been partly replaced by the
distinction “significant/non-significant”. Only significant results are regarded as interesting
and meaningful, and hence worthy of publication, while non-significant results tend to seem
disappointing and remain unpublished- a fate that should be reserved for wrong results.
Various factors contribute to this problem, including the limited space available in scientific

journals, the reluctance of researchers to invest work in submitting articles reporting negative



or null findings in anticipation of their likely rejection, as well as explicit or implicit editorial
policies. However, this practice introduces systematic bias and threatens the validity of the

published research in each field (Rustenbach, 2003).

The present analysis leads to the positive conclusion that there is at most a very minor
tendency towards the selective reporting of positive results in research on the efficacy of
therapeutic interventions addressing schizophrenia. Almost none of the meta-analyses we
reanalyzed changed significantly when publication bias was taken into account. The only
exception was a new pattern for the efficacy of psychosocial family interventions, which
changed from non-significant to significant once the inverse publication bias towards the
selective report of negative results we identified for this intervention was corrected for. In
summary, not all treatments are efficacious for schizophrenia, but most of them are, and their

efficacy does not seem to be the result of a reporting bias.
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Figure 1.

An illustration of the Trim and Fill method showing the funnel plot for the reduction of reduction of positive symptoms

through CBT at post-test (data set #6; Zimmermann et al., 2005). Dark circles: the 5 studies identified as missing.
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Publication bias in meta-analyses

Abstract

Objective: The aim of this study was to assess whether systematic reviews investigating

psychotherapeutic interventions for depression are affected by publication bias.

Method: We applied Begg and Mazumdar’s adjusted rank correlation test, Egger’s regression
analysis, and the Trim and Fill procedure to assess the presence and magnitude of publication

bias in all systematic reviews published up to September 2010.

Results: 31 data sets reported in 19 meta-analyses fulfilled our inclusion criteria. Significant
bias was detected in 5 (16.13%; rank correlation test) and 6 (19.35%; Egger’s regression
analysis) of these data sets. Applying the Trim and Fill procedure to amend presumably
missing studies rarely changed the assessment of the efficacy of therapeutic interventions with
two exceptions. Psychotherapy was no longer found to be significantly more efficacious than
pharmacotherapy when publication bias was taken into account. Moreover, after correcting
for publication bias, there was no longer evidence that depressed patients without comorbid
personality disorder (PD) profited more from psychotherapy than patients without comorbid

PD.

Discussion: The results suggest that taken together, psychotherapy research for depression is
only marginally affected by the selective reporting of positive outcomes. With two notable
exceptions, correcting for publication bias did not change the evaluation of the efficacy of

psychotherapeutic interventions.

Keywords

Depression, publication bias, meta-analysis, psychotherapy research
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Publication Bias in Meta-Analyses of the Efficacy of Psychotherapeutic Interventions for

Depression

Epidemiological studies report that depression affects 5 - 10% of the general
population worldwide (Singleton, Bumpstead, O’Brien, Lee & Meltzer, 2001; Demyttenaere,
Bruffaerts, Posada-Villa et al., 2004). Prevalence rates are high even in children (2.5%) and
adolescents (8.3%; Birmaher et al., 1996). As depression impairs function and is linked to an
increased risk of suicide (Hirschfeld et al., 1997), efficacious treatments are essential to
reduce the suffering. Several evidence-based treatments with high efficacy do exist, such as
cognitive behavioural therapy (CBT) or interpersonal therapy (IPT), and their efficacy for the
treatment of depression has been investigated in a large number of empirical studies.
Similarly, prevention programs have also been evaluated thoroughly. To obtain an overview
over the existing wealth of studies and to achieve results with increased inferential power and
validity, meta-analyses have been used to synthesize the results of these primary studies
(Rustenbach, 2003). Therefore, evidence from meta-analyses is regarded as being the
strongest on the widely used hierarchy of evidence (Slade & Priebe, 2001), and the evidence
base for CBT and other psychotherapeutic interventions for depression is grounded primarily

on meta-analytic results.

The state-of-the-art procedures used in evidence-based psychotherapy derive in the
main from published rather than unpublished research (Gilbody & Song, 2000). Published
results are most likely to be retrieved in literature searches, and therefore more often included
in meta-analyses (Jackson, 2006). However, the validity of the effect size estimates for
therapeutic interventions can be seriously impaired by publication bias if meta-analyses are
mostly based on published studies, while unpublished studies draw a different picture

(Rothstein, Sutton & Borenstein, 2005; Jackson, 2006). Publication bias is a systematic bias
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characterized by the selective publication of studies with positive results, as opposed to

studies with null or negative results (Hopewell, Clarke & Mallett, 2005).

To obtain more valid results it is important to address the risk of publication bias. If
the sample of included studies is flawed, the validity of the results of a meta-analysis may be
seriously compromised, even if the analysis is of otherwise high quality. If studies are not
missing at random, but are systematically left out due to the non-significance or negativity of
their results, publication bias may lead to an overestimation of the efficacy of therapeutic
interventions, and the additional consideration of unpublished results might reduce the overall
effect size estimate and have severe practical implications if it changes the assessment of the

efficacy of a therapeutic intervention (Rustenbach, 2003).

Therapeutic interventions in clinical practice should be evidence-based, that is clinical
decision making should be based on “best practice” (Slade & Priebe, 2001). If publication
bias is not taken into account, psychotherapists may be led to using interventions seemingly
based on apparent empirical evidence that however are only erroneously supported by the
results of meta-analyses (Berlin & Ghersi, 2005). The application of therapies falsely viewed
as being helpful due to overestimated effect sizes can lead to inefficacious treatment of
depression. Severe side effects of therapies may exist and yet remain unknown if studies
reporting such side effects are not being published (Rothstein et al., 2005). Treatments that are
less efficacious than assumed also result in unnecessarily high costs for society and the health
care system. Publication bias can also result in harm for patients, wasted resources, and a
misguidance of future research (Blumle, Antes, Schumacher, Just & Von Elm, 2008; Von Elm
et al., 2008). An ethical obligation to publish the results of a study once it is finished exists
both with respect to the patients having taken part in that study, and with respect to other

patients suffering from depression (Chalmers, 1990; Pearn, 1995). The non-publication of
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research findings violates this ethical obligation, and poses a serious threat to the possibility

of fully informed health care decisions (McGauran et al., 2010).

Sterling (1959) conducted the first analyses of publication bias and found that in
psychology, most of the published studies reported significant results. This finding was
subsequently widely confirmed for the fields of social science (Glass, McGaw & Smith, 1981;
Smith, 1980a) and medicine (Moscati, Jehle, Ellis, Fiorello & Landi, 1994; Vickers, Gloyal,
Harland & Rees, 1998). As publication bias can occur in all fields of research, approaches to
detect and reduce publication bias should always be applied. They encompass the search for
unpublished studies when conducting a meta-analysis, the registration of all studies at the
time of their inception, and a search for publication bias in meta-analyses using formal

statistical methods (Berlin & Ghersi, 2005; Moshagen & Musch, 2008; Rustenbach, 2003).

Quantitative and hence objective methods to detect publication bias are available and
include Begg and Mazumdar’s rank correlation method (1994), Egger’s regression analysis
(Egger, Davey Smith, Schneider & Minder, 1997), and the Trim and Fill procedure (Taylor &
Tweedie, 2000a, 2000b). These methods, all based on the funnel plot, test for asymmetry in
the dispersion of the primary studies” effect sizes around the mean effect estimate. If bias is
detected, the Trim and Fill procedure additionally computes the number of presumably

missing studies and a revised effect size estimate which is corrected for bias (Duval, 2005).

The key assumption of all methods based on the funnel plot is that observed
asymmetries are due to publication bias. It is important to note, however, that the cause of an
asymmetry cannot by determined from the asymmetry itself (Ioannidis & Trikalinos, 2007,
Sterne, Gavaghan & Egger, 2000; Terrin, Schmid, Lau & Olkin, 2003). Rather, asymmetry

can result from many causes, including heterogeneous effects, undetected covariates,
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methodological inadequacies or chance (Sterne, Becker & Egger, 2005). If there is significant
between-study heterogeneity in a data set, researchers usually try to find the reasons for this
heterogeneity by applying techniques such as subgroup analysis or meta-regression
(Borenstein, Hedges, Higgins & Rothstein, 2009). It is important to note, however, that
statistical methods based on a homogeneity assumption are inappropriate and lead to false
alarms if evidence for heterogeneity is found (Ioannidis & Trikalinos, 2007; Sterne et al.,
2000; Terrin et al., 2003). In a reanalysis of existing data sets, loannidis and Trikalinos (2007)
found that in most meta-analyses the homogeneity requirement was in fact not met. Moreover,
they found that if publication bias was detected, heterogeneity frequently offered an

alternative explanation for the observed asymmetry.

In order to detect publication bias in studies investigating the efficacy of
psychotherapeutic interventions for depression, Cuijpers, Smit, Bohlmeijer, Hollon and
Andersson (2010) recently conducted a meta-analytic study on publication bias. They selected
all randomized controlled studies in which the efficacy of different psychotherapeutic
treatments for depression was investigated from a database of published studies,
www.evidencebasedpsychotherapies.org. Overall, they included 117 primary studies and
calculated pooled mean effect size estimates for CBT, as well as for a sample of all other
psychotherapeutic interventions taken together, and applied Begg and Mazumdar’s rank
correlation method (Begg & Mazumdar, 1994), Egger’s regression analysis (Egger et al.,
1997), and the Trim and Fill procedure (Taylor & Tweedie, 2000a, 2000b) for a statistical
assessment of publication bias. A substantial degree of publication bias was detected, and
Cuijpers, Smit, et al. therefore concluded that the efficacy of both CBT and other types of
psychotherapy was most likely overestimated. However, heterogeneity was highly significant

in 40 out of the 43 data sets investigated by Cuijpers, Smit, et al. (2010), offering an



7
Publication bias in meta-analyses

alternative explanation for their findings. Moreover, there is a large number of studies
investigating the efficacy of depression treatments that was not included in the meta-analysis
of Cuijpers, Smit, et al. (2010). The present study was therefore conducted to provide a more
comprehensive assessment of publication bias in the reporting of studies investigating the
efficacy of psychotherapeutic interventions for depression. We aimed at re-assessing all
existing meta-analyses of therapeutic interventions for the potential presence of publication
bias. The vast majority of these meta-analyses either did not use formal statistical methods to
detect the presence of publication bias, or did only employ one of the several methods that are
available for this purpose. To avoid the false positive identification of publication bias in
meta-analyses in which in fact heterogeneous studies led to asymmetry in the funnel plot
(Ioannidis & Trikalinos, 2007), we also decided to set the homogeneity of the data as

inclusion criterion (Ioannidis, 2005; Terrin et al., 2003).

A literature search up to September 2010, aimed at identifying all meta-analyses
investigating the efficacy of psychotherapeutic interventions for depression (not combined
with other disorders) and the prevention of depression, resulted in 85 meta-analyses. In these
meta-analyses the following types of interventions were investigated: CBT, behavioral
activation, problem-solving therapy, the “Coping with depression”-course, IPT, relaxation,
psychoeducation, a combination of several types of psychotherapy (including some of the
aforementioned as well as nondirective therapy, for example), a combination of
psychotherapy and pharmacotherapy, couple therapy, group therapy, internet-based therapy,
short-term psychodynamic therapy, positive psychology, reminiscence therapy, case
management in primary health care and also preventive interventions against depression.
Some of these interventions were investigated in particular samples, such as adolescents, the

elderly, in- and outpatient groups, women after birth, or patients suffering from somatic
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diseases and comorbid depression (all of these meta-analyses are marked with an asterisk in
the list of references). Most of these meta-analyses provided evidence that the therapies
investigated are of moderate to large efficacy. However, the validity of meta-analyses that are
limited to the inclusion of published studies is severely threatened by a systematic bias
(Rustenbach, 2003), and only in 16 of the 85 meta-analyses (18.82%), unpublished studies
were included (Bohlmeijer, Smit & Cuijpers, 2003; Bortolotti, Menchetti, Bellini, Montaguti
& Berardi, 2008; Cuijpers, 1998b; Cuijpers, Li et al., 2010; Cuijpers, Van Straten & Smit,
2006; Driessen et al., 2010; Ekers et al., 2008; Gloaguen, Cottraux, Cucherat & Blackburn,
1998; Gregory, Schwer Canning, Lee & Wise, 2004; Kiihner, 2003; Mazzuchelli et al., 2009;
Michael & Crowley, 2002; Neumeyer-Gromen, Lampert, Stark & Kallischnigg, 2004; Sin &
Lyubomirsky, 2009; Spek et al., 2007; Weisz, McCarty & Valeri, 2006). Without the use of
formal statistical methods to detect the presence of publication bias, it is impossible to tell
whether the selective publication of positive results has distorted the effect size estimates
reported in these meta-analyses. Unfortunately, most of the meta-analyses did not employ
formal statistical methods, or employed only one of several statistical methods that are useful
for this purpose. In particular, the Trim and Fill procedure (Taylor & Tweedie, 2000a, 2000b)
had been conducted in only 12 (14.12%) of these 85 meta-analyses (Andersson & Cuijpers,
2009; Cuijpers, Briannmark & Van Straten, 2008; Cuijpers, Li, Hofmann & Andersson, 2010;
Cuijpers, Smit, et al., 2010; Cuijpers, Smit & Van Straten, 2007; Cuijpers, Van Straten,
Andersson & Van Oppen, 2008; Cuijpers, Van Straten, et al., 2010; Cuijpers, Van Straten,
Hollon & Andersson, 2010; Cuijpers, Van Straten, Smit, Mihalopoulos & Beekman, 2008;
Driessen et al., 2010; Mazzuchelli, Kane & Rees, 2009; Watanabe, Hunot, Omori, Churchill
& Furukawa, 2007). Moreover, in only 3 of the 85 meta-analyses (3.53%), Begg and

Mazumdar’s rank correlation test (1994) had been conducted (Cuijpers, Smit, et al., 2010;
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Ekers, Richards & Gilbody, 2008; Himelhoch, Medoff & Oyeniyi, 2007), and only 6 meta-
analyses (7.06%) applied Egger et al.”s (1997) regression analysis (Cuijpers, Smit, et al.,
2010; Ekers et al., 2008; Gensichen et al., 2006; Himelhoch et al., 2007; Mazzuchelli et al.,
2009; Watanabe et al., 2007). These results indicate a wide-spread lack of statistical control
for publication bias; existing publication bias may therefore well have gone undetected in
previous meta-analyses, and the efficacy of the interventions therefore may have been
overestimated. For this reason, we conducted a comprehensive analysis of publication bias in
meta-analyses of the efficacy of therapeutic interventions by employing the three most
frequently recommended formal procedures to detect publication bias. However, unlike
previous meta-analyses, we limited our sample to homogeneous data sets to avoid false
positives that have been argued to occur if these formal procedures are used inappropriately
(Ioannidis & Trikalinos, 2007). Our analysis therefore constitutes a more conservative - and

arguably more valid - test for the presence of publication bias than has been published before.

Methods

Data sources

To comprehensively identify all relevant meta-analyses on psychotherapeutic
interventions and prevention programs for depression, we conducted a literature search in the
databases PsycInfo and Psyndex, as well as in reference lists of articles and book chapters,
following the search strategies recommended by Lipsey and Wilson (2001). Articles were
retrieved for further assessment if the title or abstract suggested that a meta-analysis
concerning psychotherapy or prevention methods for depression had been conducted. All
available meta-analyses up to September 2010 were included. The keywords “meta-analysis”

29 ¢

or “systematic review” combined with ’depression”, “major depression”, “depressive
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disorder” and “dysthymia” were used in all variations. The search was restricted to reviews

and meta-analyses reported in either English or German language.

Study selection and data extraction

All articles, including those for which the abstract provided insufficient information,
were thoroughly examined in order not to miss any relevant meta-analyses. Eligible meta-
analyses had to involve major depression or dysthymic disorder according to the diagnostic
criteria of either DSM-III (APA, 1980), DSM-III-R (APA, 1987), DSM-IV (APA, 1994),
DSM-IV-TR (APA, 2000), ICD-9 (Degkwitz, Helmchen, Kockott & Mombour, 1980) or
ICD-10 (World Health Organization, 1992). Dysphoric samples with high scores on self-
rating scales for depressive symptomatology were also included. Eligible meta-analyses for
the prevention of depression or relapses did not have to include samples with a current
episode of major depression, but had to measure depressive symptoms before and after the
application of the intervention. The intervention also had to aim at preventing the
development of a depressive disorder or a relapse. At least one psychotherapeutic or
preventive intervention had to be involved to make a meta-analysis eligible for inclusion.
Interventions were not restricted to a specific school of psychotherapy. Reviews in which
primary studies with various disorders were pooled for the mean effect size calculations, and
which thus were not restricted to the treatment of depression, were excluded. Finally, all
meta-analyses were excluded that targeted the effectiveness of pharmacological treatment or

electroconvulsive treatment.

A pooled effect size estimate, the primary studies” effect sizes and the measures of
their precision are necessary to assess publication bias. All arms of studies which fulfilled the

following inclusion criteria were therefore included: 1) all effect sizes of the primary studies,
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or raw data for their calculation, were given; 2) a pooled effect size estimate was reported and
could be confirmed using the original primary studies” effect sizes; 3) a measure of precision
(confidence interval, standard deviation, standard error or variance) was available for the raw
data or primary studies” effect sizes. If the necessary data were not reported, an attempt was
made to obtain them from the authors. If the original study reported a correlation coefficient
but no measure of precision, the sample size was used to calculate this measure. Additional
inclusion criteria were that 4) data sets were homogeneous, to avoid a violation of the
respective assumption underlying all statistical methods to assess funnel plot asymmetry; and
5) at least six studies had to be included, because the detection of publication bias is
unreliable and of low power (Sterne et al., 2005) if less than six studies are analyzed (Egger et
al., 1997). Finally, 6) we only included studies for which an effect size estimate corrected for

publication bias had not yet been calculated using the Trim and Fill procedure.

Assessment of publication bias

As mentioned above, several procedures have been proposed for the assessment of
publication bias. The most widely used methods are based on the funnel plot (Light &
Pillemer, 1984). Funnel plots chart the primary studies” effect sizes (the treatment estimates)
against a measure of their precision. If no bias is present, the funnel plot is symmetric about
the mean effect size, with equal dispersion around the mean at any level of precision. The
effect size estimates at the bottom of the graph from smaller and thus less precise studies will
vary more than those from larger studies, and will therefore scatter more widely at the base of
the plot. The spread narrows towards the top of the funnel, due to the higher precision of
larger studies. Under the premise that smaller studies with null or negative effects are non-
randomly excluded from publication, the funnel plot becomes asymmetrical at its base

(Gilbody & Song, 2000; Sterne et al., 2005). Since a visual assessment of asymmetry in the
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dispersion is subjective and thus unreliable (Terrin et al., 2003), three objective methods have
been developed, all of which were applied in the present study: Begg and Mazumdar’s rank
correlation method (1994), Egger’s regression analysis (Egger et al., 1997), and the Trim and

Fill procedure (Taylor & Tweedie, 2000a, 2000b).

Begg and Mazumdar*s rank correlation method and Egger*s regression analysis both
investigate whether a correlation between the variances and the effect sizes of the primary
studies is present. In case of publication bias small studies with higher variances are more
likely to be published if they show large effect sizes. This leads to a positive association
between variance and effect size, which is also called small study bias. The non-parametric
adjusted rank correlation method detects small study effects by assigning ranks to the
standardized effect sizes and their variances and examining the rank correlation between
them. There is no relationship between the effect sizes and their variances in the absence of
bias. The significance of correlation between the ranks is tested using Kendall’s Tau (Sterne
& Egger, 2005). In the parametric linear regression method the standard normal deviate -
effect size divided by its standard error - is regressed against its precision, given by the
inverse of its standard error. Magnitude and direction of the effect are indicated by the slope,
while the intercept provides a measure of the degree of asymmetry, in which case the
intercept does not run through the origin (Sterne & Egger, 2005). We conducted both one- and
two-sided significance tests with the type I error level set at .05. This decision was made
because while under the typical scenario of publication bias, a one-tailed test is usually
conducted (Cuijpers, Smit, et al., 2010), in a scenario where larger effects in larger studies

may also be observed, a two-tailed test is more appropriate (Sterne & Egger, 2005).

Neither Begg's nor Egger’s method adjusts for publication bias. Beyond the mere

existence of bias, the non-parametric Trim and Fill procedure (Taylor & Tweedie, 2000a,
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2000b) provides a corrected effect size estimate taking the bias into account. Rather than
investigating the correlation between the effect size and its variance, the mean effect estimate
is used as a fixed point to test which studies with positive effect sizes have no mirror image
counterparts with negative effect sizes. In an algorithm the rightmost studies in the funnel plot
with the largest effect sizes, which do not have counterparts on the left side of the mean effect
size estimate are trimmed off, and the mean effect is re-estimated. Then, the studies and their
missing counterparts are imputed. After a few iterations the trimmed and filled funnel plot has
usually become symmetric and the procedure stops, outputting a new bias-corrected effect
estimate and the number of putative missing studies. The corrected effect estimate is usually
lower than the original estimate. The 95% confidence interval is re-computed, taking the
observed and the inserted studies into account. We tested the difference between the original
and the corrected effect size estimate provided by Trim and Fill for significance by
investigating whether the original still fell between the confidence limits of the bias-corrected
effect estimate. Importantly, the number of imputed studies should not be regarded as the
definite number of missing studies. The procedure should rather be seen as a sensitivity
analysis of how robust the original effect size estimate is against a possible publication bias

(Duval, 2005).

All data sets were analyzed using the “Comprehensive Meta-Analysis 2.2” software
(Borenstein, Hedges, Higgins & Rothstein, 2005). The various methods for the detection of
publication bias can be applied after entering either the primary studies” effect size statistics
or the raw data. The methods can be applied to each effect size statistic (mean differences,

correlations or dichotomous metrics).

Results
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Description of meta-analyses investigated

Nineteen meta-analyses provided data sets that fulfilled all inclusion criteria and
qualified for re-analysis in the present study. Our re-analysis included 31 data sets from these

meta-analyses, which were homogeneous and contained more than 6 primary studies.

We drew one data set from each of the following meta-analyses: Barbato and
D’Avanzo (2008), Beltman, Voshaar & Speckens (2010), Bortolotti et al. (2008), Cuijpers et
al. (2006b, 2007, 2008), Dennis (2005), Ekers et al. (2008), Haby, Donnelly, Corry & Vos
(2006) and Himelhoch et al. (2007). We were able to include two data sets each from Cuijpers
et al. (2006a, 2009), Lynch, Laws & McKenna (2010), Neumeyer-Gromen et al. (2004),
Newton-Howes, Tyrer & Johnson (2006), Pampallona, Bollini, Tibaldi, Kupelnick & Munizza
(2004) and Reinecke, Ryan & DuBois (1998). Three data sets were provided by De Maat,
Dekker, Schoevers & De Jonghe (2007), and four by De Maat, Dekker, Schoevers & De
Jonghe (2006). A complete list of all 31 data sets included in the present study is given in

Table 1.

We decided not to include the post-treatment and follow-up effects that were
additionally reported in the 19 meta-analyses, because we found that these effect sizes did not

fulfill our inclusion criteria.

Seven meta-analyses dealt with the efficacy of cognitive behavioral therapy (CBT). In
three of them, the efficacy of CBT for depression was compared to control groups (Haby et
al., 2006; Lynch et al., 2010; Reinecke et al., 1998). Two further meta-analyses dealt with the
comparison of behavioural therapy (BT) to CBT (Cuijpers et al., 2007; Ekers et al., 2008). In
one meta-analysis, the efficacy of CBT was compared for individual versus group therapy

(Cuijpers et al., 2008). Finally, the efficacy of CBT in reducing comorbid depression in
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individuals with somatic diseases compared to control groups was investigated by Beltman et

al. (2010).

The efficacy of psychotherapy combined with pharmacotherapy was compared to
pharmacotherapy alone by Pampallona et al. (2004), or psychotherapy alone by De Maat et al.
(2007). In a meta-analysis by De Maat et al. (2006), psychotherapy was compared to
pharmacotherapy. We will refer to combinations of different approaches in the same data set

as psychotherapy (PT).

Six meta-analyses dealt with the efficacy of assorted psychotherapeutic approaches
and for different samples. Cuijpers et al. (2006a) investigated the efficacy of PT for depressed
adolescents, applied after a screening in school. The second meta-analysis investigated PT for
older adults with latelife depression (Cuijpers et al., 2006b). The third meta-analysis dealt
with the prevention and therapy of postnatal and postpartum depression (Dennis, 2005).
Newton-Howes et al. (2006) compared PT for depressed participants with comorbid
personality disorders to those without personality disorder. The efficacy of the “coping with
depression” course as compared to control groups was assessed by Cuijpers et al. (2009). In a
last meta-analysis, the efficacy of couple therapy was compared to individual therapy

(Barbato & D’Avanzo, 2008).

PT can also be delivered to depressive patients in medical contexts, and to patients
with somatic diseases and comorbid depression. Bortolotti et al. (2008) investigated the
efficacy of PT delivered by medical practitioners in primary care, and Neumeyer-Gromen et
al. (2004) investigated the efficacy of disease management programs (DMP), including
psychoeducation, in reducing depression. The efficacy of PT in individuals with AIDS who

suffer from comorbid depression was assessed by Himelhoch et al. (2007).
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Unpublished studies were included in 5 of the 19 meta-analyses (Beltman et al., 2010;
Cuijpers et al., 2006b; Cuijpers et al., 2008; Ekers et al., 2008; Neumeyer-Gromen et al.,
2004). A statistical assessment of publication bias had been performed in 5 of the meta-
analyses: a failsafe N was conducted in 2 (Cuijpers et al., 2008; Reinecke et al., 1998),
Egger’s regression method was applied in 3 (Ekers et al., 2008; Himelhoch et al., 2007,
Pampallona et al., 2004), and Beggs’s rank correlation test was performed in 1 meta-analysis
(Himelhoch et al., 2007). All results of Begg's and Egger’s tests were non-significant. In five
meta-analyses funnel plots were used to detect asymmetry, albeit not always for the data sets
that we included (Beltman et al., 2010; Ekers et al., 2008; Himelhoch et al., 2007; Neumeyer-
Gromen et al., 2004; Newton-Howes et al., 2006). Some results of these visual examinations
of the funnel plots suggested asymmetries which were discussed in the original analyses, but
only Ekers et al. (2008) and Himelhoch et al. (2007) also used statistical tests, with non-

significant results.

Results of the Trim and Fill calculations

Our recalculations of effect sizes using the raw data matched the original ones in most
of the 31 data sets included with minor deviations in only a few cases (by .01 for 3 of the
mean differences d, by .02 and by .04 for 1 of the mean differences d, respectively; by .01 for
3 relative risk (RR), by .02 for 2 RR, and by .03 for 1 RR; and lastly by .01 and by .03 for 1 of
the odds ratios (OR), respectively). These small discrepancies were probably the result of
different rounding. The re-calculated effect sizes were used for the statistical assessment of

publication bias. The original and re-calculated effect sizes are shown in Table 1.

According to the Trim and Fill calculations, at least one missing study was identified

in each of 12 data sets, reported by Ekers et al. (2008), Pampallona et al. (2004), De Maat et
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al. (2006), Cuijpers et al. (2006a, 2006b, 2008, 2009), Newton-Howes et al. (2006),
Himelhoch et al. (2007) and Bortolotti et al. (2008). We calculated corrected mean effect size
estimates for all asymmetric data sets with the result that 11 of the 31 effect sizes were
somewhat reduced. One of the corrected effect size estimates was actually enlarged. However,
none of these changes in the effect sizes was significant, and in all but four cases all
therapeutic approaches were assessed as significant both before and after correction.
However, 2 effect size estimates that were non-significant before and after the correction both
indicated an equal efficacy of 2 therapeutic approaches investigated, and 2 effect sizes
changed from significance to non-significance, also indicating equal efficacy of the involved
treatments after the correction for publication bias. Detailed information about all asymmetric

data sets is presented below. Table 1 displays results of the Trim and Fill calculations.

Insert Table 1 about here

Table 1 shows the estimates of the efficacy of CBT for depression and reports 9 data
sets (#1- #9), provided in 7 meta-analyses. Two of these data sets (#6, #8) showed evidence of
publication bias, and additional studies were therefore imputed by the Trim and Fill
procedure. In data set #6, 2 missing studies were imputed by the Trim and Fill procedure, but
no significant reduction of the effect size resulted and the effect size differed significantly
from zero both before and after correction. In data set #8, 3 studies were found to be missing,
with no significant reduction in effect size. The pooled effect estimate was non-significant
both before and after the reduction. No studies had to be imputed in the remaining data sets

(#1- #5, #7, #9).

Missing studies were found in 2 of 9 data sets estimating the efficacy of PT alone

compared to pharmacotherapy or a combined treatment of PT and pharmacotherapy to
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pharmacotherapy. Four studies were found to be missing in data set #11, but firstly the
reduction of the effect size by the Trim and Fill procedure was non-significant, and secondly
both the original and the corrected effects size were non-significant. Three studies were found
to be missing in data set #12, and the reduction was non-significant. The original effect size
differed significantly from zero, but the corrected effect size indicated equal efficacy of PT
and pharmacotherapy. No missing studies had to be imputed in the other data sets (#10, #13 -

#18).

From 6 meta-analyses investigating the efficacy of various psychotherapeutic
approaches for an assortment of subsamples with depressive symptoms, 9 data sets fulfilled
the inclusion criteria of the present study. Of these, six were found to be asymmetric. The
Trim and Fill procedure imputed 5 missing studies in data set #19, and 4 in #20, but the
correction did not reduce the effect sizes significantly. Furthermore, both corrected effect
sizes remained significant. In data set #21, 2 missing studies were imputed by the Trim and
Fill procedure, but again there was no significant change in effect size. Both the original and
the corrected effect size estimate differed significantly from zero. Data set #22 needed no

correction.

OR larger than 1 indicated that treatment was more efficacious for depressed samples
without comorbid personality disorder, than with personality disorder, in the two data sets #23
and #24. Effect size estimates in both data sets were reduced by the Trim and Fill procedure,
indicating that 5 (data set #23) and 1 (#24) primary studies with non-significant effects were
missing, but no significant differences between the original and the corrected effect size
estimates occurred. However, in data set #23 the effect size turned non-significant after
reduction, indicating that PT for patients with and without comorbidity is equally efficacious.

Both the original and the reduced effect estimate in data set #24 differed significantly from
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zero, and thus PT and pharmacotherapy for depressed patients without comorbidity are more
efficacious. No missing studies were found in data set #25. In contrast, the pooled effect
estimate of data set #26 was corrected by the Trim and Fill procedure. But even though eight
missing studies had to be imputed, the resulting reduction of mean effect size was not
significant. Effect size remained significant. Lastly, no missing studies had to be imputed in

data set #27 (see Table 1).

Two data sets from the 3 meta-analyses investigating the efficacy of therapeutic
interventions in medical contexts were affected by missing studies. The corrected effect size
estimate of data set #28 was actually larger after adding one study in favor of PT, but there
was no significant difference. This correction did not change the assessment of the efficacy of
PT. No studies were missing in data sets #29 and #30, indicating that they are not affected by
publication bias. In data set #31, 3 studies were found to be missing, but with no significant
reduction of effect size, and both the original and corrected effect size differed significantly

from zero.

Figure 1 shows the funnel plot for the data set with the largest number of studies
estimated to be missing (N = 8; data set #26), investigating the reduction of depressive

symptoms due to therapy with the “coping with depression” course (Cuijpers et al., 2009).

Insert Figure 1 about here

Results of the rank correlation and regression method

Using the rank correlation method (Begg & Mazumdar, 1994), one-sided testing
indicated significant asymmetry in 9 data sets, and in 5 data sets using two-sided testing. The
9 asymmetric data sets found under one-sided testing (#7, #8, #9, #13, #19, #20, #23, #26 and

#31) refer to the comparison of activity scheduling versus control conditions regarding the
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reduction of depressive symptoms (#7), a comparison of the efficacy of BT versus CT/CBT in
reducing depressive symptoms (#8), the comparison of CBT versus control groups for the
reduction of depressive symptoms in participants with somatic diseases and comorbid
depression (#9), the efficacy of PT compared to pharmacotherapy in reducing remission rates
(#13), two data sets investigating the efficacy of psychotherapeutic treatment for adolescents
after screening in schools (#19 & #20), a comparison of therapy for depressed samples with
and without comorbid personality disorder (#23), therapy with the “coping with depression”
course (#26), and the efficacy of group psychotherapy compared to control conditions in
reducing depressive symptoms in samples with a HIV infection and comorbid depression
(#31). The five asymmetric data sets significant under two-sided testing (#9, #13, #19, #20

and #26) were also significant under one-sided testing.

The linear regression method (Egger et al., 1997) identified a significant relationship
between effect sizes and their variances in 9 data sets (one-sided testing): in data set #7, #8',
#9, #19, #20, #23, #26 and #31, as was the case with Begg and Mazumdar’s method; and for
data set #12, investigating the efficacy of PT compared to pharmacotherapy in reducing
dropout rates. In 6 data sets, publication bias was found in two-sided testing (#9, #19, #20 and
#26) as was the case in the rank correlation test, and in #12 and #23, as was the case for one-

sided testing of the regression analysis (see Table 1).

Concordance between the three methods

! In the meta-analysis data set #8 was drawn from (Ekers et al., 2008), a non-significant intercept for Egger’s
regression analysis was reported. Even though we used exactly the same data, we arrived at a different
intercept by applying the software Comprehensive Meta-Analysis. We did not find an explanation for this
discrepancy.
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In the majority of the 31 assessed data sets (21 cases; data sets #1-6, #10, #11, #14-18,
#21, #22, #24, #25, #27-30), none of the methods significantly indicated the presence of
publication bias. Begg and Mazumdar’s and Egger’s tests were not significant in any of these
21 data sets, and the occasional imputation of missing studies according to the Trim and Fill
procedure never resulted in a significant difference between the original and the corrected
mean effect size estimates. Thus, there was high concordance between the three methods for
the majority of cases. However, in 10 data sets either Begg and Mazumdar’s or Egger’s
method indicated publication bias. When tested for significance one-sided, both methods led
to the same conclusions for 8 data sets, for 4 sets when tested two-sided. Of the 10 data sets
were either Begg and Mazumdar “s or Egger’s methods indicated bias, the Trim and Fill
procedure found missing studies in 7 cases, but none of the reductions was significant.
However, in two of these data sets, the effect size changed from significance to non-
significance after the correction. Thus, the efficacy of the respective interventions was
changed by the publication bias, but the corrected effect sizes indicated an equal efficacy of
two treatments in one of these data sets and equal efficacy of PT for depressed patients with
and without comorbid PD in the other data set. In summary, we can therefore conclude that in
most of the data sets where some evidence for publication bias was found, the efficacy of
psychotherapy for depression and of preventive interventions was unchanged by the selective
publication of positive results, and even in those data sets where it was changed, the efficacy

of the interventions remained quite substantial.

Discussion

The present study aimed at investigating publication bias in meta-analyses of the
efficacy of psychotherapeutic and preventive interventions for depression. An inappropriate

application of the methods to detect publication bias was avoided by restricting the analysis to
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homogeneous data sets including at least six primary studies (Egger et al., 1997; loannidis &
Trikalinos, 2007). We found 31 data sets which fulfilled these inclusion criteria. Our results
indicated only slight bias in most of these data sets. Begg and Mazumdar’s rank correlation
method (1994) and Egger’s regression analysis (Egger et al., 1997) both indicated publication
bias in 9 data sets (29.03%) for one-sided testing, and in 5 (16.13%) vs. 6 (19.35%) for two-
sided testing. Both methods find essentially the same evidence for selective publication of
positive results. In 12 data sets, including 7 of the data sets for which either of these methods
indicated bias, the Trim and Fill procedure (Taylor & Tweedie, 2000a, 2000b) imputed
missing studies, but the reduction of the pooled effect size estimates never reached
significance. Moreover, the imputation of presumably missing studies did only twice result in
a significant change of the effect estimates. The change of the respective effect sizes was not
large itself, but as their significance changed, psychotherapy can no longer be regarded as
more efficacious than pharmacotherapy after taking publication bias into account. The
efficacy of both treatments needs to be regarded as equal. Furthermore, psychotherapy has to
be considered as effective for depressed patients with comorbid PD as it is for those without
PD. Therefore, in both cases we can conclude that the corrections due to publication bias did
not yield inefficacious treatments. However, these changes in the efficacy of the respective
interventions need to be considered when applying the treatments in clinical practice, and the
corrected effect size estimates should be used as an orientation. In summary, it is a very
important result that despite a minor tendency towards a selective publication of positive
results, the efficacy of all reviewed interventions remains substantial even after correction
using the Trim and Fill procedure. These results demonstrate that publication bias alone

cannot explain their considerable efficacy. It can be concluded that despite some evidence for
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publication bias, CBT and other psychotherapeutic interventions can still be considered

efficacious and recommended for the treatment of depression.

Our results, taking heterogeneity into account, are considerably different from those of
Cuijpers, Smit, et al. (2010), who found a large amount of publication bias in almost all of
their data sets with a strong impact on mean effect size estimates. As we have pointed out,
homogeneity is a necessary prerequisite of the application of statistical methods to detect
publication bias, and tests for publication bias are likely to results in false positives in the
presence of heterogeneity (Iloannidis & Trikalinos, 2007). The results of Cuijpers, Smit, et al.
(2010) might be attributable to false positive hits, as the alternative explanation of
heterogeneity cannot be ruled out for their results. The large differences between the original
and the corrected effect sizes in the analysis of Cuijpers, for example the significant reduction
of the overall mean effect size estimate from g = .42 to g = .67, with 51 imputed studies, is in
strong contrast to the much smaller amounts of missing studies and effect reductions we have
found. The difference between the results of the two analyses of publication bias is likely due
to the emphasis on homogeneity in the present study. In contrast to Cuijpers, Smit, et al.
(2010), we thus conclude that the efficacy of psychotherapy for depression is not strongly
overestimated if the methods are applied to homogeneous data sets, as their assumptions

require.

Importantly, our analysis did also differ from that of Cuijpers, Smit, et al. (2010), who
did not re-calculate published meta-analyses, but conducted a new meta-analysis. Therefore,
the sample of primary studies included in our re-analysis differs from that in Cuijpers, Smit, et
al. (2010). The overlap varies from 0 to 12 studies between the 19 meta-analyses we included
in the present study and Cuijpers, Smit, et al.’s analysis. The small amount of overlap is not

surprising, since we aimed at including all meta-analyses for psychotherapeutic and
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preventive interventions for depression. However, while the results of our analysis of
publication bias might differ from that of Cuijpers, Smit, et al. (2010) due to the different pool
of studies, it is unlikely that the degree of publication bias is so strongly discrepant between

the two samples of included studies that this alone would explain since the differences.

Moreover, Cuijpers, Smit, et al. (2010) included only published studies in their
analyses, whereas some unpublished studies were included in the data sets we assessed, albeit
only few. Merely three of the included data sets comprehended unpublished studies. Data set
#6 included 1 unpublished study (Cuijpers et al., 2008), data set #8 2 unpublished studies
(Ekers et al., 2008), and #21 1 unpublished study (Cuijpers et al., 2006b). The inclusion of
these four unpublished studies may have contributed only little to the relatively small
tendency towards publication bias we found. Publication bias might be higher in samples with
only published studies, but it is unlikely that this explains the difference in the results of the
two analyses. In summary, however, even if the primary studies differ between the two
analyses and the sample in which high publication bias was found included exclusively
published studies (Cuijpers, Smit, et al., 2010), it is very unlikely that this can explain the

large publication bias they found, in contrast to the present results.

Lastly, the significant results of Begg's and Egger’s methods in our analysis were
dispersed over all approaches. Also the occasional imputation of missing studies by the Trim
and Fill procedure occurred in different approaches. A small tendency for selective reporting
of positive outcomes seems to affect the different approaches quite equally, and no

intervention is especially prone to the selective publication of positive results.

Two well-known methods developed for the detection of publication bias were not

applied in the present study. First, the failsafe N (Becker, 2005) was not implemented because
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it is of limited utility for a number of reasons’. Initially it was developed by Rosenthal (1979),
the first to develop a statistical method to assess publication bias. He must be credited that he
drew researcher’s attention to the problem of publication bias. However, as the failsafe N
method by Rosenthal and also the variants that have been developed by other statisticians all
suffer from major drawbacks, more informative methods should be utilized instead (Becker,
2005). The second method is based on complex selection models (Hedges & Vevea, 2005)
and describes the probability of publishing a study given its outcome. A weighted function of
the p-values associated with each primary study, or a function of the primary studies” effect
size estimates and their associated standard errors, is used for the estimation of both the
number of missing studies and their effect on the mean effect size estimate. As selection
models are very difficult to conduct (Hedges & Vevea, 1996, 2005), they were also not

applied in the present study.

To summarize the efficacy of the interventions under investigation, we can conclude
that CBT is efficacious in reducing depressive symptoms in both adults and adolescents, in
patients with somatic disease, and is also efficacious in reducing relapse. BT and CBT/CT are
equally efficacious in reducing depressive symptoms, and activity scheduling is of higher
efficacy than control conditions regarding the same outcome. Individual therapy is robustly
more efficacious than group therapy in reducing depressive symptoms, but group

psychotherapy is of higher efficacy in reducing depressive symptoms than control conditions.

2 It focuses on statistical significance rather than clinical significance, the underlying assumption (Rosenthal,
1979) is a mean effect size of null in the missing studies, the sample size of the missing studies is not
considered (studies with n=10 are set equal to studies with n=1000), nor are any study characteristics. No
underlying statistical model exists, it is based on significance tests that combine p-values across studies (the
current practice is to compute a p-value for the combined effect), and the distribution of the failsafe N statistic
is unknown. Different formulas for the computation (Orwin, 1983; Fisher, 1932; Gleser & Olkin, 1936) lead to
different estimates of the failsafe N, and none solve all of the problems mentioned (Becker, 2005).
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Furthermore, couples and individual therapy are equally efficacious. The combined treatment
of PT and antidepressants is more efficacious in in enhancing response rates and equally
efficacious reducing dropout rates, compared to an antidepressant drug treatment alone. PT
and combined treatment are equally efficacious in reducing dropout rates, and the combined
treatment is of higher efficacy in enhancing remission rates compared to PT alone. PT alone is
equally efficacious to pharmacotherapy in enhancing remission rates, and more efficacious in
reducing dropout rates as well as relapse rates. PT for latelife depression, as well as for
adolescents, can be considered efficacious in reducing depressive symptoms. However, PT is
no more efficacious than control groups in preventing postnatal depression, and it is of equal
efficacy for depressed patients with and without comorbid PD. PT and pharmacotherapy are
robustly more efficacious in patients without comorbid PD. The “coping with depression”
course is efficacious for the prevention and the therapy of depression. Lastly, DMP is more
effective than primary care in reducing depressive symptoms, and PT in medical contexts is of
higher efficacy than general practitioner care for the same outcome of interest. To conclude, a
multitude of efficacious psychotherapeutic interventions does exist for depression, despite of

publication bias (for all results see Table 1).

A limiting factor in our study is that only a few meta-analyses could be included in our
assessment, as the necessary raw data needed for a post-hoc assessment of publication bias
was not available for most of the meta-analyses. The reporting of the primary studies” effect
statistics and measures of their precision would be helpful for future investigations. Statistical
guidelines such as the “Meta-analysis reporting standards” (MARS) included in the 6th
edition of the APA Publication Manual (MARS; APA, 2008, 2009) and the “Preferred

reporting items for systematic reviews and meta-analyses” (Prisma; Moher, Liberati, Tetzlaff
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& Altmann, 2009) are available good standards that will help any researcher conducting a

meta-analysis. Both recommend providing effect size statistics.

82.35% of the meta-analyses of psychotherapy and prevention for depression did not
consider publication bias in their analyses, and 81.18% did not include unpublished studies.
Therefore, it is necessary to emphasize the importance of assessing publication bias as a
sensitivity analysis routinely, as is also recommended by the MARS and Prisma guidelines.
This would solve the problem of missing data for follow-up analyses by other researchers.
The MARS and Prisma guidelines should be mandatory in psychotherapeutic research. In
addition, when methods for the detection of publication bias based on symmetry assumptions
are applied, necessary statistical conditions for their employment must be met, in order to

avoid erroneous interpretations of their results (Ioannidis & Trikalinos, 2007).

In summary, the positive conclusion that can be drawn from the present analysis is that
publication bias does not seem to have invalidated the results of most of the meta-analyses of
the efficacy of therapeutic approaches to treat depression. For the most part publication bias
was either not present or did not change the conclusions. Thus, efficacious preventive and
psychotherapeutic interventions for depression are available, and their efficacy does not seem
to be based on a reporting bias. However, the correction for publication bias resulted in non-
significance of effect sizes twice, and the modified evidence base for the respective

interventions should be accounted for when applying them in clinical practice.
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Funnel Plot of Standard Error by Std diff in means
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Figure 1.

An illustration of the Trim and Fill method showing the funnel plot for the reduction of depressive symptoms due to therapy

with the “coping with depression” course (data set #26; Cuijpers et al., 2009). Dark circles: the 8 studies identified as

missing.
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