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1. Zusammenfassung

Psychotische Stérungen gehen mit erheblichem Leidensdruck einher und bisherige
medikamentose wie auch psychotherapeutische Behandlungen erzielten kleine bis moderate
Effekte. Zur notwendigen Optimierung psychosespezifischer Interventionen durch Ableitung
wesentlicher Foki der Behandlung ist die Untersuchung zugrundeliegender Entstehungs- und
Aufrechterhaltungsmechanismen hdchst relevant. Zahlreiche Studien belegen die zentrale Rolle
von negativem Affekt in der Entstehung und Aufrechterhaltung von Wahn und legen damit die
Frage nahe, inwiefern Menschen mit psychotischen Stérungen Schwierigkeiten in der Emotions-
regulation aufweisen. Bisherige Befunde deuten in der Tat darauf hin, dass diese im Vergleich zu
gesunden Kontrollprobanden' haufiger maladaptive (z.B. Suppression) und seltener adaptive
Emotionsregulationsstrategien (z.B. kognitives Umbewerten) habituell, d.h. gewohnheitsmaRig,
einsetzen. Andere Forschungsmethoden aber, wie experimentelle Untersuchungen zum Erfolg
der eingesetzten Strategien im Labor und Experience Sampling Studien zur Untersuchung von
Emotionsregulation im Alltag lieferten bislang konzeptuell schwer zu vereinende Ergebnisse. So
ist weiterhin zu klaren, wo die konkreten emotionsregulativen Defizite von Menschen mit
Psychosen liegen (Studie 1), ob diese sich auch im Alltag zeigen und ob sie anhand einer
reduzierten Effektivitat charakterisiert sind (Studie Il), und inwiefern sie tatsachlich den
Zusammenhang zwischen negativem Affekt und Paranoia moderieren (Studie Ill).

Fur einen detailgenauen Einblick in die Rolle von Emotionsregulation bei psychotischen
Storungen wurden in Studie | zunachst Fragebogenstudien zur habituellen Emotionsregulation
und experimentelle Studien meta-analytisch zusammengefasst. Der situative Einsatz einer
Bandbreite von Emotionsregulationsstrategien sowie der bewussten Wahrnehmung von
Emotionen im Alltag von Probanden mit akutem Wahn (PSY, n=71) im Vergleich zu gesunden
Kontrollprobanden (KG, n=42) wurde in Studie Il anhand der Experience Sampling Methode
beleuchtet. Dartiber hinaus wurde die Effektivitat der situativ eingesetzten Strategien anhand
der Analyse sukzessiver Differenzen zwischen zwei konsekutiven Zeitpunkten im Alltag der
Probanden gepruft. In Studie Ill wurde anhand derselben klinischen Stichprobe der prospektive

Zusammenhang zwischen negativem Affekt und Paranoia und der moderierende Einfluss

' Zur besseren Lesbarkeit wird auf die zusatzliche Formulierung der weiblichen Form verzichtet. Die
ausschlielliche Verwendung der mannlichen Form soll explizit als geschlechtsunabhangig verstanden
werden.
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verschiedener Emotionsregulationsstrategien sowie der bewussten Wahrnehmung von
Emotionen auf diese Assoziation im Alltag von PSY untersucht.

Insgesamt stellen die Ergebnisse der drei Studien die Sinnhaftigkeit einer singuldren
Perspektive auf Emotionsregulation fiir die Ableitung belastbarer klinischer Implikationen fir
psychotische Storungen infrage. Dies zeigte sich in zum Teil groBen Effekten fiir die lUbermaRige
habituelle Nutzung maladaptiver und der weniger haufigen Nutzung adaptiver Strategien bei
PSY im Vergleich zu KG (Studie | und Il), wahrend experimentelle Studien auf weniger eindeutige
Unterschiede in der Effektivitdt von Emotionsregulationsstrategien im Labor hinwiesen (Studie
). Im Alltag zeigte sich entgegen der Befunde aus Fragebogenstudien ein ganzlich anderes
Muster, im Sinne einer entweder ebenso intensiven wenn nicht sogar vermehrten Nutzung
durch PSY im Vergleich zur KG, unabhangig von der bislang angenommenen (Mal)Adaptivitat
der einzelnen Strategien (Studie Il). Darliber hinaus zeigte Studie I, dass solche Strategien,
welche sich fir die KG als effektiv in der Hoch- bzw. Herunterregulierung von positivem bzw.
negativem Affekt erwiesen, auch von PSY effektiv eingesetzt wurden. In Studie Ill bestatigte sich
der bereits vielfach gezeigte langsschnittliche Zusammenhang zwischen negativem Affekt und
Paranoia bei Probanden mit akutem Wahn. Wahrend Rumination exazerbierend auf diesen Pfad
wirkte, war das bewusste Wahrnehmen der Emotionen protektiv. Damit konnte ein wesentlicher
Beitrag zur Erforschung der Relevanz von Emotionsregulation in der Entstehung psychotischer
Stérungen und zur Uberwindung einer isolierten Betrachtung des Konstrukts geleistet werden.
Die Dissertation liefert neben einer empirischen Grundlage, auf der integrative Ansatze zur
Erforschung von Emotionsregulation aufbauen kdnnen, Impulse fur zukiinftige Forschung sowie

klinische Implikationen.
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2. Abstract

Psychotic disorders are associated with marked distress. Treatments with both drugs and
psychological interventions achieve, at most, only moderate effects. Studying the underlying
mechanisms of psychotic disorders in order to develop more tailored interventions may offer
new approaches. Numerous studies suggest that negative affect may be a pivotal factor for
delusion formation and maintenance. We can therefore hypothesise that patients with
psychosis will have particular difficulties in regulating negative affect. Supporting this idea,
cross-sectional questionnaire-based studies found psychosis to be associated with a decreased
use of adaptive strategies (e.g. cognitive reappraisal) and an increased use of maladaptive
strategies (e.g. suppression). However, experimental designs aiming to assess the effectiveness
of instructed strategies and experience sampling studies of emotion regulation in the daily life,
demonstrate contradictory findings. Particular gaps in the knowledge include, whether patients
with psychotic disorders have specific patterns of emotional regulation deficits as reported in
questionnaire-based and experimental studies (study 1), whether these deficits are also present
in the daily life of patients and whether they are characterised by a reduced effectivity (study I),
and whether emotion regulation strategies moderate the path between negative affect and
paranoia (study IlI).

For afine-grained understanding of the role of emotion regulation in psychotic disorders,
cross-sectional questionnaire-based data as well as experimental data were meta-analysed
(study 1). In an experience sampling study, the momentary deployment of a range of emotion
regulation strategies and the ability to be aware of one’s emotions by patients with acute
delusions (PSY, n=71) compared to non-clinical controls (NC, n=42) was analysed (study ). In
addition, the effectiveness of the strategy use was analysed and operationalised by examining
successive differences in positive and negative affect. The prospective association between
negative affect and paranoia, and the moderating effect of emotion regulation strategies and of
the ability to be aware of one’s emotions were analysed in study III.

Overall, the findings from the three studies challenge a singular perspective on the
construct of emotion regulation. The results from questionnaires indicated an increased use of
maladaptive and a decreased use of adaptive strategies (study | and Il), whereas experimental
studies pointed to less pronounced group differences (study I). Analysing the daily life of
participants showed a different pattern, characterised by a more frequent use of maladaptive

but, either no differences in individual adaptive strategies, or an unexpected more frequent use
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(cognitive reappraisal) in PSY compared to controls. The strategies which were effective in NC
were equally effective in the psychosis group. In study Ill, the data confirmed the well-
established time-lagged association between negative affect and paranoia in PSY. Multilevel
regression analysis revealed that higher awareness at one timepoint reduced the time-lagged
association between negative affect and paranoia, whereas rumination had an opposite,
amplifying moderation effect.

Despite limitations, which are discussed critically, this dissertation contributes to the
understanding of the relevance of emotion regulation in the development of psychotic disorders

and provides important clinical implications as well as a stimulus for future research.
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3.  Theoretischer Hintergrund

3.1 Schizophrenie und andere psychotische Stérungen

Psychotische Stérungen stellen eine Gruppe heterogener Stérungen dar, welche unter
anderem durch Symptome wie Wahn und Halluzinationen gekennzeichnet sind. Im
Diagnostischen und Statistischen Manual Psychischer Storungen werden sie unter
Schizophrenie-Spektrum und andere psychotische Stérungen zusammengefasst (DSM-5;
American Psychiatric Association, 2015, S.117). Die am hdufigsten diagnostizierte Storung ist die
Schizophrenie, gefolgt von schizoaffektiven und wahnhaften Stérungen. Eine Diagnose der
Schizophrenie istnach DSM-5 unter anderem erfullt, wenn in der floriden Phase mindestens zwei
oder mehr Hauptsymptome psychotischer Stérungen Ulber einen Zeitraum von mindestens
einem Monat auftreten. Zu diesen Hauptsymptomen zahlen zum einen Wahn, Halluzinationen,
desorganisiertes Denken, grob desorganisiertes Verhalten oder gestorte Motorik, welche
gemeinsam die Positivsymptomatik charakterisieren. Zum anderen werden ein verminderter
emotionaler Ausdruck, reduzierte Willenskraft, Freudverlust, Abnahme sprachlicher
AuBerungen und sozialer Riickzug unter Negativsymptomatik als letztes Hauptsymptom
zusammengefasst (APA, 2015, S. 119). Angesichts dieser Bandbreite unterschiedlicher Symptome
kann das klinische Bild innerhalb einer eng definierten Stérungskategorie wie der Schizophrenie
entsprechend variieren. In Abgrenzung zu bisheriger Grundlagenforschung, welche sich meist
auf die diagnostische Kategorie Schizophrenie fokussiert, setzt sich so zunehmend eine
Untersuchung einzelner Symptome durch (Cannon & Keller, 2006; Garety, Bebbington, Fowler,
Freeman, & Kuipers, 2007). Eine prominente Rolle in der Untersuchung von Psychosen wird dabei
meist dem Wahn zugeschrieben, welcher bei ca. 65-70% der Betroffenen vorkommt und damit
das haufigste Symptom darstellt (Appelbaum, Robbins, & Roth, 1999; Breier & Berg, 1999). Dieser
ist als eine feste Uberzeugung charakterisiert, welche mit apriorischer Evidenz auftritt und an
der mit erfahrungsunabhangiger Gewissheit festgehalten wird (AMDP, S. 57f, 2016).
Verfolgungswahn stellt dabei die haufigste Form des Wahns dar (78.4% wahnhafter Patienten;
Appelbaum, Robbins, & Roth, 1999). Gegenwartig wird von einem sogenannten Paranoia
Spektrum in der Allgemeinbevolkerung ausgegangen, dessen extremes Ende der klinisch
relevante Wahn ist (Freeman & Garety, 2014). Der Fokus der vorliegenden Dissertation liegt auf
der Untersuchung von Positivsymptomatik und im Speziellen auf Verfolgungswahn bzw.

Paranoia.
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Mit einer Lebenszeitpravalenz von ca. 0.7% (McGrath, Saha, Chant, & Welham, 2008) sind
psychotische Storungen zwar vergleichsweise selten, sie gehen jedoch haufig mit
unverhaltnismaRig groRen personlichen und gesellschaftlichen Kosten einher (DGPPN e.V.
(Hrsg.) fiir die Leitliniengruppe, 2019; van Os & Kapur, 2009). Neben dem meist erheblichen
Leidensdruck, der unmittelbar mit der psychischen Erkrankung assoziiert ist, und der oft
eingeschrankten Lebensqualitat durch ein reduziertes Funktionsniveau, steht ein doppelt bis
dreifaches Mortalitatsrisiko (McGrath et al.,, 2008). Zu der um die 10-15 Jahre reduzierten
Lebenserwartung tragen zum einen eine hohe Suizidrate (Hor & Taylor, 2010) und zum anderen
korperliche Beschwerden und somatische Komorbiditaten bei. Hierzu zahlen vor allem
kardiovaskuldre, metabolische und infektiose Erkrankungen (Hasan, Wobrock, & Falkai, 2012).
Hohe EinbuBen sowohl psychischer als auch sozialer Natur gehen zudem mit Hospitalisierungen
(18% der Gesamtanzahl der Tage stationdrer Aufenthalte aufgrund psychischer Erkrankungen;
Evensen et al,, 2016), einer niedrigen Beschaftigungsrate (ca. 10% ; Evensen et al., 2016), einem
der Erkrankung anhaftendem Stigma und der damit verbundenen Diskriminierung einher
(Mestdagh & Hansen, 2014; Thornicroft et al., 2009). Die gesellschaftliche Teilhabe ist
entsprechend stark eingeschrankt (Millier et al., 2014). Laut einer Fragebogenuntersuchung
entspricht das psychische Wohlbefinden von nahezu der Halfte von Personen mit
Verfolgungswahn dem der unteren 2% der Befragten aus der Allgemeinbevolkerung (Freeman
et al., 2014). Die aktuellen S3-Leitlinien sprechen sich zwar fiir die Evidenz von medikamentoser
Therapie durch Antipsychotika aus, doch sind unerwiinschte Arzneimittelwirkungen hoch und
randomisiert-kontrollierte klinische Langzeitstudien fehlen, um eine Aussage Uuber
Langzeiteffekte treffen zu konnen (DGPPN e.V. (Hrsg.) fiir die Leitliniengruppe, 2019, S. 74).
Psychotherapeutische Behandlungen erzielten bislang allenfalls kleine bis moderate Effekte
(Naeem et al., 2016; Sarin, Wallin, & Widerldv, 2011; Turner, van der Gaag, Karyotaki, & Cuijpers,
2014; Van der Gaag, Valmaggia, & Smit, 2014). Um hier groRere Effekte zu erzielen, bedarf es ein
verbessertes Verstandnis der auslosenden und aufrechterhaltenden Faktoren von psychotischen
Symptomen zur Ableitung psychosespezifischer Interventionen.

Nach aktuellem Forschungsstand wird von einer multifaktoriellen Atiopathogenese bei
Psychosen ausgegangen (s. z.B. Howes & Murray, 2014). Je nach Beschreibungsebene und
Perspektive werden dabei innerhalb unterschiedlicher Modelle verschiedene Aspekte in den
Fokus gertickt. Klassischerweise liegt diesen Erklarungsmodellen das Vulnerabilitats-Stress-
Modell als gangiges, heuristisches Modell zugrunde. Danach wird die Symptomentstehung als

Funktion des Zusammenspiels aus individueller Anfalligkeit bzw. Vulnerabilitat und Stress
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beschrieben (Zubin & Spring, 1977). Die Vulnerabilitdt einer Person wird dabei durch einzelne wie
auch kombinierte Risikofaktoren bestimmt, welche sich von genetisch vermittelten oder auch
perinatal erworbenen Faktoren, tiber neuroanatomische und -chemische Veranderungen bis hin
zu psychosozialen Risikofaktoren, wie Kindheitstraumata, Migration und Diskriminierung,
erstrecken kénnen. Bringt eine Person eine solche Anfalligkeit flir psychotische Stérungen mit
und uUberschreitet das Ausmal an Stress diese individuelle Schwelle, beglinstigt dies die
Entwicklung und Exazerbation von Symptomen. Auf dem Weg von Vulnerabilitat und Stress zur
Symptombildung werden verschiedene Risikofaktoren als Vermittler diskutiert. So weist die
klinische Grundlagenforschung der letzten beiden Dekaden zunehmend auf eine bedeutende
Rolle verschiedener psychologischer Faktoren hin (z.B. Hartley, Barrowclough, & Haddock, 2013;
Kesting & Lincoln, 2013; Reeve, Sheaves, & Freeman, 2015), die Ansatzpunkte fur
psychotherapeutische Interventionen liefern (Freeman, Dunn, et al., 2015; Freeman, Waite, et al.,
2015). Dies steht im Einklang mit aktuellen Entwicklungen, wie die des Interventionist-Causal-
Ansatzes, innerhalb dessen Interventionen direkt an den identifizierten kausalen Mechanismen
ansetzen, um in der Folge Symptome zu reduzieren (Kendler & Campbell, 2009). Neben
verschiedenen identifizierten Faktoren, die potentielle Ansatzpunkte fur Psychotherapie
darstellen, wie zum Beispiel dysfunktionale kognitive Verzerrungen und negative
Selbstschemata, stehen emotionale Prozesse (Myin-Germeys & van Os, 2007), die den Fokus der

Dissertation darstellen.

3.2 Negativer Affekt und emotionale Prozesse bei Psychosen

In der letzten Dekade ist negativer Affekt als Entstehungs- und Aufrechterhaltungsfaktor
zunehmend in den Fokus von Forschung und therapeutischen Behandlungsansatzen gertickt.
Negativer Affekt wird dabei haufig als Indikator fur Stresserleben verwendet und besteht neben
einer physiologischen Komponente auch aus dem subjektiven Affekterleben, welches sich in
diskreten Emotionen (z.B. Angst, Scham, Schuld oder Wut) widerspiegelt. Versetzt man sich in
die Perspektive eines Menschen, der davon Uberzeugt ist, verfolgt und bedroht zu werden, so
steht aulRer Frage, dass dies mit einem hohen Grad an negativem Affekt einhergehen kann. In
der Tat zeigen Ergebnisse aus Fragebogenstudien (Cohen, Callaway, Najolia, Larsen, & Strauss,
2012; Strauss et al., 2013) und Experience Sampling Studien (Cho et al., 2017), dass Menschen mit
Psychosen konsistent hohere Auspragungen in negativem Affekt berichten. Epidemiologische
Studien deuten zudem auf Komorbiditatsraten von bis zu 50% flir Depression und 38% flir

Angststorungen bei Psychosen hin (Braga, Reynolds, & Siris, 2013; Buckley, Miller, Lehrer, &
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Castle, 2009). Eine komorbide Depression ist dabei hdufig eng mit einem niedrigeren sozialen
Funktionsniveau, verringerter Lebensqualitdt und Suizidalitat verbunden (Millier et al., 2014).
Dies spiegelt sich auch im DSM-5 wider, in dem betont wird, dass der Schweregrad affektiver
Symptome im Rahmen einer Psychose prognostische Bedeutung hat und entscheidend fir die
Behandlungsplanung ist (APA, 2015, S. 121). Interessanterweise konnten Studien zudem zeigen,
dass der emotionale Leidensdruck durch Stimmenhoren (Hanssen, Krabbendam, de Graaf, &
Vollebergh, 2005) und Wahngedanken (Ho-wai So, Tang, & Leung, 2015; Lincoln, 2007) als
besseres Unterscheidungsmerkmal zwischen klinischen und nicht-klinischen Stichproben diente
als die blof3e Auftretenshaufigkeit von psychotischem Erleben.

In psychologischen Konzeptualisierungen von Positivsymptomatik und im Speziellen von
Verfolgungswahn wird negativem Affekt eine wesentliche Rolle zugeschrieben. Innerhalb des
kognitiven Modells der Positivsymptomatik wird davon ausgegangen, dass negativer Affekt und
kognitive Verzerrungen eine wahnhafte Interpretation anomaler bzw. mehrdeutiger
Erfahrungen beglinstigen und in einem sich selbst aufrechterhaltenden Kreislauf miinden
(Garety, Kuipers, Fowler, Freeman, & Bebbington, 2001; Kuipers et al., 2006). GleichermaRen
wird negativem Affekt in Preti und Cellas Heuristik zur Entstehung paranoider Interpretationen
eine wesentliche Bedeutung beigemessen. Hier wird postuliert, dass unter Stress und negativem
Affekt der Bedrohungscharakter neutraler Stimuli betont und die Wahrscheinlichkeit einer
paranoiden Interpretation erhoht wird (Preti & Cella, 2010).

Tatsachlich wird die Relevanz von negativem Affekt in der Wahnentstehung von
zahlreichen empirischen, methodisch vielfaltigen Studien unterstitzt. So konnten
Langsschnittstudien die theoretische Annahme eines affektiven Wegs zur Entstehung von Wahn
untermauern (Fowler et al., 2012; Freeman et al.,, 2012). Die Verwendung experimenteller
Paradigmen zeigte zudem in klinischen und nicht-klinischen Stichproben, dass negativer Affekt
den Einfluss von Stress auf Paranoia mediierte (Lincoln, Peter, Schafer, & Moritz, 2009; Veling,
Pot-Kolder, Counotte, Van Os, & Van Der Gaag, 2016). Experience Sampling Studien (ESM),
welche Zusammenhange direkt im Alltag der Probanden untersuchen und damit eine hohe
okologische Validitat aufweisen, konnten bestatigen, dass negativer Affekt (in der Regel
gemessen Uber Items wie ,traurig, ,unsicher”, ,angstlich“, ,einsam®) einem Anstieg in der
Symptomauspragung vorausgeht (Ben-Zeev, Ellington, Swendsen, & Granholm, 2011; Hartley,
Haddock, Sa, Emsley, & Barrowclough, 2014; Kramer et al., 2014; Krkovic, Clamor, Schlier, &
Lincoln, 2019; Thewissen, Bentall, Oorschot, a Campo, et al., 2011). Wahrend einige Studien einen

unidirektionalen Zusammenhang zwischen negativem Affekt und Wahn berichten (Fowler et al.,
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2012; Krkovic, Schlier, & Lincoln, 2018), weisen andere auf einen Teufelskreis zwischen Affekt und
Symptomatik hin (Krkovic et al., 2019; Moritz & Van Quaquebeke, 2014). Letzteres unterstiitzt
das Modell des Verfolgungswahns von Freeman et al., in welchem von negativem Affekt sowohl
als einem exazerbierenden als auch aufrechterhaltenden Faktor ausgegangen wird (Freeman,
Garety, Kuipers, Fowler, & Bebbington, 2002).

Insgesamt sprechen die Befunde fir einen robusten Zusammenhang zwischen
negativem Affekt und Wahn. Die Ergebnisse legen die Vermutung nahe, dass Menschen mit
Psychosen das Risiko tragen, dass sich negativer Affekt in wahnhafte Symptome lbertragt. Diese
Assoziation wird auch als affektiver Pfad zu Paranoia beschrieben (Myin-Germeys & van Os,
2007). Daraus folgt, dass unglinstige Emotionsregulationsstrategien einen wichtigen Faktor in
der Entstehung und Aufrechterhaltung von Psychosen darstellen kdnnten. Hingegen konnte die
Forderung effektiver Strategien zur Reduktion negativen Affekts moglicherweise symptom-

praventiv wirken.

3.3 Emotionsregulation und Psychosen

Unter Emotionsregulation wird die Fahigkeit verstanden, Emotionen mittels bestimmter
Strategien in ihrer Intensitat, Qualitat und ihren dynamischen sowie zeitlichen Eigenschaften
derart zu regulieren, dass ein erwinschter emotionaler Zustand erreicht und damit
zielgerichtetes Verhalten erleichtert wird (Thompson, 1994). Dies schlieft sowohl das
Abschwiachen, Intensivieren als auch das Aufrechterhalten von Emotionen ein (Gross &
Thompson, 2007, S. 7). Nach Gross (1998, S. 275) liegt der Prozess der Emotionsregulation auf
einem Kontinuum von bewusster, Aufwendungen erfordernder und kontrollierter Regulation bis
hin zu unbewusster, muheloser und automatischer Regulation. Das in der Forschung
prominenteste Modell der Emotionsregulation postulierten Gross und Thompson (2007). In
diesem sogenannten Prozessmodell werden verschiedene Emotionsregulationsstrategien
anhand ihrer zeitlichen Verortung geordnet. Hierbei wird zwischen ,,antezedent-fokussierter”
Emotionsregulation, die in den Prozess der Emotionsentwicklung eingreift, und der ,response-
fokussierten“ Emotionsregulation, die an der bereits vollstandig entwickelten Emotion ansetzt,
unterschieden. Gemeinsam mit weiteren Konzeptualisierungen (z.B. Koole, 2009) wurde mit
diesem Modell Forschung angeregt, welche distinkte, explizite Strategien, wie kognitives
Umbewerten, Unterdriickung des emotionalen Ausdrucks (Suppression), Ablenkung (Bloch,
Moran, & Kring, 2010; Webb, Miles, & Sheeran, 2012) und Rumination (Zawadzki, 2015)

untersucht. Da explizite Emotionsregulation, d.h. solche die bewusst eingesetzt wird, ein
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gewisses Bewusstsein der eigenen Emotionen voraussetzt, wird dies als entscheidende,
vorausgehende Komponente des Prozesses der Emotionsregulation bewertet (Berking &
Whitley, 2014; Van Rijn et al., 2011).

Als transdiagnostischer Faktor sind Defizite in den Emotionsregulationsfahigkeiten mit
einer Bandbreite verschiedener Psychopathologien assoziiert (Aldao, Nolen-Hoeksema, &
Schweizer, 2010). Dabei wurde kognitives Umbewerten (John & Gross, 2004) und Akzeptanz
(Hayes, Strosahl, & Wilson, 1999) als adaptive Strategien klassifiziert, wahrend andere, vor allem
Suppression (Campbell-Sills, Barlow, Brown, & Hofmann, 2006) und Rumination (Nolen-
Hoeksema, Wisco, & Lyubomirsky, 2008), zu den maladaptiven Strategien zahlen. Obwohl diese
Einteilung haufig verwendet wird und auf assoziierten gesundheitlichen Outcomes basiert, wird
die Sinnhaftigkeit dieser Dichotomie dennoch kontrovers diskutiert. Danach kénnen Strategien
je nach Kontext, Ziel, Zeitpunkt und Flexibilitat ihres Einsatzes adaptiv oder maladaptiv sein und
hangen von der Anpassung an sich stets verandernde Umweltbedingungen und -anforderungen
ab (Aldao & Nolen-Hoeksema, 2012).

Verschiedene Untersuchungsaspekte kommen bei der Beforschung von Emotions-
regulation in Betracht. Diese reichen von der Art und Haufigkeit, Gber die Effektivitat bis hin zu
Variabilitat und Flexibilitat von Emotionsregulation. Die wohl am haufigsten verwendete
Methode zur Erfassung von Emotionsregulation ist die Fragebogenuntersuchung, welche meist
die Art der Emotionsregulationsstrategie mit der Haufigkeit des Einsatzes in Verbindung bringt.
Dabei wird in der Regel der gewohnheitsmalige, sogenannte habituelle Gebrauch einzelner
Strategien auf Trait Ebene erfasst (Gyurak et al., 20171). Beispielsweise wird im Emotion
Regulation Questionnaire (ERQ; Gross & John, 2003) kognitives Umbewerten u.a. mit dem Item
»Wenn ich weniger negative Geflihle empfinden mochte, versuche ich tber die Situation anders
zu denken.” und Suppression mit ,Ich halte meine Gefiihle unter Kontrolle, indem ich sie nicht
nach auflen zeige.“ anhand einer 7-stufigen Likert Skala von ,stimmt uUberhaupt nicht“ zu
»stimmt vollkommen* erfragt. Eine Meta-Analyse von O’Driscoll et al. (2014), welche Befunde
aus solchen querschnittlichen Fragebogenstudien aggregierte, konnte zeigen, dass Menschen
mit Psychosen im Vergleich zu gesunden Kontrollprobanden habituell weniger kognitive
Umbewertung und haufiger Rumination, Suppression und Ablenkung einsetzten. Einige Studien
untersuchten dartiber hinaus den Zusammenhang zwischen einzelnen Strategien und
Positivsymptomatik. Hier zeigte sich in manchen Studien ein negativer Zusammenhang zu
kognitiver Umbewertung (Grezellschak, Jansen, & Westermann, 2016; Marquez-Arrico,

Benaiges, & Adan, 2015) und eine positive Assoziation zu Unterdriickung (Grezellschak et al.,
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2016; Horan, Hajcak, Wynn, & Green, 2013). Zudem zeigte eine experimentelle Studie, dass
Defizite in der habituellen Emotionsregulation sowohl die affektive als auch die psychophysio-
logische Stressreaktion vorhersagten (Lincoln, Hartmann, Kéther, & Moritz, 2015). Eine weitere,
bislang weniger haufig eingesetzte Methode zur Untersuchung von Emotionsregulation bei
Menschen mit Psychosen zielt auf die Implementierung und Effektivitat von Emotionsregulation
ab. In experimentellen Paradigmen werden Probanden ublicherweise instruiert, induzierten
negativen Affekt mittels vorgegebenen Strategien herunterzuregulieren (s. Meta-Analyse in
nicht-klinischer Stichprobe; Webb et al., 2012). Diese zeigten bislang keine signifikanten
Unterschiede beziiglich der Anwendung von kognitiver Umbewertung und Suppression bei
Menschen mit Psychosen im Vergleich zu gesunden Kontrollprobanden (Grezellschak, Lincoln, &
Westermann, 2015; van der Meer, Swart, Velde, & Pijnenborg, 2014; Perry, Henry, Nangle, &
Grisham, 2012). Westermann, Rief und Lincoln (2014) berichteten jedoch in einer weiteren
experimentellen Studie, dass ein geringerer Erfolg im Einsatz von kognitiver Umbewertung mit
einem Anstieg paranoider Symptome in einer subklinischen Stichprobe assoziiert war.

Zusammenfassend legen bisherige Befunde den Schluss nahe, dass Menschen mit
Psychosen Schwierigkeiten in der Emotionsregulation aufweisen, welche sich zum einen im
haufigeren habituellen Einsatz maladaptiver Strategien sowie zum anderen im selteneren
Gebrauch adaptiver Strategien duBern. Dass dies in der Tat einen Bereich darstellt, dem in der
Behandlung von Psychosen ein Stellenwert zugeschrieben werden sollte, spiegelt sich in
Ergebnissen einer Delphi Studie wider, in der Menschen mit Psychoseerfahrung zu ihrer
personlichen Definition von Genesung befragt wurden. Hier wurde von 89% der Befragten
angegeben, dass eine adaptive Bewaltigung psychischer sowie emotionaler Probleme essentiell
sei (Law & Morrison, 2014). Eine neuere Studie zeigte zudem, dass eine adaptive Bewaltigung,
welche Emotionsregulation miteinschloss, ein zentraler Wirkmechanismus von kognitiver
Verhaltenstherapie in der Psychosebehandlung darstellte, und zum Beispiel Verbesserungen im
Misstrauen vorausging (Schlier, Ludwig, Wiesjahn, Jung, & Lincoln, 2019).

Insgesamt sprechen die Befunde fur Abweichungen in der habituellen Verwendung von
Emotionsregulationsstrategien bei Menschen mit Psychosen im Vergleich zu gesunden
Kontrollprobanden. Diese Unterschiede sind allerdings hauptsachlich durch Fragebogenstudien
belegt, welche auf einen vermehrten habituellen Gebrauch maladaptiver und einen geringeren
Einsatz adaptiver Strategien hindeuten. Experimentelle Studien hingegen, in denen Probanden
anhand instruierter Strategien zuvor induzierten negativen Affekt herunterregulieren, zeigten

bislang weniger eindeutige Gruppenunterschiede.
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3.4 Operationalisierungen effektiver Emotionsregulation

Emotionale Reaktionen kénnen auf verschiedenen Ebenen beschrieben werden. Diese
schlieBen physiologische Komponenten, subjektive Erfahrungen, kognitive Veranderungen
sowie Handlungstendenzen mit ein (Levenson, 1994). Angesichts dieser unterschiedlichen
Perspektiven ist es naheliegend, dass auch fur die Untersuchung der Frage nach der Effektivitat
von Emotionsregulation entsprechend unterschiedliche Operationalisierungen gewahlt werden
konnen. Im weiteren Sinne wird effektive Emotionsregulation oft mit einem vermehrten
Gebrauch adaptiver und einem selteneren Einsatz maladaptiver Strategien gleichgesetzt.
Wenngleich die Klassifizierung in maladaptive und adaptive Strategien zumindest zum Teil auf
Ergebnissen eben jener vielfaltigen Untersuchungsebenen beruht, erscheint diese vereinfachte
Darstellung unbefriedigend. Befunde verschiedener Studien deuten zwar an, dass mutmaRlich
maladaptive, habituelle Strategien unabhangig von Psychopathologie zum Teil mit einem
sogenannten ,Rebound Effekt” im negativen Affekt assoziiert sind (subjektive Ebene; Campbell-
Sills, Barlow, Brown & Hofmann, 2006), mit einer niedrigeren Herzratenvariabilitat einhergehen
(physiologische Ebene; Clamor, Kéther, Hartmann, Moritz & Lincoln, 2015; Williams et al., 2015),
mit EinbuBen im Gedachtnis verbunden sind (kognitive Ebene; Richards, Butler, & Gross, 2003;
vgl. Aldao & Nolen-Hoeksema, 2012), und beispielsweise auch mit weniger sozialer
Unterstltzung verknipft sind (Handlungsebene; Nolen-Hoeksema & Davis, 1999). Dennoch
erscheint dieses Wissen fur die Ableitung spezifischer Interventionen als unzureichend und zu
ungenau. Interessanterweise zeigte eine Studie, welche sowohl neuronale Korrelate von
Emotionsregulation als auch den subjektiven Erfolg anhand experimenteller Paradigmen
untersuchte, dass sich Unterschiede in der Effektivitdit von Emotionsregulation zwischen
Menschen mit Psychosen und Kontrollprobanden zwar auf neuronaler jedoch nicht auf
subjektiver Ebene abbilden lieRen (Strauss et al., 2013). Dieser Befund unterstreicht die
Komplexitat emotionaler Reaktionen und die Herausforderung, welche die Operationalisierung
effektiver Emotionsregulation mit sich bringt.

In der vorliegenden Dissertation soll einer der verschiedenen méglichen Indikatoren
effektiver Emotionsregulation naher beleuchtet werden. Hierbei soll innerhalb von wiederholten
Messungen die Reduktion des selbstberichteten negativen Affekts von einem zum nachsten
Messzeitpunkt pradiziert durch eine Emotionsregulationsstrategie als effektive Emotions-
regulation auf subjektiver Ebene definiert werden. Das Rational fur die Wahl dieser Operationa-

lisierung liegt in den zahlreichen Ergebnissen zur prominenten Rolle von selbstberichtetem
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negativen Affekt in der Wahnentstehung und -aufrechterhaltung begriindet. Ob sich die
spezifischen Defizite von Menschen mit Psychosen in der Tat in einem ineffektiveren Gebrauch
einzelner Strategien abbilden oder ob sie sich vielmehr in einer exazerbierenden beziehungs-
weise abschwachenden Rolle verschiedener Strategien auf den affektiven Pfad zu Paranoia
aullern, soll empirisch uberprift werden. Zwar liegt der Fokus hier auf der Regulation von
negativem Affekt, doch soll auch die Untersuchung von positivem Affekt miteingeschlossen
werden. Dieser wird erstens signifikant weniger im Alltag von Menschen mit Psychosen im
Vergleich zu gesunden Kontrollprobanden berichtet (Cho et al., 2017), zweitens ist positiver
Affekt mit weniger habitueller Suppression und mehr habituellem kognitiven Umbewerten bei
Menschen mit Psychosen assoziiert (Moran, Culbreth, & Barch, 2018) und drittens wurde der zu
starke Fokus auf negativen Affekt auf Kosten einer Untersuchung von positivem Affekt in der
Emotionsregulationsforschung kritisiert (Heiy & Cheavens, 2014). Griinde hierfiir schlieRen
Evidenz ein, welche negative Assoziationen zwischen positivem Affekt und Psychopathologie
zeigt (Carl, Soskin, Kerns, & Barlow, 2013) und die Uberlegung, dass die Valenz des Affekts
moglicherweise einen wichtigen Kontext darstellt, der fiir die (Mal)Adaptivitat der jeweiligen
Strategie entscheidend sein mag. Daruber hinaus schlieBt die Definition von Emotions-
regulation, wie oben genannt, nicht nur das Herunterregulieren von negativem Affekt sondern
auch die Aufrechterhaltung sowie die Hochregulierung von positivem Affekt mit ein (Thompson,
1994).

Zusammenfassend kann festgehalten werden, dass fur die Beforschung von effektiver
Emotionsregulation vielfdltige Indikatoren in Frage kommen. Angesichts der zentralen Rolle,
welche dem selbstberichteten negativen Affekt aufgrund von robusten empirischen Befunden
zukommt und in kognitiven Modellen der Positivsymptomatik zugeschrieben wird, wird in der
vorliegenden Dissertation effektive Regulierung im Sinne einer Herunterregulierung des
selbstberichteten negativen beziehungsweise einer Hochregulierung des selbstberichteten

positiven Affekts definiert.

3.5 Experience Sampling Studien zur Erfassung von Emotionsregulation

Auch wenn die traditionellen Methoden (d.h. Fragebogenstudien zum habituellen
Gebrauch von Emotionsregulation und experimentelle Studien zum Einsatz instruierter
Strategien) die Untersuchung von Emotionsregulation bei Psychosen stark vorangetrieben
haben, weisen beide Untersuchungsarten wesentliche Limitationen auf. So sind Fragebogen-

studien zum Beispiel mit dem Risiko der Erinnerungsverzerrung behaftet. Wahrend einer der
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zentralen Vorteile experimenteller Paradigmen ist, dass die Effektivitat im Sinne einer
Herunterregulierung von negativem Affekt direkt gemessen werden kann, liegt ihr Nachteil in
der fehlenden okologischen Validitat durch ein kiinstliches Setting im Labor. Letzteres scheint
bei der Beforschung von Emotionsregulation im Zusammenhang mit psychotischer Sympto-
matik jedoch besonders entscheidend zu sein, da es sich sowohl bei emotionalen Erfahrungen
als auch bei Wahn um Phdanomene handelt, die innerhalb der Komplexitat im Alltag stark
variieren (Brans, Koval, Verduyn, Lim, & Kuppens, 2013). ESM Untersuchungen stellen dabei eine
okologisch hochvalide Methode dar, welche die Erfassung von selbstberichteten Phanomenen
dorthin rickt, wo sie auftreten, namlich in den Alltag der Probanden. Damit wird zum einen das
Risiko der Erinnerungsverzerrung minimiert und zum anderen werden langere Beobachtungs-
zeitraume ermoglicht, welche das dynamische Zusammenspiel einzelner Konstrukte deutlich
besser abbilden kénnen (Ebner-Priemer & Trull, 2009; Trull & Ebner-Priemer, 2013).

Die wenigen ESM-Studien, welche im Bereich der Emotionsregulation bei Psychosen
bisher durchgefihrt wurden, verfolgten weitgehend unterschiedliche Fragestellungen. So
untersuchten Hartley et al. (2014) beispielsweise Zusammenhange zwischen dem situativen
Einsatz einzelner Emotionsregulationsstrategien, d.h. deren Gebrauch im Alltag, und
nachfolgenden Symptomauspragungen. Hier zeigte sich im Alltag der Probanden, dass
Rumination und sich Sorgen machen nicht nur eine héhere Wahnauspragung und ein hoheres
Ausmal? an auditiven Halluzinationen vorhersagte, sondern gleichzeitig mit einer vermehrten
subjektiv wahrgenommenen Belastung durch diese Symptome einherging. In einer Studie von
Nittel et al. (2018) hingegen, zeigte sich aus einer Reihe untersuchter Strategien lediglich
Suppression als pradiktiv flir Anstiege in Paranoia, nicht aber Rumination. Visser, Estfahlani,
Sayama und Strauss (2018) untersuchten Unterschiede in der Haufigkeit eingesetzter Strategien
im Alltag von Menschen mit Psychosen im Vergleich zu gesunden Kontrollprobanden. Entgegen
der Vermutung, dass sich hier ein ahnliches Muster wie bei habituellen Fragebogen-
untersuchungen zeigt, wurde deutlich, dass die Psychosegruppe einen vergleichbaren, wenn
nicht sogar erhohten Gebrauch von Strategien — unabhangig von ihrer mutmallichen
(Mal)Adaptivitat — zeigte. Post-hoc untersuchten die Autoren, inwiefern sich ein ineffektiverer
Gebrauch der Strategien in der Psychosegruppe zeigen lieRe. Hierfur berechneten sie die
Korrelation zwischen der Differenz von negativem Affekt zum einen (t-1) und zum néchsten
Zeitpunkt (t) und dem Durchschnitt der eingesetzten Emotionsregulation (Gesamtwert liber alle
Strategien hinweg). Die Ergebnisse der Analyse (im Sinne einer niedrigeren Korrelation in der

Psychosegruppe im Vergleich zu der gesunden Kontrollgruppe) interpretierten die Autoren als
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Indikator fuir weniger effektive Emotionsregulation bei Menschen mit Psychosen. Auch wenn
dies einen interessanten und wichtigen ersten Schritt in der Untersuchung effektiver
Emotionsregulation im Alltag von Menschen mit Psychosen darstellt, ist es moglich, dass die
Berechnung eines Gesamtwerts von Emotionsregulation mogliche Unterschiede wie auch
Gemeinsamkeiten im Gebrauch spezifischer Strategien zwischen Psychose- und Kontrollgruppe
uberdeckte. Eine getrennte Untersuchung der einzelnen Strategien erscheint sinnvoller, da
verschiedene Befunde auf eine unabhangige Assoziation einzelner Strategien zu Psychopa-
thologie hinwiesen (Lincoln, Sundag, Schlier, & Karow, 2017; Zawadzki, 2015). Nicht zuletzt
scheinen Visser et al. (2018) in ihrer Post-hoc Analyse die hierarchische Mehrebenenstruktur der
ESM-Daten nicht beriicksichtigt zu haben (s. z.B. Zyzanski, Flocke, & Dickinson, 2004). Einer
weiteren Fragestellung gingen Moran, Culbreth und Barch (2018) nach, indem sie untersuchten
inwieweit habituelle Emotionsregulation gemessen zur Baseline das Affekterleben im Alltag von
Menschen mit Psychosen vorhersagt. Habituelle Suppression zeigte dabei eine signifikante
Assoziation zu hoherem negativen und weniger positivem Affekt, wahrend kognitives
Umbewerten lediglich pradiktiv fur hoheren positiven Affekt war.

Diese wenigen Studien bestatigen vorlaufig die maladaptive Rolle von Suppression in der
Vorhersage von erhohtem negativen Affekt sowie die adaptive Funktion von kognitivem
Umbewerten in der Vorhersage von mehr positivem Affekterleben im Alltag. Interessanterweise
deuten die Studien auch darauf hin, dass habituelle Emotionsregulation, wie sie uber
Fragebogen erfasst wird, moglicherweise nicht zuverldssig pradiktiv fir die blofRe Haufigkeit
ihrer Nutzung im Alltag ist, obwohl Ergebnisse von Visser et al. (2018) vorlaufig auf einen weniger
effektiven Gebrauch dieser Strategien im Alltag hindeuten. Die direkte pradiktive Rolle einzelner

Emotionsregulationsstrategien fuir Paranoia konnte bisher nicht konsistent gezeigt werden.
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4. Ziele, Relevanz und Forschungsfragen

Ziel der vorliegenden Dissertation ist es, die Rolle von Emotionsregulation bei psycho-
tischen Stérungen zu beleuchten. Da Ergebnisse bisheriger Befunde auf eine wesentliche
Beteiligung emotionaler Prozesse in der Wahnentstehung und -aufrechterhaltung hindeuten,
erscheint es naheliegend, dass bei Menschen mit Psychosen eine reduzierte Fahigkeit,
Emotionen zu regulieren, hierfiir verantwortlich sein konnte. Was eine solche ,reduzierte
Fahigkeit” jedoch ausmacht, ist bislang unzureichend erforscht. Zwar deuten Ergebnisse aus
querschnittlichen Fragebogenstudien, die den habituellen Gebrauch von Emotionsregulations-
strategien untersuchen, darauf hin, dass eine solche reduzierte Fahigkeit von einem Muster
ubermaRiger Nutzung mutmaBlich maladaptiver und einer weniger hdaufigen Nutzung
adaptiver Strategien gepragt ist. Jedoch stehen diese Ergebnisse nicht im Einklang mit Befunden
aus experimentellen Studien, welche bislang den vorsichtigen Schluss zuliel3en, dass Menschen
mit Psychosen im Vergleich zu gesunden Kontrollprobanden durchaus vergleichbar effektiv in
der Herunterregulierung von negativem Affekt anhand von vorgegebenen Strategien im Labor
sind. Eine systematische Untersuchung von Primarstudien, welche solche Forschungsmethoden
einsetzen, erscheint daher sinnvoll, um zunachst Klarheit liber die Befundlage dieser gangigen
Untersuchungsmethoden zu gewinnen. O’Driscoll et al. (2014) hatten hierzu bereits querschnitt-
liche Fragebogenstudien, welche bis Mai 2014 publiziert wurden, meta-analytisch untersucht.
Eine einfache Literaturrecherche der Schlagworte verdeutlicht jedoch, dass die Anzahl der
Publikationen im Bereich der Emotionsregulation bei Psychosen seit dem Erscheinungsjahr
(2014) rapide angestiegen ist (s. Abb. 1, S. 17). Danach sind in den Jahren zwischen 2014 und 2018
fast doppelt so viele Publikationen in dem Bereich veroffentlicht worden, wie insgesamt in allen
Jahren zuvor, sodass eine neue Meta-Analyse auf Basis einer aktualisierten Literaturrecherche
entsprechend sinnvoll erscheint. Des Weiteren blieben relevante Forschungsfragen bislang
unbeantwortet. Zum einen wurden nicht alle relevanten Strategien berlicksichtigt, wie
beispielsweise Akzeptanz oder Selbst-Beschuldigung, obwohl diese in Stichproben von
Probanden mit Psychosen untersucht wurden (Lincoln et al., 2015; Rowland et al., 2013). Zudem
soll hier eine bisher nicht untersuchte Liicke geschlossen werden, indem der Zusammenhang
zwischen einzelnen Strategien und dem Grad der Positivsymptomatik meta-analytisch
untersucht wird. In Erweiterung zu O’Driscoll et al. (2014) sollen zusatzlich auch experimentelle
Studien eingeschlossen werden, die Hinweise auf die Effektivitat des Einsatzes vorgegebener

Emotionsregulationsstrategien nach der Induktion bestimmter Emotionen liefern. Beide
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traditionellen Forschungsmethoden, Einsatz von Fragebdgen und experimentelle Paradigmen,
weisen jedoch eine geringe okologische Validitat auf, sodass die Frage, ob sich das weit
angenommene Muster vermehrter maladaptiver und weniger adaptiver Strategien auch im
Alltag zeigt, von hoher Relevanz ist. Inwiefern habituelle Malke der Emotionsregulation
Aussagen Uber das tatsachliche Affekterleben im Alltag der Probanden treffen, ist auBerdem
weitgehend unerforscht und die Frage bleibt offen, ob Menschen mit Psychosen Emotions-

regulationsstrategien weniger effektivim Alltag einsetzen als gesunde Kontrollprobanden.

30
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- 15

- 10

Anzahl der Publikationen

2000|2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012|2013 | 2014 | 2015 | 2016 | 2017 | 2018 2019-
mAnzahl| 0 0 0 2 1 1 2 1 4 5 6 5 7 13 10 12 18 12 24 18

Abbildung 1 - Anzahl der Publikationen pro Erscheinungsjahr bei PsycINFO mit den Suchbegriffen
Psychosis OR Schizophrenia AND Emotion regulation. (Stand 29.10.2019)

Darliber hinaus soll der Mechanismus beleuchtet werden, inwiefern die einzelnen
Emotionsregulationsstrategien auf den affektiven Pfad einwirken und dabei protektiv oder
exazerbierend wirken. Ubergeordnetes Ziel ist dabei zum einen, das Stérungsverstandnis
psychotischer Storungen zu bereichern und aktuelle kognitive Modelle der Positivsymptomatik
empirisch zu unterfuttern. Zum anderen sollen Anhaltspunkte geliefert werden, inwiefern es
sinnvoll erscheint, diese Modelle um die Komponente der Emotionsregulation zu erweitern. Die
Ergebnisse sind so nicht nur von theoretischer Bedeutung, sondern auch hochst relevant, um

bestehende psychotherapeutische Ansatze fur Menschen mit Psychosen weiterzuentwickeln.
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Zusammenfassend ist bislang also nicht abschlieRend geklart, wo die konkreten emotionsregu-

lativen Defizite bei Menschen mit Psychosen liegen, ob sich die Defizite auch in ihrem Alltag

zeigen, ob diese anhand einer reduzierten Effektivitat charakterisiert sind und inwiefern sie

tatsachlich den Zusammenhang zwischen negativem Affekt und Wahn erklaren. Da der robuste

Zusammenhang zwischen negativem Affekt und Positivsymptomatik vor allem fir Wahn

gezeigt wurde (z.B. Thewissen et al., 2011), erscheint es vielversprechend, einen Ansatz zu

wahlen, in dem spezifisch auf Emotionsregulation in einer Stichprobe von Menschen mit akutem

Wahn fokussiert wird.

1)

Folgende Hauptfragestellungen werden in der vorliegenden Dissertation untersucht:

Ist ein bestimmtes Muster von habituell und situativ eingesetzter Emotionsrequlation
charakteristisch ~ fiir Menschen mit Psychosen? Um ein spezifisches Profil
herauszuarbeiten, sollen zum einen Befunde aus Fragebogenstudien meta-analytisch
zusammengefasst werden, die Einblick in den habituellen Gebrauch gewahren (Studie I).
Zum anderen soll das AusmaR situativ eingesetzter Emotionsregulationsstrategien bei
Menschen mit Psychosen im Vergleich zu einer gesunden Kontrollgruppe im Alltag
untersucht und mit habituellen Fragebogen verglichen werden (Studie Il).

Ist der Einsatz von Emotionsreqgulationsstrategien im Alltag weniger effektiv bei Menschen
mit Psychosen als bei gesunden Kontrollprobanden? Angesichts hoher Auspragungen im
negativen Affekt bei Menschen mit Psychosen und den angenommenen Defiziten in der
Emotionsregulation liegt die Vermutung nahe, dass diese weniger effektiv von
Menschen mit Psychosen eingesetzt wird als von gesunden Kontrollprobanden. Um
diese Annahme zu prifen, soll im Alltag der Probanden anhand von Experience Sampling
Daten der Regulierungseffekt einer Bandbreite unterschiedlicher Emotionsregulations-
strategien auf Affektebene untersucht werden (Studie I1).

Moderieren Emotionsrequlationsstrategien den Zusammenhang zwischen negativem
Affekt und nachfolgender Paranoia? Inwiefern eine bestimmte Strategie die
symptomatische Reaktion auf negativen Affekt in einer Stichprobe von Menschen mit

akutem Wahn verstarkt oder abschwacht, soll in Studie Il untersucht werden.
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5. Zusammenfassung der Studien

51 Studie I: Meta-Analyse zu Emotionsregulation bei Psychosen -
Fragebogenstudien und experimentelle Studien

Ludwig, L., Werner, D., & Lincoln, T. M. (2019). The relevance of cognitive emotion regulation
to psychotic symptoms — A systematic review and meta-analysis. Clinical Psychology Review,
101746. https://doi.org/10.1016/J.CPR.2019.101746

Hintergrund und Hypothesen

Zahlreiche Studien belegen die zentrale Rolle von negativem Affekt in der Entstehung
und Aufrechterhaltung von Wahn und legen damit die Relevanz von Emotionsregulations-
strategien bei Menschen mit Psychosen nahe. Bisherige Befunde deuten in der Tat darauf hin,
dass diese im Vergleich zu gesunden Kontrollprobanden haufiger sogenannte maladaptive und
seltener adaptive Strategien habituell einsetzen. Diese Ergebnisse stehen zwar im Einklang mit
postulierten psychologischen Modellen der Positivsymptomatik, liefern jedoch bislang kein
einheitliches und vollstandiges Bild, um langfristig eine effektive Entwicklung psycho-
therapeutischer Interventionen zu ermdéglichen. Die vorliegende Meta-Analyse untersucht daher
Unterschiede im selbstberichteten habituellen Gebrauch verschiedener Emotionsregulations-
strategien bei Menschen mit Psychosen im Vergleich zu gesunden Kontrollprobanden. Dabei
erweitern wir das Spektrum der untersuchten Strategien um solche wie Akzeptanz und Selbst-
Beschuldigung, die in einer vorangegangenen Meta-Analyse von O'Driscoll et al. (2014) nicht
eingeschlossen wurden. Zusatzlich sollen erstmals Effektstarken aus experimentellen Studien
integriert werden, welche Aussagen uber die Effektivitat eingesetzter Strategien treffen kénnen.
Wir untersuchen (1) querschnittliche Unterschiede zwischen Menschen mit Psychosen und
gesunden Kontrollprobanden im habituellen Gebrauch von Emotionsregulationsstrategien, (2)
die Assoziation zwischen Positivsymptomatik und der Haufigkeit eingesetzter Strategien sowie
(3) Unterschiede im Erfolg instruierter Strategien nach Affektinduktion in experimentellen

Designs zwischen Menschen mit Psychosen und gesunden Kontrollprobanden.

Methoden

Eine systematische Literaturrecherche wurde nach den PRISMA Richtlinien (Moher et al.,

2009) in den Datenbanken PubMed, PsycINFO und MEDLINE bis Januar 2018 durchgefiihrt. Die
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Einschlusskriterien waren unter anderem erfullt, wenn Artikel querschnittliche, korrelative oder
experimentelle Daten bezliglich Emotionsregulationsstrategien bei Menschen mit einer
Schizophrenie-Spektrum Diagnose im Vergleich zu gesunden Kontrollprobanden lieferten.
Experimentelle Studien wurden eingeschlossen, wenn das Paradigma einen kontrollierten
Vergleich einer eingesetzten versus nicht-eingesetzten Strategie in Bezug auf induzierten
negativen Affekt durch emotionsevozierende Stimuli prasentierten und den Selbstbericht von
negativem Affekt beinhalteten. Eine Bewertung der Qualitat der Primarstudien sowie des Risikos
systematischer Fehler wurden zur Einordnung der Ergebnisse vorgenommen.

(1) Effektstarken wurden in Form von standardisierten Mittelwertsunterschieden der
unabhangigen Stichproben berechnet (Hedges’ g). Das korrigierte Hedges’ g gilt bei kleineren
Stichproben als genauerer Schatzer im Vergleich zu Cohens’ d. 95%-Konfidenzintervalle werden
angegeben. (2) Des Weiteren wurden Korrelationskoeffizienten in die Fisher’s z Skala
transformiert und schlieBlich zur einfacheren Interpretation wieder zuriick libertragen. (3)
Zudem wurden standardisierte Mittelwertsveranderungen (g) berechnet. Da nicht anzunehmen
ist, dass alle Studien eine gemeinsame Effektstarke teilen (z.B. aufgrund unterschiedlicher
Inventare und verschiedener Patientenpopulationen), wurden Random-Effects-Modelle genutzt

(Raudenbusch, 2009).

Ergebnisse

Insgesamt erfiillten 42 Studien die Einschlusskriterien und lieferten damit Daten fur
2498 Probanden mit Psychosen und 3381 gesunden Kontrollprobanden. Querschnittliche
Fragebogenstudien (k=39) lieferten die groRRten Effekte fiir Rumination (g=-0.67 [-0.85; -0.48]),
Selbst-Beschuldigung (g=-0,56; [-0,76; -0,37]) und Ablenkung (g=0.55 [0.11; 0.98]). Suppression
wurde haufiger von Menschen mit Psychosen eingesetzt (g=-0.36 [-0.56; -0.16]) und kognitives
Umbewerten seltener (g=0.41[0.28; 0.55]), jedoch bei hoher Heterogenitdt. Korrelative Daten
(k=6) zeigten eine signifikante Assoziation zwischen maladaptiven Strategien und
Positivsymptomatik. Experimentelle Studien zeigten keine eindeutigen Unterschiede in beiden

Gruppen an.

Diskussion

Die Befunde lassen auf ausgepragte Schwierigkeiten in der Emotionsregulation bei

Menschen mit Psychosen schlieBen, welche sich Giberwiegend in einem verstarkten habituellen
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Gebrauch maladaptiver Strategien (Rumination, Selbst-Beschuldigung und Suppression) und
einem weniger haufigen Gebrauch von kognitivem Umbewerten duflern. Die aufgezeigte
Assoziation zwischen Positivsymptomatik und maladaptiven Strategien bestatigt dies
weitgehend. Um jedoch klinische Implikationen ableiten zu kdnnen und Emotionsregulations-
trainings besser an die spezifischen Bedlirfnisse von Menschen mit Psychosen anzupassen, sind
multi-methodische Studien mit unterschiedlichen klinischen Kontrollgruppen nétig. Wertvolle
Bestrebungen zukunftiger Forschung umfassen die Erweiterung des Wissens um zugrunde-
liegende Mechanismen und Risikofaktoren sowie das Identifizieren solcher Strategien, welche

innerhalb von Behandlungen fokussiert werden sollten.

5.2  Studie II: Effektivitat von Emotionsregulationsstrategien im Alltag

Ludwig, L., Mehl, S., Krkovic, K., Lincoln, T.M., (2020). Effectiveness of emotion regulation in
daily life in individuals with psychosis and non-clinical controls — an experience sampling
study. Journal of Abnormal Psychology. (in press)

Hintergrund und Hypothesen

Bisherige Forschung zu Emotionsregulation bei Menschen mit Psychosen ist vor allem
durch den Einsatz habitueller Fragebogen gepragt. Die Befundlage deutet dabei auf einen
vermehrten Gebrauch maladaptiver und einen verringerten Gebrauch adaptiver Strategien hin.
Inwiefern die Erfassung habitueller Emotionsregulation jedoch Aussage Uber das tatsachliche
Erleben von Affekt im Alltag treffen kann, ist weitgehend unklar. Erste Befunde zeigten hier, dass
habituelle Suppression einen erhohten negativen Affekt und einen verringerten positiven Affekt
pradizierte, wahrend kognitives Umbewerten einen erhohten positiven Affekt im Alltag
vorhersagte (Moran et al., 2018). Inwiefern Psychosen nicht nur mit einem bestimmten Muster
von vermehrtem versus vermindertem Gebrauch von Emotionsregulationsstrategien assoziiert
sind, sondern deren Gebrauch auch weniger effektiv ist, konnte in experimentellen Paradigmen
bislang nicht einheitlich gezeigt werden (z.B. Perry et al., 2012; Van der Meer, et al., 2014). Die
hohe intraindividuelle Variabilitat, welcher Affekterleben im Alltag jedoch unterliegt (Brans et
al., 2013; Thewissen et al., 2011), und die Frage, inwiefern Affektinduktionen durch Stimuli im
experimentellen Setting tatsachlich personlich relevant genug sind, um Emotionsregulation und
Affekt realistisch abzubilden, riicken Methoden hoherer 6kologischer Validitat in den Fokus.

ESM-Studien ermdglichen dabei den Einblick in dynamische Zusammenhange zwischen
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Strategieeinsatz und Affekt. Visser et al. (2018) berichteten, dass entgegen der Erwartungen
aufgrund der Befunde aus habituellen Fragebogenstudien Menschen mit Psychosen im Alltag
vergleichbar viele, wenn nicht sogar mehr Strategien einsetzten, unabhangig davon, ob sie
traditionellerweise als adaptiv oder maladaptiv klassifiziert werden. Explorativ zeigten sie, dass
der Einsatz jedoch im Vergleich zu Gesunden weniger effektiv war. Da innerhalb dieser Analyse
jedoch zum einen ein Gesamtwert Uber alle Strategien hinweg gebildet und zum anderen die
Mehrebenenstruktur der ESM-Daten nicht berlicksichtigt wurde, lassen diese Befunde allenfalls
vorsichtige Schliisse zu und sollten dringend uberprift werden.

In der vorliegenden Studie fokussieren wir demnach auf (1) Unterschiede im Gebrauch
von Emotionsregulationsstrategien im Alltag von Menschen mit Psychosen im Vergleich zu
gesunden Kontrollprobanden, (2) auf die Untersuchung des pradiktiven Werts habitueller
Emotionsregulationsstrategien fiir negativen und positiven Affekt im Alltag sowie auf (3) die
Effektivitat einzelner Emotionsregulationsstrategien sowie der bewussten Wahrnehmung von
Emotionen im Alltag? im Hinblick auf eine Reduktion von negativen und einem Anstieg im

positiven Affekt.

Methoden

Die Daten wurden konsekutiv im Rahmen einer multizentrischen randomisiert-
kontrollierten Therapiestudie zur Effektivitat einer emotionsfokussierten Variante der kogni-
tiven Verhaltenstherapie (CBTd-E) erhoben (clinicaltrials.gov, NCT02787135). Vorliegend wurden
Daten der Baselineerhebung, d.h. vor Beginn der Therapiestudie und damit vor Randomisierung
in die jeweilige Bedingung, analysiert. Die klinische Stichprobe (PSY) bestand aus Patienten,
welche u.a. das Einschlusskriterium eines akuten Wahns erfllten. Gesunde Kontrollprobanden
(KG) unterschieden sich nicht signifikant von der Psychosegruppe im Hinblick auf Alter,
Geschlecht und Bildungsgrad. Zur Erfassung der habituellen Emotionsregulation wurde der
Emotion Regulation Questionnaire (ERQ; Gross & John, 2003) eingesetzt. Um eine Bandbreite
adaptiver Strategien zu untersuchen, wurde zudem der Fragebogen zur Selbsteinschatzung
emotionaler Kompetenzen gewahlt (SEK-27, Berking & Znoj, 2008). Ein ESM Design wurde zur

Untersuchung der Forschungsfragen im Alltag der Probanden angewendet. Hierfur wurden

2 Fur Studie Il und Studie Ill wurden das bewusste Wahrnehmen von Emotionen als wichtige Komponente
von Emotionsregulation sowie sechs verschiedene Emotionsregulationsstrategien untersucht. In der
vorliegenden Dissertation wird zuweilen auf eine sprachliche Ausdifferenzierung der Variable ,bewusstes
Wahrnehmen“versus Emotionsregulationsstrategien zugunsten eines besseren Leseflusses an Stellen, bei
denen eine Unterscheidung nicht unbedingt inhaltlich relevant erscheint, verzichtet.
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Smartphones tber einen Gesamtzeitraum von sechs Tagen eingesetzt, welche in einem Abstand
von durchschnittlich ca. 70 min, mindestens jedoch 30 min, zu zehn zufalligen Messzeitpunkten
den aktuellen Affekt und die eingesetzten Emotionsregulationsstrategien erfassten. Diese
umfassten kognitives Umbewerten, Rumination, sozialen Austausch, Suppression, Ablenkung,
Akzeptanz sowie eine weitere Komponente des Emotionsregulationsprozesses, bewusstes
Wahrnehmen von Emotionen.

Effektive Emotionsregulation wurde anhand von sukzessiven Differenzen zwischen zwei
konsekutiven Zeitpunkten (t und t-1) als ein positiver Wert fiir positiven Affekt und ein negativer
Wert fiir negativen Affekt operationalisiert®. Hierarchische lineare Modelle mit random intercept

und fixed slope wurden durchgefiihrt.

Ergebnisse

PSY (n=71) zeigten durchschnittlich liber alle sechs Tage hinweg eine erhdhte Auspragung
im negativen Affekt (M=2.66, SD=1.26) im Vergleich zu KG (n=42, M=1.41, SD=0.68, t(110)=6.84,
p<.0001). PSY setzten im Vergleich zur KG entweder vergleichbar hdufig (sozialer Austausch,
Akzeptanz und bewusstes Wahrnehmen) oder vermehrt Strategien (kognitives Umbewerten,
Ablenkung, Rumination, Suppression) im Alltag ein. Habituelles Umbewerten und weitere
adaptive Emotionsregulationsstrategien pradizierten sowohl verringerten negativen als auch
vermehrten positiven Affekt im Alltag. Suppression war pradiktiv fur verringerten positiven nicht
aber fir negativen Affekt im Alltag. Diese Effekte wurden nicht durch die Gruppe moderiert.
Kognitives Umbewerten, Suppression und Rumination im Alltag waren signifikante Pradiktoren
flr sukzessive Differenzen sowohl im negativen als auch im positiven Affekt (s. Abb. 2, S. 24). Je
mehr ein Proband eine der Strategien einsetzte (t-1), desto mehr verringerte sich der negative
bzw. verstarkte sich der positive Affekt zwischen t-1und t (oder desto mehr wurde der negative
Affekt von einem Anstieg oder der positive Affekt von einem Riickgang zurilickgehalten).
Suppression war nur in PSY effektiv (signifikanter Moderatoreffekt). Bewusstes Wahrnehmen
pradizierte sukzessive Differenzen im negativen Affekt in beiden Gruppen, fiir positiven Affekt
jedoch nur in der KG. Akzeptanz zeigte einen Effekt in die entgegengesetzte Richtung und

pradizierte einen Riickgang im positiven Affekt (bzw. verhinderte dessen Anstieg).

3 Um den Lesefluss zu erhéhen, werden im Folgenden effektive Emotionsregulationsstrategien definiert,
welche mit einem negativen Vorzeichen sukzessive Differenzen im negativen Affekt, beziehungsweise mit
einem positiven Vorzeichen sukzessive Differenzen im positiven Affekt vorhersagen (fiir eine weitere
Erlauterungs. Abbildung 2, S. 24.
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Interpretation der unstandardisierten Schatzer b im Sinne von effektiver Emotionsregulation

1) Negativer Affekt: ein negatives Vorzeichen gibt an, dass ein intensiveres Einsetzen der jeweiligen Strategie einen relativen Abfall im negativen Affekt im
Vergleich zu einem weniger intensiven Gebrauch dieser Strategie vorhersagt. Demnach gibt es an, inwieweit der negative Affekt starker gesunken oder weniger
erhéht wurde als es der Fall ware, wenn die Strategie nicht eingesetzt worden ware. Ein positives Vorzeichen zeigt flr negativen Affekt das umgekehrte Muster,
im Sinne einer nicht effektiven Emotionsregulation an.

2) Positiver Affekt: ein positives Vorzeichen gibt an, dass ein intensiveres Einsetzen der jeweiligen Strategie einen relativen Anstieg im positiven Affekt im
Vergleich zu einem weniger intensiven Gebrauch dieser Strategie vorhersagt. Demnach gibt es an, inwieweit der positive Affekt starker angestiegen oder
weniger gesunken ist als es der Fall gewesen ware, wenn die Strategie nicht eingesetzt worden ware. Ein negatives Vorzeichen zeigt fir positiven Affekt das
umgekehrte Muster, im Sinne einer nicht effektiven Emotionsregulation an.

Moderation 1) nur in der Psychosegruppe
£ starker als in uppe

1 R 2)in
i Moderiert durch Gruppe  3) nur in Kontrollgruppe

,,,,,

D Nicht moderiert durch Gruppe

Abbildung 2 — Situative Emotionsregulationsstrategien als Pradiktoren von sukzessiven Differenzen
zwischen t-1und t im negativen Affekt (NA) und im positiven Affekt (PA), moderiert durch Gruppe.

Diskussion

Habituelle Fragebogen bestatigten die weitlaufige Annahme eines vermehrten
Gebrauchs einer sogenannten maladaptiven Strategie (Suppression) und einer verminderten
Nutzung adaptiver Strategien in PSY im Vergleich zur KG. Wird der Fokus allerdings in den Alltag
der Probanden gerichtet, ergibt sich ein abweichendes Muster: PSY nutzen nicht nur eine ganze
Bandbreite an unterschiedlichen Strategien, sie verwenden sie zum Teil sogar in hoherem MafRe
als die KG (z.B. kognitives Umbewerten). Dieser Befund deckt sich mit den Ergebnissen von Visser
et al. (2018). Die plausible Annahme, dass der hohen Auspragung an negativem und der niedri-
gen Auspragung an positivem Affekt eine weniger effektive Regulierung zugrunde liegt, konnte
in den Daten nicht bestatigt werden. Solche Strategien, welche in der KG effektiv in der
Regulation waren, zeigten sich auch in PSY als erfolgreich. Angesichts der h6heren Auspragung
im negativen Affekt in PSY erscheint dieses Ergebnis zunachst tberraschend. Erklarungen fiir die
Befunde reichen von der Diskussion, dass die vorliegenden Ergebnisse ausschlieBlich

kurzfristiger Natur sind, Uber den hier gesetzten Fokus auf explizite nicht aber implizite
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Emotionsregulation bis hin zu der Tatsache, dass das affektive System in PSY starker gefordert

ist (Van Os, Kenis, & Rutten, 2010).

5.3 Studie Ill: Emotionsregulationsstrategien als Moderatoren des Pfads
von negativem Affekt zu Paranoia

Ludwig, L., Mehl, S., Schlier, B., Krkovic, K., & Lincoln, T. M. (2019). Awareness and rumination
moderate the affective pathway to paranoia in daily life. Schizophrenia Research.
https://doi.org/10.1016/).SCHRES.2019.12.007

Hintergrund und Hypothesen

Der affektive Pfad zu Paranoia ist durch vielfaltige Untersuchungsmethoden gut belegt
(Ben-Zeev et al., 2011; Lincoln et al., 2009). Darauf aufbauend ist die Untersuchung von
Emotionsregulationsstrategien als Moderatoren auf dem Weg von negativem Affekt zu Paranoia
naheliegend. Dem liegt die Annahme zugrunde, dass bei unglinstig reguliertem Affekt die
erhohte oder andauernde emotionale Intensitat in Symptomen miinden kann. Nur wenige
Studien haben bisher die Moderationshypothese getestet. In zwei experimentellen Studien
konnte gezeigt werden, dass habituelle Emotionsregulation zur Baseline den Anstieg von
Paranoia in Reaktion auf einen Stressor in einer klinischen Hochrisikogruppe (Lincoln et al., 2017)
und in einer klinischen Stichprobe (Lincoln et al., 2015) moderierte. Da die Essenz psychiatrischer
Symptome ist, dass sie als natiirliche Erfahrungen im gewdhnlichen Alltag auftreten (Myin-
Germeys et al., 2018), bietet sich fiir die Untersuchung des dynamischen Zusammenspiels von
Affekt, Emotionsregulation und Paranoia der ESM Ansatz an. In einer Stichprobe aus der
Allgemeinbevolkerung mit erhohter Vulnerabilitat wurde anhand von ESM bereits gezeigt, dass
maladaptive Emotionsregulation die Assoziation zwischen negativem Affekt und Paranoia
moderierte (Krkovic, Krink, & Lincoln, 2018). Diese Studie bietet einen vielversprechenden Ansatz,
um die Fragestellung zum einen in einer Stichprobe von Probanden mit akutem Wahn zu
untersuchen und um zum anderen einen detailgenauen Einblick zu gewinnen, welche
spezifischen Emotionsregulationsstrategien den Weg zu Paranoia abschwachen und welche ihn

verstarken.
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Direkte Effekte Moderationseffekte
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Abbildung 3 — Grafische Darstellung der Hypothesen.

Methode

Die klinische Stichprobe wurde im Rahmen der Baselineerhebung einer multizentrischen
randomisiert-kontrollierten Therapiestudie zur Effektivitat einer emotionsfokussierten Variante
der kognitiven Verhaltenstherapie (CBTd-E) erhoben und auch fiir Studie Il untersucht. Zur
Hypothesentestung wurden Smartphones uber einen Gesamtzeitraum von sechs Tagen
eingesetzt, welche zu zehn zufalligen Messzeitpunkten Uber sechs Tage hinweg den aktuellen
Affekt, die eingesetzten Emotionsregulationsstrategien sowie Paranoia erfassten.
Emotionsregulationsstrategien umfassten kognitive Umstrukturierung, Rumination, sozialer
Austausch, Suppression, Ablenkung, Akzeptanz sowie eine weitere Komponente des
Emotionsregulationsprozesses, bewusstes Wahrnehmen. Paranoia wurde Ulber die 3-ltem
Version der Paranoia Check List (Schlier, Moritz, & Lincoln, 2016) sowie liber drei weitere Items
(Thewissen et al., 2011) anhand einer 7-stufigen Likert-Skala erfasst. Affekt wurde lber den
Mittelwert sieben verschiedener Items anhand einer 7-stufigen Likert-Skala erfasst (traurig,
angstlich, schuldig, gereizt, einsam, unsicher und nervos; adaptiert nach Drees, 2008).

Hierarchische lineare Modelle mit random intercept und fixed slope wurden durchgefiihrt.

Ergebnisse

Negativer Affekt (t-1) war ein signifikanter Pradiktor nachfolgender Paranoia (t), b=0.076,
SE=0.024, p<.001, 95%CI [0.029, 0.122]. Es wurde kein direkter Effekt der einzelnen Emotions-
regulationsstrategien (t-1) auf nachfolgende Paranoia (t) gefunden. Bewusstes Wahrnehmen der

Emotion zu t-1 moderierte die Assoziation zwischen negativem Affekt (t-1) und Paranoia (t),
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b=-0.030, SE=0.013, p=.020, 95%CI [-0.055, -0.004]. Je mehr sich die Probanden ihrer Emotionen
zu t-1 bewusst waren, desto weniger stark fiel die Assoziation zwischen negativem Affekt (t-1)
und Paranoia (t) aus. Im Gegensatz dazu verstarkte Rumination die Assoziation, bh=0.032,

SE=0.011, p=.004, 95%Cl [0.010, 0.054].

Diskussion

Der Befund, dass negativer Affekt Paranoia zeitlich pradizierte, reiht sich in eine Vielzahl
an Studien ein, die Evidenz fur einen affektiven Weg zu Paranoia lieferten. Emotionsregulations-
strategien sowie das bewusste Wahrnehmen an sich waren nicht pradiktiv fir Paranoia.
Vielmehr zeigte sich, dass das bewusste Wahrnehmen von Emotionen und Rumination das
Zusammenspiel von negativem Affekt und Paranoia modulierten. Zukiinftige Studien sollten
demnach die kausale Rolle dieser Komponenten auf dem affektiven Pfad zu Paranoia
untersuchen. Sollte ein kausaler Zusammenhang bestatigt werden kénnen, wie es flr
Rumination bereits der Fall ist (Freeman et al., 2015), erscheint es vielversprechend, Rumination
und das bewusste Wahrnehmen von Emotionen als potentiellen Behandlungsfokus in
psychotherapeutische Interventionen mitaufzunehmen. Dies konnte die Foérderung von
Fahigkeiten einschlieBen, die es zulassen, gegenwartige Emotionen wahrzunehmen und sich

von den kognitiven Prozessen zu losen, welche die Emotionen aufrechterhalten.
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6. Diskussion und Ausblick

Ziel der vorliegenden Dissertation war es, durch den Einsatz verschiedener
Forschungsmethoden einen detailgenauen Einblick in die Rolle von Emotionsregulation in der
Entstehung und Aufrechterhaltung von Wahn zu gewinnen. Die Untersuchung zugrunde-
liegender Mechanismen ist fiur die Ableitung psychosespezifischer Interventionen hochst
relevant. Angesichts des robusten Zusammenhangs zwischen negativem Affekt und
nachfolgendem Wahn und aufgrund von Hinweisen auf Schwierigkeiten in der Emotions-
regulation bei Menschen mit Psychosen (O’Driscoll et al., 2014), erschien die Untersuchung
dieses Konstrukts als potentieller Risikofaktor vielversprechend. Im Folgenden werden die drei
durchgefiihrten Studien in Hinblick auf die Vereinbarkeit ihrer Ergebnisse, die Frage nach der
Effektivitat von Emotionsregulation, die Herausforderungen durch den erhohten negativen
Affekt in dieser Patientengruppe und hinsichtlich Limitationen diskutiert sowie klinische

Implikationen abgewogen.

6.1 Habituelle, experimentelle und situative Untersuchungsperspektive -
unterschiedliche Aspekte ein und desselben Konstrukts?

Die Ergebnisse der Dissertation, welche verschiedene Aspekte von Emotionsregulation
beleuchtete, stellen die Aussagekraft einer singularen Perspektive auf Emotionsregulation in
Frage. So zeigte die traditionelle Erfassung von Emotionsregulation lUber Fragebogen, welche in
Studie | meta-analytisch zusammengefasst wurden, dass Menschen mit Psychosen im Bericht
ihres habituellen Gebrauchs von Emotionsregulationsstrategien von dem der gesunden
Kontrollprobanden groRtenteils abwichen. Dabei war vor allem ein deutlich vermehrter
Gebrauch von Rumination und Selbst-Beschuldigung in der Psychosegruppe zu verzeichnen.
Etwas kleinere jedoch auch signifikante Effektstarken zeigten sich im habituellen Gebrauch von
weniger kognitivem Umbewerten und vermehrter Suppression. Einige der Strategien wurden
lediglich von einer kleinen Anzahl an Studien untersucht und Heterogenitat war in den meisten
der berechneten Random-Effects-Modellen grof3, sodass hier Vorsicht bei der Interpretation
geboten ist. Allgemein untermauern die Ergebnisse jedoch die Erwartungen und erharten die
Befunde einer vorangegangenen Meta-Analyse von O’Driscoll et al. (2014). Deutlich weniger
Studien (k=3 fiir Suppression, k=2 fiir kognitives Umbewerten) verwendeten ein experimentelles
Paradigma zur Untersuchung der Effektivitat instruierter Emotionsregulationsstrategien (Studie

). Diese deuteten im Vergleich zu den Ergebnissen aus den Fragebogenstudien auf weniger
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eindeutige Unterschiede in der Effektivitat von Suppression und kognitivem Umbewerten
zwischen beiden Gruppen hin und deuten an, dass Menschen mit Psychosen ihren negativen
Affekt anhand von instruierten Strategien im Labor durchaus herunterregulieren konnen. Die
geringe Anzahl an experimentellen Studien schrankt die Interpretierbarkeit der unterschied-
lichen Ergebnisse der habituellen versus experimentellen Untersuchungsperspektive jedoch
erheblich ein. Interessanterweise stehen die Ergebnisse allerdings im Einklang mit zwei neueren
Studien, welche erst kiirzlich bei Probanden mit psychotischen Stérungen durchgefiihrt wurden
(Opoka, Ludwig, Mehl, & Lincoln, 2020, manuscript in preparation; Opoka, Sundag, & Lincoln,
2020, manuscript submitted for publication). Zudem zeigte eine systematische Ubersichtsarbeit,
dass diese Diskrepanz zwischen Ergebnissen aus Fragebogenstudien und experimentellen
Untersuchungen eventuell kein psychosespezifisches Phanomen ist. Storungsiibergreifend
wurde in 84% der untersuchten experimentellen Studien eine ebenso erfolgreiche
Herunterregulierung durch kognitives Umbewerten des negativen Affekts in der klinischen
Gruppe wie in der Kontrollgruppe gefunden (Zilverstand, Parvaz, & Goldstein, 2017). Ein Problem,
welches der experimentellen Manipulation von Emotionsregulation anhaftet und bei der
Interpretation der Ergebnisse berlcksichtigt werden sollte, ist die kuinstliche Schaffung zweier
distinkter Kategorien von Emotionsregulation (Einsetzen einer Strategie versus Nichteinsetzen)
(McRae, 2013) sowie die problematische Annahme, dass lediglich eine Strategie zur Regulierung
des Affekts eingesetzt wird (Aldao & Nolen-Hoeksema, 2013).

Das ESM-Design wird der Auffassung, dass es eine kontinuierliche naturliche Variation
von Emotionsregulation und auch ein gleichzeitiges Einsetzen verschiedener Strategien gibt,
gerechter (Studie Il und Studie Ill). Interessanterweise zeigte sich in Studie I, dass im Alltag
tatsachlich in der Regel mehrere Strategien gleichzeitig genutzt wurden (Psychosegruppe
durchschnittlich um die 4, Gesunde um die 3). Dieses Ergebnis entspricht neueren Ansdtzen in
der Emotionsregulationsforschung, in denen postuliert wird, dass ein isoliertes Einsetzen von
Strategien in der Regel nicht existiert, und vielmehr eine sogenannte Polyregulation beforscht
werden sollte (Ford, Gross, & Gruber, 2019). Entgegen der durch die habituellen
Fragebogenstudien gepragten Erwartungen, wie sie in Studie Il durch den Einsatz von ERQ und
SEK-27 auch bestatigt wurden, zeigte sich im alltaglichen Gebrauch von Emotionsregulations-
strategien ein abweichendes Muster: Menschen mit Psychosen setzten hier nicht nur vermehrt
sogenannte maladaptive Strategien ein, sondern gaben auch an, die weitlaufig als adaptiv
beschriebene Strategie kognitives Umbewerten haufiger einzusetzen als Kontrollprobanden. Die

plausible Annahme, dass es dann womaoglich nicht der Einsatz per se, sondern die tatsachliche
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Effektivitat der Strategien ist, in der sich Menschen mit Psychosen von gesunden Kontroll-
probanden unterscheiden, konnte nicht bestatigt werden. Solche Strategien, welche sich fir
gesunde Kontrollprobanden im Sinne einer Regulierung von negativem und positivem Affekt als
effektiv erwiesen, wurden auch von der Psychosegruppe erfolgreich eingesetzt. Sogar
Suppression, eine Strategie welche weitgehend als maladaptiv gilt, war nur in der Psychose-
gruppe, nicht aber in der Kontrollgruppe effektiv in der —zumindest kurzfristigen — Regulierung.
Diese unterschiedlichen Ergebnisse werfen die Frage auf, inwiefern die verschiedenen
Forschungsmethoden valide in der Erfassung von Emotionsregulation sind oder ob sie
schlichtweg unterschiedliche Facetten der Emotionsregulation beleuchten.

Fur die Annahme, dass habituelle und situative Designs nicht ganzlich unterschiedliche
Konstrukte erfassen, sprechen Befunde, welche zeigten, dass habituelle MalRe der
Emotionsregulation zum Teil Aussage Uber das Erleben von Affekt im Alltag treffen (Moran et
al., 2018). Dies konnte in Studie Il weitgehend bestdtigt werden. Hier erklarten habituelle
Suppression und habituelles Umbewerten 11% der Varianz im negativen und 22% der Varianz im
positiven Affekt im Alltag. Im Sinne der klassischen Einteilung in maladaptiv versus adaptiv
waren adaptive Strategien pradiktiv fir weniger negativen und mehr positiven Affekt im Alltag,
wahrend Suppression lediglich pradiktiv fur weniger positiven Affekt im Alltag war. In einer
explorativen Analyse, welche sich auf solche Strategien beschrankte, die sowohl habituell als
auch situativ erfragt wurden, zeigte sich, dass zumindest ein Teil der Varianz im Gebrauch von
situativer Suppression und von bewusstem Wahrnehmen durch die jeweilige Angabe im
habituellen Fragebogen erklart werden konnte. Situatives kognitives Umbewerten und
Akzeptanz hingegen, wie Giber ESM erfasst, waren jedoch nicht mitihrem habituellen Aquivalent
assoziiert. Diese explorativen Ergebnisse, welche nur zum Teil auf Assoziationen zwischen
beiden Erhebungsmethoden hindeuten, werfen Zweifel an der 6kologischen Validitat der
habituellen Fragebdgen auf, welche mit Erinnerungsverzerrungen verbunden sein konnen. Auch
Verfdlschungen durch globale Bewertungen in der Fragebogenuntersuchung sind denkbar (Van
Os, Delespaul, Barge, & Bakker, 2014). Anderseits zeigen die habituellen Fragebogen gute
psychometrische Eigenschaften (Berking & Znoj, 2008; Gross & John, 2003), wahrend die
Strategien im ESM-Design mit weniger reliablen 1-Item Skalen erfasst wurden, um die Belastung
durch die Befragung im Alltag moglichst gering zu halten und den Empfehlungen fiir die Lange
ambulatorischer Erhebungen nachzukommen (Reuschenbach & Funke, 2011, S. 550). Zwar
entspricht dieser Ansatz dem Uublichen Vorgehen in bisherigen ESM-Studien im Bereich der

Emotionsregulation (z.B. Brans et al., 2013; Nittel et al.,, 2018; Visser et al., 2018), doch die
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alternative Erklarung, dass die ESM-Items die entsprechenden Emotionsregulationsstrategien
nicht adaquat erfasst haben, kann an dieser Stelle nicht ausgeschlossen werden.

Kritisch betrachtet ist jedoch auch denkbar, dass der selbstberichtete Gebrauch von
Emotionsregulation in habituellen Malten und die Verwendung von Emotionsregulation im
Alltag distinkte Prozesse darstellen. Eine hilfreiche Einteilung konnte sein, die habituelle und
situative Verwendung von Emotionsregulation auf einem Makro- und Mikrolevel zu
beschreiben. Die Mikroebene stellt dabei den momentanen Gebrauch von Emotionsregulation
dar, welcher moglicherweise von Kontextfaktoren beeinflusst wird (Aldao, Sheppes, & Gross,
2015), die Makroebene konnte hingegen von bestindigen Faktoren gepragt sein, wie
beispielsweise Selbstwirksamkeitserwartungen (Gunzenhauser et al., 2013), Kontrolliiber-
zeugungen, inwiefern Emotionen lberhaupt regulierbar sind (De Castella et al., 2013) und
negativen Selbst-Schemata (Kesting & Lincoln, 2013). Ein entscheidender Faktor, der sich in einer
niedrigeren Selbstwirksamkeitserwartung und einer geringeren Kontrolliberzeugung in Bezug
auf Emotionsregulation in der Psychosegruppe widerspiegeln kann, stellt eventuell das nach wie
vor hohere AusmaR an negativem Affekt dar, welches sich in Studie Il in der Psychosegruppe
zeigte. Trotz weitgehend erfolgreicher Herunterregulierung des negativen Affekts bewegte sich
die Psychosegruppe in einem konstant hoheren Bereich des negativen Affekts im Vergleich zu
den gesunden Kontrollprobanden. In der Tat konnte eine nicht-klinische Studie zeigen, dass
implizite Theorien Uber die Regulierbarkeit von Emotionen mit habituellen MaRen und auch mit
der Intensitat des Affekts assoziiert sind. Hier zeigte sich zum einen eine positive Korrelation
zwischen habituellem kognitiven Umbewerten und der Annahme, dass Emotionen veranderbar
sind. Zum anderen war eben jene implizite Theorie, dass Emotionen kontrollierbar sind, negativ
mit der Intensitat des Affekts korreliert (Tamir, John, Srivastava, & Gross, 2007). Gleichzeitig
bestatigte sich in Studie Ill der bereits vielfach berichtete Zusammenhang zwischen negativem
Affekt und Paranoia, welcher moglicherweise hohe Auspragungen von negativem Affekt fur
Menschen mit Psychosen besonders aversiv erscheinen lasst, und in Erwartungen resultiert,
welche in habituellen MaRen zum Ausdruck kommen (Brudner, Denkova, Paczynski, & Jha, 2018).
Niedrige Selbstwirksamkeitserwartungen sowie reduzierte Kontrolliberzeugungen durch eine
erhohte Affektinstabilitat (Ergebnis der Studie II; Nittel et al., 2018) kdnnten so bei Menschen mit
Psychosen maf3geblich an der Herausbildung einer Makroebene beteiligt sein, welche sich in den
Ergebnissen der habituellen Fragebogen widerspiegelt. Bei dieser Betrachtung erscheinen auch
die Ergebnisse aus den experimentellen Untersuchungen plausibel, in denen durch die Vorgabe

expliziter Emotionsregulationsstrategien und die transparente Laborsituation die oben
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genannten Konstrukte weniger zum Tragen kommen. Zukunftige Studien sollten demnach
Emotionsregulation im Zusammenspiel mit diesen moglichen Konstrukten untersuchen und in
Betracht ziehen, dass eine Ausdifferenzierung von Emotionsregulation in verschiedene Facetten
fur die weitere Untersuchung der Rolle von Emotionsregulation bei psychotischen Stérungen
essentiell erscheint.

Erste theoretische Ansatze bringen in jlingster Zeit integrative Ansatze zum Verstandnis
von Emotionsregulation voran und liefern Moglichkeiten, eine solche Ausdifferenzierung
vorzunehmen. So postulieren Nowak et al., dass verschiedene Domanen in der Beschreibung von
Emotionsregulation berucksichtigt und zu einem sogenannten Netzwerk der Emotions-
regulation integriert werden mussen (Nowak, Wittkamp, Clamor, & Lincoln, 2019, manuscript
submitted for publication). Hierbei werden neben der volitionalen, wie hier definiert der
expliziten, Emotionsregulation, auch Emotionsbewertungen, psychophysiologische Selbst-
regulation und die daraus resultierende Emotionsdynamik als sich gegenseitig beeinflussende
und in wechselseitigen Abhangigkeiten bestehende Elemente des Netzwerks der Emotions-
regulation beschrieben. Zukunftige Forschung sollte demnach die zu kurzgreifende isolierte
Betrachtung von Emotionsregulation lUberwinden und den postulierten integrativen Ansatz
empirisch unterfuttern, um bislang konzeptuell schwer zu vereinende Ergebnisse plausibel

interpretierbar zu machen.

6.2 Effektivitat von Emotionsregulation

Eine singuldare Perspektive auf Emotionsregulation zu Uberwinden wund die
Ausdifferenzierung des Konstrukts weiter voranzubringen, schlielt die Frage nach der
Operationalisierung von Effektivitat von Emotionsregulation mit ein. Eines der tiberraschenden
Ergebnisse der Dissertation war, dass die Psychosegruppe gleichermalien effektiv in der
Herunter- bzw. Hochregulierung von negativem bzw. positivem Affekt war (Studie II).
Effektivitat wurde dabei anhand des Einflusses der Emotionsregulationsstrategien auf den
selbstberichteten Affekt definiert. Diese Operationalisierung war zum einen im Einklang mit
experimentellen Paradigmen, in denen der Riickgang von negativem Affekt durch eine zuvor
eingesetzte Strategie als effektiv definiert wurde (Webb et al,, 2012). Zum anderen lag das
Rational fur die Wahl des selbstberichteten Affekts als abhangige Variable aufgrund der gut
belegten Rollen von negativem Affekt in der Wahnentstehung nahe (Myin-Germeys & van Os,

2007).
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In Anbetracht der hoheren Auspragungen im negativen Affekt in der Psychosegruppe,
erscheint das Ergebnis der gleichermaBBen erfolgreichen Emotionsregulation zundchst
kontraintuitiv. Aufgrund der berichteten signifikant hoheren Auspragungen im negativen Affekt
in der Psychosegruppe, stellt sich die Frage, ob es tatsachlich méglich ist, dass diese ebenso
erfolgreich in der Emotionsregulation sind wie gesunde Kontrollprobanden. Eine Erklarung ist,
dass die vorliegenden Ergebnisse lediglich kurzfristige Effekte beschreiben und die
Veranderungen im Affekt innerhalb von ungefahr 70-minitigen Intervallen gemessen wurden.
Ob der Regulierungserfolg tber einen langeren Zeitpunkt fortbesteht, bleibt unbeantwortet.
Gerade beziglich Suppression, einer Strategie, welche mit Psychopathologie (Aldao et al., 2010),
mit unglinstigen langfristigen Effekten auf Gesundheitsoutcomes (Gross & John, 2003) und mit
sozialen Interaktionen (Ben-Naim, Hirschberger, Ein-Dor, & Mikulincer, 2013) assoziiert ist,
erscheint es intuitiv, zu erwarten, dass der Regulierungserfolg durch diese Strategie nur von
kurzer Dauer ist. Gerade das Ergebnis der signifikant hoheren Fluktuation im negativen Affekt in
der Psychosegruppe konnte die Annahme eines nur kurzfristigen Erfolgs untermauern.
Zukunftige Studien sollten kurz- versus langfristige Effekte der einzelnen Strategien
untersuchen und dabei die zeitlichen, dynamischen Prozesse mitberuicksichtigen, welchen die
Emotionsregulation unterliegt (Kalokerinos, Résibois, Verduyn, & Kuppens, 2017).

Eine weitere Erklarung zielt auf die Auswahl der untersuchten Strategien ab. Im Sinne
der Konstruktdefinition wurden Strategien gewahlt, welche auf den Umgang mit der Emotion
selbst abzielen anstatt auf die Veranderung der zugrundeliegenden Eigenschaften bzw. Ausloser
der Emotion, wie beispielsweise Problemldsen (Garnefski et al., 2001). Zwar handelte es sich hier
grofStenteils um haufig untersuchte und in einer Psychosestichprobe bereits geprufte Strategien
(Nittel et al., 2018), doch ist es moglich, dass diese nicht all diejenigen abdeckten, welche zur
Erforschung der Frage nach der Effektivitat relevant gewesen waren. Auch der Fokus auf explizite
nicht aber implizite Strategien (Koole & Rothermund, 2011) mag zu einer einseitigen Perspektive
auf die Effektivitat von Emotionsregulation gefiihrt haben.

Nicht zuletzt ist bekannt, dass Menschen mit Psychosen mehr sozialem Stress ausgesetzt
sind (Van Os et al, 2010) und damit das affektive System moglicherweise starker
herausgefordert ist. Da die effektive Regulierung in den Gruppen auf einem grof3tenteils
unterschiedlichen Niveau des Affekts erfolgte, kann geschlussfolgert werden, dass Menschen
mit Psychosen sogar bessere Emotionsregulationsfahigkeiten bendtigen als eine gesunde
Vergleichsgruppe, um negativen Affekt auf das Ausgangsniveau jener Vergleichsgruppe

herunterzuregulieren. Dies wiederum stellt die hier vorgenommene Operationalisierung von
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effektiver Emotionsregulation im Sinne einer Reduktion im negativen bzw. einem Anstieg im
positiven Affekt infrage und regt die Diskussion weiterer Methoden in der Erfassung der
Effektivitat an. Denkbar ist beispielsweise, dass angesichts der unterschiedlichen Auspragungen
im negativen wie auch positiven Affekt eine Schwelle definiert wird, welche das
zufriedenstellende Niveau im Affekt als Referenz fiir erfolgreiche Regulierung darstellt. Auch das
Erfragen des subjektiven Erfolgsempfinden der Probanden stellt eventuell eine Vorgehensweise
dar, welche berticksichtigt, dass moglicherweise gerade das absolute Affektniveau und weniger
die relativen, sukzessiven Differenzen ausschlaggebend fiir das Erfolgsempfinden ist. Beide
Varianten gehen jedoch auch mit psychometrischen EinbuRen einher, welche Erinnerungs-

verzerrungen und fehlende Objektivierbarkeit einschlieRen und abgewogen werden miussten.

6.3 Hohe Auspragungen im negativen Affekt — methodische
Herausforderungen

Ein Ergebnis der Dissertation, welches eine Reihe von post-hoc Analysen anregte, war die
hohe Auspragung im negativen Affekt in der Psychosegruppe im Vergleich zu den gesunden
Kontrollprobanden (Studie Il). Zum einen ist dieses Ergebnis angesichts der Belastungen, die mit
einer Psychose einhergehen, nicht Gberraschend. Zum anderen erfordert das hohe Ausmalf3 an
negativem Affekt im Kontext der Emotionsregulation jedoch eine genaue Betrachtung und
Analyse. Denkbar ist zum Beispiel, dass der vermehrte Gebrauch von situativen Emotions-
regulationsstrategien in der Psychosegruppe als Epiphanomen eine Reaktion auf den hohen
negativen Affekt darstellt. In der Tat wurden fast alle Strategien, welche signifikant haufiger von
der Psychosegruppe als von den Kontrollprobanden eingesetzt wurden, von vorangehendem
negativen Affekt vorhergesagt. Diese nachtragliche Analyse untermauert die aus den
Ergebnissen dieser Dissertation generierte Hypothese, dass der erhdhte Gebrauch, wie er auch
bei Visser et al. (2018) gefunden wurde, moglicherweise einen Versuch darstellt, mit dem hohen
negativen Affekt umzugehen. Zusatzlich erschwert die hohe Auspragung im negativen Affekt
die Interpretation der Ergebnisse in Studie Il. Es bleibt offen, ob eine Kontrollgruppe mit
vergleichbar hoch ausgepragtem negativen Affekt die Emotionsregulationsstrategien zu einem
ahnlichen, wenn nicht sogar hoheren Ausmald verwendet hatte. Eine solche Kontrollgruppe ware
jedoch schwer zu finden und hochstwahrscheinlich weniger reprasentativ in anderen Aspekten.
Post-hoc konnten wir jedoch zeigen, dass in Reaktion auf hoheren negativen Affekt (iber dem
Median des negativen Affekts der Gesamtgruppe) nach wie vor Suppression und Rumination

signifikante Pradiktoren eines Riickgangs des negativen Affekts waren. Zusatzlich zu diesen
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beiden Strategien war auch kognitives Umbewerten in Reaktion auf niedrigeren negativen
Affekt (unter dem Median) effektiv in der Herunterregulierung. Diese Ergebnisse sprechen dafiir,
dass die Ergebnisse einer groRtenteils erfolgreichen Regulation nicht auf einem schlichten Effekt
der Regression-zur-Mitte basieren. Interessanterweise erganzt dieser Befund bezuglich
kognitivem Umbewerten Ergebnisse anderer Studien von gesunden Stichproben, welche
zeigten, dass diese Strategie bei hohen Intensitaten im negativen Affekt seltener genutzt wird
(Shafir, Thiruchselvam, Suri, Gross, & Sheppes, 2016; Sheppes, Scheibe, Suri, & Gross, 2011)
beziehungsweise kostspieliger und ineffektiver ist als bei niedrigeren Intensitaten im negativen
Affekt (Sheppes, Catran, & Meiran, 2009; Sheppes & Meiran, 2008).

Klinisch bedeuten die hohen Levels im negativen Affekt vor allem, dass méglicherweise
psychotherapeutische Interventionen, welche Emotionsregulationsfahigkeiten férdern, zu kurz
greifen und dartiber hinaus auch die soziale Umwelt von Patienten berlicksichtigt werden sollte.
Soziale Stressoren fiihren moglicherweise zu einer dauerhaft hohen Auspragung im negativen
Affekt oder konnten zum Zuriickschnellen des regulierten Affekts flihren, wie in den hohen
Fluktuationen in der Psychosegruppe sichtbar war. In Anbetracht dessen stellen psychosoziale
Interventionen, welche die Beteiligung unterschiedlicher Professionen in multidisziplinaren
Teams einschlieBen, eine vielversprechende und nachhaltige Behandlung psychotischer

Storungen dar (DGPPN e.V. (Hrsg.) fiir die Leitliniengruppe, 2019, S. 225).

6.4 Implikationen fur Stérungsmodell

Die Aufnahme von Emotionsregulationsdefiziten in spezifische Stérungsmodelle der
Psychose, wie von anderen Autoren angeregt (Nittel et al,, 2018), wird von den vorliegenden
Ergebnissen nicht unterstitzt. Vielmehr deuten die Befunde darauf hin, dass die Rolle von
negativem Affekt innerhalb der Storungsmodelle weiter gestarkt werden sollte. Im Zusammen-
wirken mit zum einem dem Bewusstsein Uber eben jenen Affekt und zum anderen mit
Rumination entfaltet dieser seine Auswirkung auf Paranoia, wie in Studie Il gezeigt wurde.
Unsere Ergebnisse deuteten so auf keinen direkten Zusammenhang zwischen Emotions-
regulationsstrategien und Paranoia hin. Vielmehr scheint es das Zusammenspiel von negativem
Affekt und spezifischen Komponenten der Emotionsregulation zu sein (Bewusstsein und
Rumination), welches die symptomatische Reaktion auf den negativen Affekt abschwacht bzw.
verstarkt. Dieser mogliche Mechanismus wurde bereits in einem Ergebnis bei Visser et al. (2018)

angedeutet, welches zeigte, dass das Ausmal an eingesetzter Emotionsregulation im Alltag 25%
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der Varianz in der Positivsymptomatik zur Baseline erklarte. Wurde die Intensitat von negativem
Affekt jedoch hinzugefiigt, so erhohte sich die erklarte Varianz auf 37%. Da das Ergebnis aus
Studie Il korrelativ ist, mussten separate Studien die kausale Rolle beider Komponenten
(bewusstes Wahrnehmen und Rumination) untersuchen, bevor beiden eine solch prominente
Rolle auf dem affektiven Pfad zu Paranoia zugeschrieben werden kann. Um Kausalitat
annehmen zu kénnen, muss der mutmafliche kausale Mechanismus (Emotionsregulation) nicht
nur mit der Outcomevariable (Paranoia) assoziiert sein, es sollte auch gezeigt werden, dass
Emotionsregulation Paranoia vorangeht und inwiefern eine Anderung in der Emotions-
regulation auch Anderungen in Paranoia bewirkt (Schwartz & Susser, 2006). Sollte ein kausaler
Zusammenhang genauso flur bewusstes Wahrnehmen gezeigt werden konnen, wie es fir
Rumination bereits in einer Therapiestudie der Fall ist (Freeman et al., 2015), erscheint es als ein
vielversprechender Ansatz, Rumination und Bewusstsein von Emotionen als potentielle Ansatz-
punkte in der Therapie fir Menschen mit Psychosen aufzunehmen. Dritte Welle Verfahren, in
denen die Vermeidung unangenehmer Erfahrungen, wie beispielsweise Emotionen, Gedanken
und Symptomen, als ursachlich fur Leidensdruck und psychischen Stress angesehen werden,
stellen bereits neue Entwicklungen zur Arbeit mit Wahngedanken dar. Die Interventionen zielen
darauf ab, die Patienten in einer wertfreien und akzeptierenden Haltung gegeniber diesen
unangenehmen Erfahrungen zu unterstiitzen (Chadwick, 2014). Kontrollierte Therapiestudien
solcher akzeptanz- und achtsamkeitsbasierten Ansatze zeigten bisher signifikante kleine bis
moderate Effekte auf psychotische Symptomatik (Cramer, Lauche, Haller, Langhorst, & Dobos,
2016; Louise, Fitzpatrick, Strauss, Rossell, & Thomas, 2018), einen moderaten Effekt auf
komorbide depressive Symptomatik (Louise et al, 2018) sowie eine reduzierte
Hospitalisierungsrate (Cramer et al., 2016). Zugunsten der Annahme, dass solche Interventionen
die Emotionsregulation verbessern, zeigte eine kontrollierte klinische Studie glinstige Effekte
von Akzeptanz- und Commitmenttherapie auf Emotionsregulationsfahigkeiten (Spidel,

Lecomte, Kealy, & Daigneault, 2018).

6.5 Klinische Implikationen

Die vorliegenden Ergebnisse lassen den vorsichtigen Schluss zu, dass sich die Forderung
bestimmter Emotionsregulationsfahigkeiten giinstig auf die Wahnsymptomatik auswirken
kann. Uber den puren Zusammenhang zwischen habitueller Emotionsregulation und
Positivsymptomatik hinaus (Studie 1), lieferte Studie Ill Evidenz fiir die wahnbegiinstigende

Wirkung von Rumination sowie die protektive Rolle des Bewusstseins von Emotionen auf dem
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affektiven Pfad zu Paranoia. Bewusstes Wahrnehmen als Resilienzfaktor zu betrachten,
untermauert die Annahme, dass diese Fahigkeit eine entscheidende Voraussetzung fur
Emotionsregulation (Van Rijn et al., 2011) und die Grundlage fiir deren erfolgreichen Einsatz ist
(Berking & Whitley, 2014). Unser Ergebnis reiht sich dabei in eine Vielzahl von Befunden ein,
welche auf Schwierigkeiten in der Emotionswahrnehmung (Lincoln, Hartmann, Kother, &
Moritz, 2015) bzw. auf die Assoziation mit dem betrachtlich breiter gefassten, verwandten
Konstrukt der Alexithymie hindeuten (O’Driscoll et al., 2014). Dabei beschreibt Alexithymie
neben kognitiv-affektiven Storungen in der Identifikation und Beschreibung von Emotionen
auch die Schwierigkeit, Gefiihle von emotionaler Erregung zu unterscheiden (Taylor, Michael
Bagby, & Parker, 19917). In einer Studie zu Emotionsgranularitdt, dem Grad der Prazision,
zwischen verschiedenen emotionalen Zustanden differenzieren zu kdnnen, zeigten Menschen
mit Psychosen beispielsweise mehr Schwierigkeiten als gesunde Vergleichsprobanden (Kimhy et
al., 2014). Die Fahigkeit, Emotionen zu identifizieren und zu beschreiben, war zudem mit dem
sozialen Funktionsniveau bei Menschen mit Psychosen korreliert (Kimhy et al., 2012). Demnach
konnte die Forderung der bewussten Emotionswahrnehmung nicht nur Paranoia verbessern,
sondern auch das soziale Funktionsniveau erhohen, welches méglicherweise in einem positiven,
sich selbst aufrechterhaltenden Kreislauf miinden konnte. Klinisch erscheint es daher sinnvoll,
die bewusste Emotionswahrnehmung bei Menschen mit Psychosen als integralen meta-
kognitiven Aspekt (Damasio, 1994) zu férdern. Dabei kann die Integration emotionaler
Informationen in Prozesse des Schlussfolgerns beglinstigt werden, um Abstand zu den Gefuhlen
zu gewinnen, um so in der Folge gezieltes proaktives Problemlésen oder Akzeptanz zu
ermoglichen.

Im Kontrast dazu steht Rumination, welche in unseren Daten den affektiven Pfad zu
Paranoia verstarkte. Wenn ein Mensch mit Psychosen in Kombination mit negativem Affekt
gribelt, sich also ,(...) gedanklich immer wieder mit nur einem Thema (...)“ beschaftigt und den
Eindruck hat, ,(...) festzustecken, ohne zu einer Losung zu kommen (...)“ (Barnow, 2015, S. 71),
werden nachfolgend paranoide Denkinhalte wahrscheinlicher. Rumination kann dabei als das
Flichten vor einem aversiven Selbstfokus beschrieben werden, indem negative Geflihle und
Gedanken kognitiv unterdriickt werden oder Verhalten gezeigt wird, welches eine bewusste
Selbstwahrnehmung verhindert (Nolen-Hoeksema et al., 2008, S. 410). Hochstwahrscheinlich ist
ein solch maladaptiver, repetitiver Denkstil kein spezifischer Risikofaktor fiir Psychose, sondern
vielmehr ein genereller Risikofaktor, welcher die fiir die Person lblichen dysfunktionalen

Denkmuster aktiviert. Es ist naheliegend, dass ein solches vorherrschende Denkmuster bei
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Menschen mit Psychosen mit wahnhaften Interpretationen einhergeht. Zudem kann eine dem
Ruminieren oft inharente Selbstabwertung maoglicherweise zu langfristigem unertraglichem
negativen Affekt flihren. Dieser kann wiederum die Wahrscheinlichkeit fiir das Auftreten von
Gedanken, die kongruent mit dem Gefiihl sind erhéhen (z.B. Bedrohungsgedanken; Freeman,
Garety, & Kuipers, 2001). Alternativ konnte Rumination, wie in der oben genannten Definition
nach Nolen-Hoeksema et al. (2008), eine Vermeidung des andernfalls nicht auszuhaltenden
negativen Affekts sein oder die Vermeidung, sich mit dessen Ursachen auseinanderzusetzen.
Méglicherweise stellen Rumination und bewusste Emotionswahrnehmung zwei Seiten einer
Medaille dar, welche in den diametral entgegengesetzten Moderatoreffekten in Studie IlI
widergespiegelt werden. Klinische Implikationen schlie3en so die Férderung des Benennens und
Identifizierens von Gefiihlen mit ein (Kashdan, Barrett, & McKnight, 2015), beispielsweise mit
visuellen Hilfsmitteln wie dem Geflihlsstern, welcher haufig im Rahmen von Psychoedukation
Uber Emotionen in psychotherapeutischen Sitzungen genutzt wird (Stavemann, 2014, S. 300).
Die Uberwindung von Zustanden des Ruminierens durch ein Innehalten und einem Verstandnis
dessen, was genau gefuhlt wird, ohne unmittelbar die Ursachen des Geflihls verstehen zu
mussen, erscheint somit als ein sinnvoller Behandlungsfokus in der psychotherapeutischen
Arbeit am Wahn. Damit reiht sich der Ansatz nicht nur in die aktuelleren Bestrebungen ein,
innerhalb derer psychotherapeutische Interventionen vermehrt an den auslosenden und
aufrechterhaltenden Faktoren von Psychosen ansetzen (fiir einen Uberblick s. Lincoln & Peters,
2019), sondern auch in stérungsunabhangige Empfehlungen zur Forderung von
Emotionsregulation (Barnow, 2015, S. 11).

Zudem sollten aufgrund der prominenten Rolle des negativen Affekts auch andere Arten
der Interventionen in Betracht gezogen werden, welche Ulber die Forderung der Emotions-
regulationsfahigkeiten hinausgehen und weitere Moglichkeiten der Affektregulierung
darstellen. Dies kann Empfehlungen zur korperlichen Aktivitat, eine Verbesserung der Schlafhy-
giene, die Unterstutzung in sozialer Eingebundenheit, die Forderung der Selbstflirsorge sowie
die Etablierung einer Tagesstruktur mit regelmaRigen Mahlzeiten miteinschlieBen (vgl. Manual
zur emotionsfokussierten kognitiven Verhaltenstherapie fur Psychosen, clinicaltrials.gov,

NCT02787135).



6. Diskussion und Ausblick 39

6.6 Limitationen

Neben einigen bereits genannten Aspekten muss eine Reihe von Limitationen bei der
Interpretation der Ergebnisse dieser Dissertation berlicksichtigt werden. Als Meta-Analyse ist die
Aussagekraft von Studie | zwangslaufig von der methodischen Qualitat sowie der Anzahl der
geeigneten Primarstudien abhangig. Die Qualitat der Studien variierte betrachtlich mit dem
Matching der Kontrollprobanden als eine Hauptschwache. Auch wurde deutlich, dass einige
Strategien mit einer Vielzahl an verschiedenen Inventaren gemessen wurden, was sich
unmittelbar in einer potentiellen Varianz des gemessenen Konstrukts niederschlagen kann.
Trotz der Bemihungen um eine prazise Konstruktdefinition, einem konservativen Prifen auf
ltemebene sowie der transparenten Darstellung der Inventare und deren Definitionen, kann eine
mogliche Konfundierung durch die primaren Erhebungsinstrumente nicht ausgeschlossen
werden. Darlber hinaus wurden einige Strategien von nur einer sparlichen Anzahl an Primar-
studien untersucht. Ubereinstimmend mit Aldao et al. (2010) sollten die Ergebnisse daher nur als
eine Approximation interpretiert werden.

Studie Il und Studie Il hingegen stellen empirische Studien dar, welche beide auf
derselben Patientenstichprobe beruhen, wahrend in Studie Il zusatzlich eine gesunde
Kontrollstichprobe herangezogen wurde. Diese Patientenstichprobe wurde im Rahmen einer
multi-zentrischen randomisiert kontrollierten Therapiestudie zur Untersuchung der Effektivitat
einer emotionsfokussierten Variante der kognitiven Verhaltenstherapie rekrutiert. Eine solche
Stichprobe, welche sich grofStenteils selbststandig in den Hochschulambulanzen in Hamburg
und Marburg vorstellten und bereit waren, eine Psychotherapie mit Fokus auf Emotionen zu
beginnen, zeichnet sich mdglicherweise durch eine erhdhte Motivation sowie
Introspektionsfahigkeit aus. So zeigte die Stichprobe eventuell eine bereits hohere
Selbstwahrnehmung als eine zufdllig gezogene Patientenstichprobe oder sogar besserer
Emotionsregulationsfahigkeiten als andere Patienten. Die Erfassung der Emotionsregulations-
strategien war zudem auf selbstberichtete explizite, also bewusst zugangliche, Strategien
beschrankt. Zukinftige Studien sollten neben expliziter Emotionsregulation noch weitere
Indikatoren von Emotionen nutzen (wie beispielsweise physiologische Indikatoren von
emotionaler Erregung), da nicht auszuschlieBen ist, dass der negativen Selbstsicht von
Menschen mit Psychosen (Kesting & Lincoln, 2013) die Wahrnehmung einer hohen Auspragung
in negativem Affekt inharent ist und Menschen mit Psychosen somit eventuell dazu tendieren,

die Auspragung im negativen Affekt zu Uberschdtzen (Studie Il). AuBerdem zielte das
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Studiendesign beider Studien auf die Messung von situativer Emotionsregulation im Alltag der
Probanden ab. Hierzu wurden 1-ltem Skalen genutzt, die bereits in einer Psychosestichprobe
eingesetzt wurden (Nittel et al., 2018). Dieses Vorgehen entspricht der bislang gangigen Praxis
in der ESM-Forschung zu Emotionsregulation (Brans et al., 2013; Visser et al., 2018), um die
Antwortzeit pro Befragungsmesszeitpunkt moglichst gering zu halten. Dennoch kann dies zu
einer weniger validen Erfassung von Emotionsregulation gefiihrt haben. Zwar zeigte Studie I
zum Teil Zusammenhadnge zwischen gut validierten habituellen Fragebogen und der ESM-
Erfassung, doch zukunftige Forschung ist notwendig, um eine reliable und valide Messung von
situativer Emotionsregulation zu gewahrleisten. Zudem wurden Probanden Uber den Einsatz
von Emotionsregulationsstrategien kurz vor dem Prompt zur ESM-Befragung gefragt, statt etwa
die hervorstechendste emotionale Episode seit der letzten ESM-Befragung und deren Regulation
zu erfassen. Unser Vorgehen hat den Vorteil von reduzierter Erinnerungsverzerrung und liefert
damit ein realistischeres Bild von Emotionsregulation im Alltag. Dennoch ist es wichtig zu
beachten, dass durch unsere Erhebungsmethode die Erfassung von intensiveren Emotionen
moglicherweise versaumt wurde. Mit ausgiebigen wiederholten Messungen kann jedoch davon
ausgegangen werden, dass diese potentielle Verzerrung moglichst reduziert wurde. Gerade
aufgrund der prominenten Rolle von bewusster Wahrnehmung in den Ergebnissen der Studie Il
ist es essentiell zu hinterfragen, inwiefern die Erfassung der selbstberichteten Emotions-
wahrnehmung tuberhaupt valide ist, erscheint dies auf den ersten Blick doch paradox. Demnach
sollten zukunftige Studien eben jene Validitat prufen. Erste Hinweise zeigten jedoch auf
habitueller Ebene, dass ein Selbstbericht der bewussten Wahrnehmung moglich ist (Lischetzke
& Eid, 2003). Nicht zuletzt kann, obwohl wir nach der Regulierung und Wahrnehmung des
Affekts kurz vor dem ESM-Prompt fragten, nicht ausgeschlossen werden, dass die Erfassung von
sowohl positivem als auch negativem Affekt den Bericht von bewusster Emotionswahrnehmung

erhohte.

6.7 Ausblick

Um das Konstrukt der Emotionsregulation und seine verschiedenen Facetten in
zuklnftiger Forschung weiter auszudifferenzieren und psychoserelevante Aspekte zu
beleuchten, erscheint es vielversprechend, an die innerhalb dieser Dissertation diskutierten und
aufgeworfenen Forschungsfragen weiter anzukniipfen. So deuteten die Befunde aus den
Fragebogenuntersuchungen (Studie | und Studie 1) gerade im Kontrast zu den Ergebnissen aus

der ESM-Studie (Studie Il) auf potentielle konfundierende Konstrukte hin, welche sich in den
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habituellen MalRen moglicherweise widerspiegelten. Selbstwirksamkeitserwartungen beziiglich
Emotionsregulation, Kontrolliiberzeugungen bezuglich der Regulierbarkeit von Emotionen, und
auch negative Selbstschemata erscheinen damit wertvolle Ansatzpunkte nachfolgender
Studien. Aus Studie | ergibt sich zudem vor allem der Bedarf an weiteren experimentellen
Designs in Stichproben mit Menschen mit Psychosen, um die bislang nur vorsichtig formulierte
Aussage, dass im Labor keine Gruppenunterschiede zu verzeichnen sind, prifen zu kénnen.
Gleichzeitig sollte jedoch auch die okologische Validitat solcher experimenteller Paradigmen
erhoht werden, indem auch spontane Emotionsregulation untersucht wird, wie es in anderen
Stichproben bereits angestrebt wurde (z.B. bei Probanden mit remittierter Depression, s. Ehring,
Tuschen-Caffier, Schniille, Fischer, & Gross, 2010). Uber die vorgegebenen Instruktionen zum
Strategieeinsatz hinaus, erscheint es aulRerdem essentiell, selbstgenerierte Regulationsansatze
experimentell zu prifen.

Die Untersuchung der Effektivitat situativ eingesetzter Emotionsregulationsstrategien in
Studie Il war ein konzeptuelles und methodisches Novum. Insbesondere hier ist weitere Evidenz
notig, die den Befund gleichermalBen effektiver Emotionsregulation in Psychose- versus
Kontrollstichproben bestatigt. Letztendlich sollte auch die Annahme, dass sich eine erfolgreiche
Emotionsregulation stets in einer Affektreduktion auRert, weiter kritisch geprift werden.
Moglicherweise lohnt sich somit ein Schritt zurtick in die Grundlagenforschung, um zu prifen,
welche dynamischen Eigenschaften einer effektiven Emotionsregulation zugrunde liegen.
Zentral steht hier die Frage, ob die kurzfristige Herunterregulierung entscheidend ist oder ob
vielmehr mittel- und langfristige Effekte (z.B. auch in Form von funktionellem Verhalten im
Angesicht gleichbleibender affektiver Reaktion) ausschlaggebend fiir eine effektive
Emotionsregulation sind. Denkbar ist auch, dass eventuell die individuelle Zielerreichung
(Thompson, 1994) oder die Erfiillung individueller Bediirfnisse nach Emotionen (Maio & Esses,
2001) zentral fiir die Operationalisierung effektiver Emotionsregulation sind. Letztlich ist der
vorherrschende Konsens, der sich uber die Zeit herauskristallisiert hat, dass eine adaptive
Anpassung durch flexibel gewahlte Emotionsregulation an sich dynamisch verandernde
Umwelten charakterisiert ist (Sheppes, 2014). Klug konzipierte multi-methodische Studien, die
diese genannten Aspekte naher beleuchten und auch das dynamische Zusammenspiel
verschiedener Strategien untersuchen (Ford et al., 2019), werden daher bendtigt, um das
ErschlieBen weitergehender und notwendiger Dimensionen der Emotionsregulation bei

psychotischen Stérungen weiter voranzubringen.
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Studie | zeigte zudem, dass nur wenige Fragebogenstudien einen Vergleich mit weiteren
klinischen Stichproben enthielten. Direkte Vergleiche mit anderen Storungsbildern werden nicht
nur bezuglich der Untersuchung der habituellen Facette von Emotionsregulation, sondern auch
in experimentellen sowie ESM-Studien bendtigt, um zu prufen, ob ein transdiagnostischer
psychopathologischer Mechanismus oder vielmehr ein spezifischer Risikofaktor vorliegt.

Die empirischen Daten aus Studie Il und Ill sind Teil der Baselineerhebung einer
multizentrischen Therapiestudie zur Evaluation einer emotionsfokussierten Variante der
kognitiven Verhaltenstherapie (KVT) fiir Patienten mit akutem Wahn (clinicaltrials.gov,
NCT02787135). Ein wichtiger Fokus des Therapiemanuals liegt auf der Forderung von
Emotionsregulationsstrategien. Die noch ausstehenden Auswertungen dieses randomisiert-
kontrollierten Vergleichs zwischen Therapie- und Wartegruppe werden einen wertvollen
Einblick in die Wirkmechanismen der KVT ermdéglichen. Im Speziellen werden Aussagen Uber die
Frage nach den Maglichkeiten, inwieweit Emotionsregulationsfahigkeiten im Kontext akuten
Wahns psychotherapeutisch gefordert werden koénnen, getroffen, sowie darlber, inwiefern
diese den Therapieerfolg, beispielsweise im Sinne einer Wahnreduktion, moderieren. Die
Analyse der Uber den Verlauf der 6-monatigen Therapie- bzw. Wartezeit parallel erfassten
Fragebogen-, Experience Sampling sowie experimentellen Daten wird zudem die hier angeregte
Ausdifferenzierung des Konstrukts der Emotionsregulation empirisch unterflttern und in

Zusammenhang mit klinischen MaRen bringen.
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HIGHLIGHTS

© Emotion regulation (ER) is markedly impaired in patients with psychotic disorders.

® Maladaptive ER is more frequently and adaptive ER less frequently used.

® Maladaptive but not adaptive ER strategies are associated with severity of positive symptoms.

® No differences are evident in experimental studies, in which patients were instructed to use ER strategies.

ARTICLE INFO ABSTRACT

Keywords: Numerous studies emphasise the pivotal role of negative affect in the formation and maintenance of positive
Emotion regulation symptoms, which moves emotion regulation (ER) as a contributing factor into focus. We systematically reviewed
Reapprai'sal and meta-analysed case-control studies reporting cross-sectional, correlative and experimental data of ER stra-
Suppression tegies in patients with psychotic disorders. In total, 42 studies were eligible, providing data for 2498 subjects and
I;Seygca}:;\;?saffect 3381 healthy controls. Questionnaire-based cross-sectional data (k=39) indicated strongest effects for rumi-
Schizophrenia nation (g=-0,67 [-0,85 to -0,48]), self-blaming (g=-0,56; [-0,76 to -0,37]) and distraction (g=0,55 [0,11 to

0,98]). Suppression was more frequently (g=-0,36 [-0,56 to -0,16]) and cognitive reappraisal less frequently
used (g=0,41 [0,28 to 0,55]), but heterogeneity was high. Correlative data (k=6) supported the assumption of
an association between maladaptive strategies and positive symptoms (r=0,34 [0,22 to 0,44]). Less evidence of
group differences was found in the experimental studies (k=3). The findings support the notion that ER is
markedly impaired in patients with psychotic disorders. However, future research will need to further clarify the
extent to which difficulties continue to exist after controlling for context and emotion intensity. The large effects
for rumination and self-blaming point to promising treatment targets but also raise questions concerning the
specifity of findings.

1. Introduction negative affect is ascribed a key role in emphasising the threatening
value of neutral stimuli and thus increasing the likelihood of paranoid
interpretations (Preti & Cella, 2010).

Numerous studies using a variety of research designs corroborate

Current psychological conceptualisations of psychosis emphasise
the relevance of negative affect, an umbrella term used for affective

states and discrete emotions such as fear, shame, guilt and anger, to
delusion formation and maintenance (Garety, Kuipers, Fowler,
Freeman, & Bebbington, 2001; Kuipers et al., 2006; Preti & Cella,
2010). For example, within the cognitive model of positive symptoms,
Garety et al. (2001) assume negative affect along with cognitive biases
to contribute to a delusional interpretation of anomalous or ambiguous
experiences. Similarly, in Preti and Cella’s heuristical approach,

the relevance of negative affect in the formation, maintenance and
exacerbation of delusions: Epidemiological studies point to high co-
morbidity rates with affective and anxiety disorders (50% for anxiety
and 38% for depression) (Braga, Reynolds, & Siris, 2013; Buckley,
Miller, Lehrer, & Castle, 2009). Longitudinal studies confirm negative
affect, and particularly anxiety (Garety et al., 2005), to be a predecessor
of subsequent delusions (Fowler et al., 2012; Freeman et al., 2012;
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Kramer et al., 2014; Lincoln, Marin, & Jaya, 2017). Experimental stu-
dies find anxiety to mediate the impact of stress on paranoia (Lincoln,
Peter, Schifer, & Moritz, 2009). Finally, the suggested prediction of
psychotic symptoms through negative affect is also confirmed by stu-
dies applying the experience sampling method (ESM) (Ben-Zeev,
Ellington, Swendsen, & Granholm, 2011; Delespaul, deVries, & van Os,
2002; Hartley, Haddock, Sa, Emsley, & Barrowclough, 2014; Thewissen
et al., 2011).

Given the crucial role of negative affect for symptom formation, it is
intuitive to presume that patients with psychosis show particular dif-
ficulties in regulating negative affect. Emotion regulation (ER) is de-
fined as “extrinsic and intrinsic processes responsible for monitoring, eval-
uating, and modifying emotional reactions, especially their intensive and
temporal features, to accomplish one’s goals” (Thompson, 1994). Gross
and Thompson’s (2007) process model constitutes one of the most
widely used frameworks, in which the various strategies are allocated in
terms of their primary impact on the emotion-generative process
(Gross, 1998; Gross & Thompson, 2007). Together with other frame-
works (e.g. Koole, 2009), this model has guided the research in the field
that has focused on investigating the distinct strategies proposed by
Gross, including reappraisal, suppression and distraction (Bloch,
Moran, & Kring, 2010; Webb, Miles, & Sheeran, 2012). Over time, re-
searchers have postulated additional strategies. For example, Berking’s
model of adaptive ER, which describes ER as the interplay of nine
different skills, includes the ability to accept one’s emotions (Berking &
Whitley, 2014), whereas other researchers have proposed a more fine-
grained range of cognitive strategies, including those frequently found
in clinical disorders, such as rumination and self-blaming (Garnefski,
Kraaij, & Spinhoven, 2001). Thus, investigating ER involves taking into
account the wide range of different strategies assumed to be relevant.

Cross-sectional research of ER strategies based on self-report data in
patients with psychosis was aggregated by O’Driscoll, Laing, and Mason
(2014). Their comprehensive meta-analysis covered the research con-
ducted by May 2014 and included case-control studies, focusing on ER
strategies as well as on broad constructs of emotional processes, such as
alexithymia and dissociation. In line with the expectation that psychosis
is associated with problems in ER, they found that less adaptive stra-
tegies, such as suppression, distraction and rumination are more fre-
quently employed by patients with psychosis than by healthy controls,
whereas the more adaptive strategy cognitive reappraisal is less fre-
quently used. However, a basic literature research of the relevant
search terms reveals an exponential growth, with a major increase of
publications particularly in the last three years (e.g. more studies have
been published in this realm between 2014 and 2017 than in all years
before). Also, despite the thorough approach taken in this previous
meta-analysis, several questions remain unanswered. For one, not all
the relevant strategies included in recent conceptualisations of ER were
covered. For example, the analysis did not include studies investigating
acceptance and self-blaming, although these have been studied in
psychosis in several recent studies (Lincoln, Hartmann, Kother, &
Moritz, 2015a; Rowland et al., 2013a; Rowland et al., 2013). Further-
more, the available literature at that point was not sufficient to analyse
the association between positive symptoms and the deployment of ER
strategies. Additionally, the focus on self-report questionnaires is in-
evitably restricted to the analysis of how frequently people think they
use certain ER strategies or as how effective they perceive the strategies
to be, whereas in experimental designs participants are typically asked
to either down- or up-regulate induced negative emotions, which pro-
vides insight into the actual success of using certain strategies. An up-
dated review and meta-analysis of the constantly growing body of re-
search in this field that also addresses these remaining research
questions is likely to advance our understanding of which aspects of ER
are associated with psychosis.

Whilst setting the rationale of this review, we were cognisant of the
substantive definitional ambiguity of ER which is also reflected by the
variety of measures employed (Bloch et al., 2010). The lacking
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consensus primarily concerns the distinction of emotion regulation and
coping. The considerable overlap between these constructs becomes
apparent by comparing the definition of ER by Thompson (1994, pp.
27-28)“... processes responsible for monitoring, evaluating, and modifying
emotional reactions... to accomplish one’s goals” (Thompson, 1994) to a
prototypical definition of coping by Lazarus and Folkman (1984, p.
141) that defines coping as the “...constantly changing cognitive and be-
havioural efforts to manage specific external and/or internal demands that
are appraised as taxing.“ (Lazarus & Folkman, 1984). Moreover, Folkman
et al. (1986, p. 993) describe "two widely recognized major functions [of
coping]: regulating stressful emotions... and altering the troubled person-
environment relation causing the distress” (Folkman et al., 1986). Gross’
attempts to solve this definitional problem by confining coping to ne-
gative emotions and longer periods (e.g. bereavement) (Gross &
Thompson, 2007). Another possible solution is to distinguish between
regulating the emotion itself (ER) versus regulating the underlying
features, such as the situation which triggered the emotion (coping)
(Thompson & Calkins, 1996). Garnefski et al. (2001, p. 1313), narrow
the concept down even further by focusing on the cognitive component
of ER and defining cognitive ER as “the cognitive way of managing the
intake of emotionally arousing information” rather than the emotion-eli-
citing situation (Garnefski et al., 2001). We used this conceptualisation
as a framework of our meta-analysis as it is (1) viable and broad enough
to provide a representative overview of the existing literature within
the field of psychosis research but (2) narrow enough to allow for a
substantive interpretation of the data.

This review aims to meta-analyse and evaluate the existing litera-
ture in regard to (1) cross-sectional differences between patients with
psychosis and healthy controls in the habitual deployment of cognitive
ER strategies, expanding the existing meta-analysis by further strate-
gies, such as acceptance, (2) the association between the extent of po-
sitive symptoms and the frequency of the various ER strategies, and (3)
the differences in the success of various ER strategies after affect in-
duction within experimental designs in patients with psychosis versus
healthy controls.

2. Method
2.1. Search method for inclusion of studies

The analysis was conducted in line with the PRISMA guidelines
(Moher et al., 2009). Relevant studies were identified by searching the
databases PubMed, PsycINFO and MEDLINE, covering the time period
until January 2018. Search terms were selected as in O’Driscoll et al.,
2014 by compiling keywords into 1) psychosis related terms (psychosis
[Title] OR delusion[Title] OR schizophrenia[Title]), 2) ER and related
terms and 3) ER and coping scales (see supplementary data). Reference
lists from related meta-analyses and primary studies were reviewed to
complete the literature research. We did not seek unpublished data.

2.2. Selection of studies

Articles were considered relevant if they were (1) published in
English and described (2) cross-sectional, correlational or experimental
data of (3) ER strategies in (4) patients diagnosed with schizophrenia
spectrum disorders compared to (5) healthy controls (studies that used
pre-existing normative data as a control group were excluded) and (6)
provided sufficient data for calculating effect sizes. Data from experi-
mental research designs was included in the analyses if the study a)
involved a controlled comparison of strategy versus non-strategy use in
response to the induction of negative affect through emotion eliciting
stimuli, and b) had included a self-report measure of negative affect
following these manipulations. Thus, studies investigating only the
neural (e.g. event-related potentials) or behavioural correlates (e.g. eye-
movement) of ER were not included. Studies were reviewed for elig-
ibility by the first author and checked by a second rater. In case of
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multiple publications from the same study, we selected the one with the
fullest description given. If different aspects and analyses based on the
same data set were presented, we treated these as coming from one
primary study. Any questions and discrepancies among the raters con-
cerning the eligibility of a study were resolved in consensus between
the first and the third author. A flow diagram of the systematic review
outlining frequencies of reasons for exclusion can be found in the
Appendix (A).

2.3. Quality appraisal

Methodological quality was assessed using an adaptation of the
Newcastle-Ottawa Quality Assessment Scale for case-control studies
(Wells et al., 2011) (supplementary data). Data was extracted and
evaluated for quality independently by two raters.

2.4. Assessment of risk of bias

We assessed low, high or unclear risk of bias regarding selection
bias, confounders and measurement bias following the classification
scheme used by O’Driscoll et al. (2014), which is based on the Cochrane
Collaboration’s tool for assessing risk of bias (Higgins et al., 2011)
(supplementary data). Two raters coded the risk of bias independently
and any disagreements were resolved by another author. Funnel plots
were produced and checked for asymmetry.

2.5. Analysis of questionnaire-based data

Self-reported questionnaire-based data from relevant subscales on
ER was extracted and compiled into the following ER strategies: cog-
nitive reappraisal, acceptance, awareness, managing emotions, suppression,
rumination, distraction and self-blaming.Table 1 provides a description of
the inventories considered and indicates the specific subscale used.
Group contrasts were presented throughout in the primary studies.
Means and standard deviations were extracted to calculate standardised
mean differences (SMD; Hedges’ g). As an approximate guide we in-
terpreted effect sizes as small (0,2), moderate (0,5) and large (0,8)
(Cohen, 1992). We used a random-effect model since studies differ in
various ways (e.g. patient population) and we did not assume them to
share a common effect size. We estimated the between-study variance
with DerSimonian-Laird (DL) method and reported a 95% confidence
interval to address the uncertainty in the estimate. Additionally, we
calculated the I? statistic to estimate the percentage of observed var-
iation in effect size due to variation in true effects and interpreted the I?
statistic in terms of low (25%), moderate (50%) and high (75%) in-
consistency (Higgins, Thompson, Deeks, & Altman, 2003). In order to
combine correlational data between ER strategies and positive symp-
toms, we used the Fisher’s Z-transformation and then back transformed
the Fisher’s Z coefficients to raw correlation coefficients (Borenstein,
Hedges, Higgins, & Rothstein, 2009). Because the low number of pri-
mary studies for this question prevented the effect integration for the
individual strategies, we compiled the strategies into adaptive and
maladaptive strategies following a commonly used distinction made on
the basis of their associated immediate behavioural, affective and
cognitive effects (for an overview see Aldao & Nolen-Hoeksema, 2012).
To avoid violation of the assumption of independence in those cases, in
which multiple effect sizes from one study were available for the
adaptive or maladaptive category (e.g. a study reporting on rumination
as well as suppression, which were both classified as maladaptive
strategies), we formed the composite effect size by averaging the de-
pendent effect sizes.

2.6. Analysis of data extracted from experimental study designs

For each study providing self-report data from experimental studies,
we described the design and the ER strategies with which participants
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were asked to down-regulate these emotions. Where available we also
described the neurophysiological indicators (e.g. EEG, fMRT) of ER
(Appendix B). In line with the primary studies, we operationalised
success of ER as a reduction of self-reported negative affect after the use
of an instructed strategy compared to the control condition. We com-
puted the difference in standardised mean change for pretest-posttest
control group designs (Morris, 2008). Mean change scores were calcu-
lated for each group by dividing the difference in self-reported negative
affect between the control (viewing) and experimental condition by the
standard deviation of the control condition. We then calculated the
difference in mean change between patient and healthy control groups.
This type of effect size for experimental data indicates how much larger
(or smaller) the reduction of negative affect in the patient group was
when compared to the healthy control group. In keeping with the
procedure chosen for self-report data, we integrated effect sizes in cases
where more than one study reported on the same instructed ER strategy
applied to the same valence of emotion-eliciting stimuli.

Statistical analyses were carried out in R (Version 3.4.3) using the
meta-analysis package metafor (Version 2.0-0).

3. Results

In total, 42 studies (of which 22 were not included in the meta-
analysis by O’Driscoll et al., 2014) fulfilled the inclusion criteria, pro-
viding data for 2498 subjects (mean age 39,40; range 20-62 years) and
3381 healthy controls (mean age 40,34; range 22-63 years). Thirty-nine
studies investigated habitual ER, using a range of different self-report
questionnaires in a cross-sectional design. Eight of those studies pro-
vided additional correlative data on the association between the extent
of positive symptoms and the frequency of ER strategies in the patient
sample. In the remaining three studies, experimental paradigms were
used. Among those, two studies additionally used standardised self-re-
port questionnaires investigating habitual ER. Individual study char-
acteristics are listed in the main table (Appendix B).

3.1. Quality and risk of bias

The quality of the studies ranged from 4-10 on the adapted
Newcastle-Ottawa Quality Assessment Scale (with possible maximum
score of 10) (supplementary data). The median score was 8 (IQR 7-9).
As can be seen in Fig. 1, the criteria receiving the lowest ratings were
the matching of subjects and controls as well as the definition of con-
trols. Assessment of risk of bias indicated low levels of potential bias
overall (Fig. 1). Individual quality and risk of bias scores are listed in
the study characteristics (Appendix B). We visually inspected funnel
plots. Overall, publication bias was not evident (supplementary data).

3.2. Measuring instruments

Table 1 depicts the measures and the subscales considered for the
effect integration and their associated psychometric properties, as well
as a description of the construct assessed by the respective measure. The
Emotion Regulation Questionnaire (ERQ (Gross & John, 2003)), a
measure of reappraisal and suppression, and the Mayer-Salovey-Caruso
Emotion Intelligence Test (MSCEIT (Mayer, Salovey, & Caruso, 2002)),
a measure of Emotional Intelligence, were the most frequently used
inventories (Table 1). Although emotional intelligence is a different
construct, we included studies using the MSCEIT, because it is found to
be closely related to ER and leading researchers in the field thus ad-
vocate an integration of both constructs (Pefa-Sarrionandia,
Mikolajczak, & Gross, 2015). Only the subscale managing emotions from
the MSCEIT was considered for the effect integration. It constitutes one
of four components of emotional processing and is measured on the
basis of vignettes describing various situations with possible ways of
dealing with the depicted emotions.



Clinical Psychology Review 72 (2019) 101746

L. Ludwig, et al.

(98pd 1x2u U0 panunuU0d)

(qs10T “TB 30

uodury eGTOZ ‘T 39 u[odury)
(4102 “3 D ¥ ‘uey)

il @ 91X M X TeD “A TT
ek 'z Quex “y IN ‘U 'z ‘nog
{600C ‘UBWR(Y 33 IS\ Iop UBA
Y T0T “T& 12 199N JOp UBA (IT0T
‘wreysn R ‘A1usy ‘A119d {6002
“Ie 32 2u0IS3UIATT 9107 “Te 10
Aquiny ‘gT0g “Te 32 Aquiny ‘10T
‘UsaIn R ‘UuAp YedleH ‘ueioy
800¢ ‘TIPUUOQ,0 B ‘P[EUOQIN
‘U9aI1n ‘[[Ppusy ‘AIUsH ‘ST10T
‘910T “[& 12 Yeyds[[9za1d) 110
‘A1aqheIN B Yined “podpeq)

(€002 01y
R ‘UuRULIy) ‘[91S90Y ‘MO[SNS)

(€102 “Te 19 nX)

(S10T ‘uepy
1 ‘sodreuag ‘od1iry-zonbiey)

($00T ‘UIPID B ‘URIH Yuloqng
‘UIR[IYISNN ‘BINJUIA)

(9002 “Te 32

TusIy ‘10T “LYsa0zIuod 4002
‘ABA9T R ‘uosse§ ‘woodysurin
‘Lsaoziuod ST0Z “Te 1 NO[IV)

(€102 "B 32
‘B[[9A ‘UOI[TWRH ‘PURIMOY ‘€107
““Te 19 ‘our] ‘uoj[Iwey ‘pueMOy)

0L-1¢" = 1 Liqerpar
159321-383} ,/6°-0L" = D UdIMIDq
urduer eydpe s yoequoin

2139n13s 1030€j-g 3y} parroddns
sIsA[eue 1010ej (S3edS Yloq I0J
69°= Y1 AJ[1qer[ar 159191-1S9],
9489 =

0 woij Jurduer uoissarddns

10J ‘g8°-G/ = © woij Surduer
resrexddeas o5 eydye s, yoequoi)
21m)dNIs 10310€)

-t 9} paytoddns sisATeue 1010e]
‘26°0-€4'0 = 1 woiy Suiduer
(1Pam-£) ANIQeI[aI 153191153
‘98°-£4°0 = *1 woyy 3urduer
A[IqeI[21 UOSPIRYDITY-TopNY

(€L'0-€9°0 = ¥I1woy
Burduer A)iqer[ar 1s9191-1s9],

€87-L9°

= Y1 woyy 3urduer Aqqera1
1S9IRIISOL b6 -1L'0 = ©

woyy 3urduer eydre s yoequord

qV£'0-85°0 = ©

woyy Surduer eydpe s, ydequoi)
(0002 ‘Areaq

R ‘Io[pes ‘1[puy ‘Aemso))
21n1oN11s 10108J-¢ 9} partoddns
sISATeue 1010€J 06'-g8" = 0O
woiy 3urduer eydfe s,yoequoid)
LINIONNs

10)9eJ-6 9} pajroddns

sIsATeue 1019 £9°0-14°0 =

M1 usamiaq Surdues (YPuow-g)
AN[1qeI[a1-159)91-159) ‘18°-99° =
0 woij paduer eydye s, yoequoI)

ssauareme ‘@dueydaddy

uoissaxddns ‘(festerddeax
aanmudod =) [esrerddeay

(uotssaxddns =) woniqryur
[euonoOwWS ‘(UoHRUIWNI=)
[es1eaya1 paRqe]
(uorssaxddns =) adueproay
‘(Burwelq-yps =)
Qurelq-J[es

(Burure[q-ypes =)
WSNLID-J[as
‘(resrexddear aantudod =)
Burmionnsaz aanudon

(tesrexddear aanTu80d =)
[esrexddear aanisod

(resrexddear aantudoo =)
Burdod pasnooj-yse],

(resrexddear aantudod =)
resrexddeas aanisod
‘uonjeuruma ‘@duejdadoe
‘(Burwelq-y[es =)
QWE[q-J[S

uonedyIpour ‘suonenyis Surssansip
Ju0IJu0d 0] ssaurpeal 1oddns-jjos
‘9oueId0} ‘@dueidodoe ‘Surpuelsiopun
‘SUOTIBSUDS ‘AJLIB[D ‘SSoUIEMY

uorssaxddns ‘[esrerddesy

[onuod udiuaq pue ‘qonuod uorssaidde
‘uonIqIyuI [eUONIOWS ‘[eSIeayal pa[aqe]
uorjeZI[eUON Rl

‘9dueproae ‘Asejuej ‘Sunyass

doy ‘ureq-jjes ‘3urAjos uR[qoIid

WSPNLID-J[3S ‘TeMBIPYIIM [BII0S
‘Bunjury) (NJysim ‘edueproae waqoxd
‘suonjows ssaxdxa 9roddns [erdos
‘Burm)onnsar 2AnTud0d ‘uIA[os uR[qoId
981BYDSIP [RUONOWD ‘SPIEMAI
aAneuIa)e Sunfees ‘uoneusdisal 10
doueydadoe ‘Ddueproae 2AnTuS0d ‘urajos
wo[qoid 91oddns pue sduepms Sunyass
‘festexddeas aanisod ‘sisA[eue [ed1807

Burdoo pasnooj-uonows ‘Surdod
pasnooj-aoueproae ‘Suidod pasndoj-yse],

SIaYI0
Bururerq ‘Surziydomnseled ‘anoadsiod
ojur 3unind ‘fesreiddear aanisod
‘Buruuerd uo snoojai ‘Buisnoogar aanisod
‘uoneurumi ‘odueidsdde ‘Qure[q-jjas

9eds 1T
jurod-g ‘swell /g

9[edS 1IYI'T
jurod-/ ‘suralt
0T ‘soeasqns g

(9s[ej/an1) JeULIO]
SNoOwojoYdIp
‘suralr

9G ‘saedsqns

Huicis
T9 ‘soredsqns 9

S[eds 1INIT
jurod-g ¢ swe)l
TL ‘saredsqns g

9[edS 1II'T
jutod-f ‘swar
8 ‘soreosqns g

oS 1INI'T
jurod-g ‘surelr
8 ‘soredsqns €

9[eds 11917 Jutod
-G ‘[e10) Ul swall
9¢ ‘saedsqns 6

SUOTIOUId
oymads 10y A[oreredos
STIDIS ¥" 2Andepy

uorssaxddns
pue [esrexddear
Jo asn [emiqeq

Tesnore
[euonjourd 03 sasuodsoy

sa141s Burdop

sa13a1e118

3urdoo dyroads pasn Loty
Y2IYM 01 1UIXD 3] JO
UONBDIPUI JUIAD [NJSSALIS
Sy1oads e 9qLIdSIP

0] payse aIe s13[qng

sasuodsax Surdod
aoueproAe pue yoeorddy

suonenis
3unyasdn 10 ‘nyssans
J[MOLJIP 03 SUOLIEIY

sa18a1ens yq 2anrudo)

(€102 ‘Bupjrog
R ISLUYD VRqH)

(€002
‘uyor 3 ssoin)

(6861
‘uerrefeN 3 1930Y)

(6661 ‘BN
R ‘Buep ‘Suep)

(6861 ‘TeSIM
R ‘sploukay
‘pAoIjoH ‘urqor)

(€661 SOOIN)

(0661
‘IIRd R IS[PUH)

(1002
““Te 19 DsjouIRn)

(aareuuonsanb

IS uonemns3ax
uonows dyrads

-uonows) SH-OSYH

(a1reuuonsanb
uone[nsar uonoun) OYI

(aareuuonsanb
[onuod feuonows) zODHA

(a1reuuonsanb
91415 8urdod) OSD

(A101UAUT
sa18arens Surdod) 15D

(K101UAUT
asuodsax 3urdod) 14D

(suoryemys
nyssoqs 10y
K10)uaaur urdod) SSID

(a1reuuonsanb
uonendal
uonows 2ANTu30d) HYIAD

MOIADI WO SAIPMIS

santadoid stnewoydAsq

SIsA[eue-e}oW UMM
PAI9PISU0D $I[BISqNS

so[edsqNs

uondrsag

possosse Mﬁ_wﬂ Pnnsuo)

s10yIny

A101U9AU]

‘SIsA[eue-e}oW ) UI pasn sainseawr Jo santadoid drnawoyd4sd

I °IqeL



Clinical Psychology Review 72 (2019) 101746

L. Ludwig, et al.

*(uotssaxddns aa1ssa1dxo se [[om se 2ATTUS0D) swa)l 1Y) Jo Sunsisuod —  uoissaxddns, aedsqns 9y} 10j Apnis Y JO SIOYINE dY) WOIJ PIASLIAI eIep paysiqndun

*SWIRYI T4 SUTRIUOD (GT0T) ‘Te 19 0dLry-zanbiey Aq pasn uoisiaa ysrueds
' MITADI TIOIJ SATPMIS,, UUIN[OD Y} UT PAIId J[INIE PIMIIASI I} WIOIJ PIALISP Ua3q aAeY santadord dstnawoysAsd
" SIOUINE,, UWN]0D 3} UI Pa)Id Apnis [eUISLIO WOIJ PIALISP Uaaq dAey saniadoid srnawoysisd ‘payroads as1mIaIo Jou J

-opdures fesrurp)

>

q

e

(ST0T “Te 12 Yeqel)

(0002 ‘S[[PM % UOSLLIOIA)

(0102 “T& 39 9[11)

(0T0Z ‘“Teneyurals R ‘URARYSIY
‘aseq], ‘Aerpuo) 9[3a1S)

(€102

‘ueurodI] R ‘A19I1RD ‘BAOSIUOIOA
‘I10Z “e 32 Yodpeq)

(o10T

‘10[AR], B @A0ID ‘OS], ‘€107

“Te 30 tley ‘600C “Te 12 Yeznald
‘€10T “[e 30 997 T10T “[e ¥
Aquny 110T “Te 30 U1 6002
“Te 19 99Y ‘Z10T “Te 19 udI1DH
{910T “19JOH B DI[PM ‘Io[WI)]
‘19[[opIed ‘1ody-ofe1q ‘€102

“Te 32 UBq ZT0T ‘APR[ED B
‘uoyng ‘I9a[I9Y ‘uosme( 910
‘SION R “Ysel], ‘Srunepy ‘01ad1D)

(9102 “Te 12 ZILIOIN)

aIm1onas 1019ej-¢ ) pajroddns
sIsA[eue J010BJ ‘/8-78°0 = ©
woyy Surduer eydpe s ydequoi)

€8°0 = *12102s [€10) ‘ANIIqeI[21
189321189, ‘640490 = ©
woyy 3urduer eydre s yoequordn

406" = 0 sydeqUOI)
08" = P 9edsqns

UoTIRISIP ‘68" = D I[BISqNS
uoneurwn 1oy eydye s,yoequoI)
79 =

¥1 9redosqns 3urpooiq ‘09" = *1
9[eIsqNs UONIIJal 10 ANIqer[al
159121-159) £/’ = O 9[eISqNS
3urpooiq ‘g, = 0 d[edsqns
uondajar 10y eydpe s yoequoIr)

2139N1s 1010€J
- a3 partoddns sisAJeue 1030e]
‘16-9/° = I usamiaq a3uer
$9100S YDURIq INOJ A ‘C6°

= 1 Aiqerpai jrey-1ds 1s3)-[ng
2IN1ONIIS [RUOISUSWIP

-¢ paytoddns sisA[eue

10198 ‘GL-6G" = M1 woyy
Burduer Aqiqerar 1s9191-159)
{G9' = D I[BISQNS IDUBPIOAR
‘Gg"= 1 Jedsqns aandeperewr
‘48" = v d[easqns Surdod
aandepe 10j eydpe s ysequoi)

(Tesrexddeax

aAnmud0d =) 1redar pooN
uonoensip ‘(fesrexddesr
aanmudod =) [esrerddear
‘(Burwe[q-y[as =)
JusuIySTUNg

(uorssarddns =) ur-1e8uy

9[edsqns uopeurwny

(uoneurwnI =) 3109s [B10],

suonjows Surdeuey

Juorssarddng

1redas poowr ‘AJLre[d ‘UonuINy

resrexddear ‘quaurysiund
‘A1rom ‘[01U0d TRID0S ‘UOTIDRISIQ

[onu0d
-198ue ‘mo-1a8ue ‘ur-1e8ue ‘redue jreif,

areasqns
UONJBUTWINI ‘D[EISqNS UONIRISIJ

3urpooiq ‘uondsfey

(sare3s

[euonourd s1aylo d3ueyd o3 ur a8edus
Kewr SI9JORIRYD SUONOE = SUONe[aI
[RUONIOWS *q {S9)B)S [RUONOWD

11213 28ueyd 03 ur 98edus Aeur s1e)dRIRYD

SUOTIOE = JUSUIdSeURW UOTIOUWD

‘) suonjowo Jurdeuew ‘sUOTIOWD
Surpueiszopun ‘syysnoyy 1e3fIoe]

0) suojowe SuIsn ‘SUOIOWR SUIATOdID]

Burdoo adueproae
‘urdoo aandeperewr ‘Surdod aandepy

9[eds 1II'T
jurod-g ‘suralt
0€ ‘soeasqns ¢

o[BS 1INI'T
jutod-f ‘swar
0€ ‘soeasqns g

areds jurod

- ‘soreasqns 4
o[eds

Jurod-f ‘suralr
T/ ‘sareasqns g

oreds
Jurod-f ‘suralr
01 ‘soeasqns g

SwI TH1 830}
ur ‘syseqns g yim
oes ‘sayoduelq

9[edS 1IYI'T
jutod-f ‘swar
1T ‘@Indnis
[eUOISUSWIP €

2oud3I[eIul
[RUOTIOUId PAAIDIID]

s1y3noyy
pajuemun Jo jueseardun
[011U0D 0) pasn saIdarens

uo1ssaxdxa
108ue pue 1a8ue Jei],

spoow
aAnesau 0) sasuodsay

uopeurwnNy

SuonowD
paidap yam 3urpesp jo
skem 31qissod 3uiqridsop

$9179U31A BIA PIssasse
9ouadifelur Jeuoniowy

s3141s Burdoo
aandepe pue aandepeey

(S661 ‘TejTed 3
‘AaaIm], ‘uewrpjon
‘oA ‘AonoTes)

661
‘so1ARQ R S[PM)

(8861
‘19819q[a1dS)

(1661 ‘MOIIO
BUIISYI0H-US[ON)

(€00T
‘BUIDSYOOH-US[ON
R ‘Za[eZU0D
‘I0UADI])

(€002 ‘soruare)rs
R ‘osnie)
‘Kanores ‘1akeln)

(9102
““Te 19 ZILIOIA))

(ore2s
poow-ejour Jren}) SINIALL

(aareuuonsanb
1onuod 1y3noyl) ODL

(A10jUAUT

uo1ssa1dxa
Io8ue-)ren-a1els) IXV.IS

(a1reuuonsanb
9141s asuodsar) OSY

(a1e2s asuodsax
dAnRUTIINT) SHY

(3531 2duaSIRIUT
[euonourd OsnIed
-Aanores-1okeur) LTSN

(aareuuonsanb
91415 3urdoo aandepe
pue aandepereur) Xy

MIIADI WOJJ SAIPMNIS

santadoid stnswoydAsq

SISA[eue-eJoUI UIYIIM
PAI9pISU0D Sa[eISqNS

sa[easqns

uondrsaq

passasse Mﬁmwﬂ pnnsuo)

soyIny

A101U9AU]

(panupuod) 1 dqeL



L. Ludwig, et al.

Clinical Psychology Review 72 (2019) 101746

Case definition

Appropriate sample

Selection of controls

Definition of controls

Matching

0% 10% 200  30%  40% 50%  60% 70%  80% 90% 100%

mGood = Fair mPoor

Selection bias
Confounding bias

Measurement bias

Q
R

10% 20% 30% 40% S0% 60% 70% 80% 90% 100%

® Low risk Unclear risk m High risk

Fig. 1. Quality appraisal by modified Newcastle-Ottawa Quality Assessment Scale and Risk of bias based on Cochrane Collaboration’s tool for assessing risk of bias,

author’s rating of each quality item across all included studies.

3.3. Questionnaire-based cross-sectional data

The 39 studies reporting on habitual ER provided data for six
common ER strategies which were reported on in at least two different
primary studies (suppression, rumination, self-blaming, distraction,
cognitive reappraisal and acceptance), and for managing emotions as
measured by the MSCEIT. The mean effect sizes for the comparison
between patients with psychosis and healthy controls were significant
for all but one strategy (acceptance).

3.3.1. Suppression

The mean effect size for suppression was small to moderate with g
= -0,36 (95% CI; -0,56 to -0,16, k=16), indicating that patients with
psychosis report to habitually use suppression to a larger extent than
healthy controls (Fig. 2). There was high heterogeneity (I> = 72,25%).

3.3.2. Rumination

The mean effect size for rumination was moderate to large with g =
-0,67 (95% CI; -0,85 to -0,48, k = 6), indicating that patients with
psychosis habitually used rumination to a larger extent than healthy
controls (Fig. 2).

3.3.3. Self-blaming

The mean effect size for self-blaming was moderate with g = -0,56
(95% CI; -0,76 to -0,37, k = 4), indicating that patients with psychosis
habitually used self-blaming to a larger extent than healthy controls
(Fig. 2).

3.3.4. Distraction

The mean effect size for distraction was moderate with g = 0,55
(95% CI; 0,11 to 0,98, k = 2), indicating that patients with psychosis
habitually used distraction to a lesser extent than healthy controls

(Fig. 3).

3.3.5. Cognitive reappraisal

The mean effect size for cognitive reappraisal was small to moderate
with g = 0,41 (95% CI; 0,28 to 0,55, k = 22), indicating that parti-
cipants with psychosis habitually used cognitive reappraisal to a lesser
extent than healthy controls (Fig. 3). There was moderate to high het-
erogeneity 2 = 58,74%).

3.3.6. Acceptance

The mean effect size for acceptance was non-significant with g =
0,30 (95% CIL; -0,54 to 1,14, k = 3) (Fig. 3). There was high hetero-
geneity (1% = 91,48%), with inconsistent directions of the effect sizes in
the original studies in this subgroup analysis.

3.3.7. Managing emotions

The mean effect size for managing emotions was large with g =
0,93 (95% CI; 0,75 to 1,11, k = 12), indicating that participants with
psychosis described more difficulties in managing emotions than
healthy controls (Fig. 3). There was moderate heterogeneity (I> =
56,32%).

3.4. Questionnaire-based correlational data

Six studies reported on the association between the extent of posi-
tive symptoms and the frequency of adaptive ER strategies (including
cognitive reappraisal, acceptance and awareness) within the psychosis
samples. Overall, these yielded a non-significant mean effect size of r =
-0,16 (95% CI; -0,37 to 0,06, k = 6) (Fig. 4). There was moderate to
high heterogeneity (I* = 62,98%). Whilst the majority of studies pro-
vided data on positive symptoms in general, Grezellschak, Jansen, and
Westermann (2016) reported on the association with paranoia as one
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Fig. 2. Forest plots for analyses of habitual use of emotion regulation strategies. (A) Forest plot for comparison of suppression between patients with psychosis and
healthy controls. (B) Forest plot for comparison of rumination between patients with psychosis and healthy controls. (C) Forest plot for comparison of self-blaming

between patients with psychosis and healthy controls.

specific positive symptom (Grezellschak et al., 2016). Removal of this
study resulted in a smaller, and also non-significant effect of r = - 0,11
(95% CI, -0,33 to 0,13, k=5), with similar heterogeneity @ =
60,47%). Six studies reported on the association between positive
symptoms and the frequency of maladaptive ER strategies (including

self-blaming, suppression, rumination and maladaptive coping) (Fig. 4).
These yielded a significant mean effect of small to moderate size, with r
= 0,34 (95% CI; 0,22 to 0,44), indicating a positive association of
maladaptive ER and positive symptoms. Again, the removal of
Grezellschak et al. (2016) resulted in a smaller effect of r = 0,30 (95%
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Fig. 2. (continued)

CL; 0,17 to 0,42, k=5).

3.5. Experimental self-report data

Two studies used an experimental 2 (group) x 3 (condition)
(Grezellschak, Lincoln, & Westermann, 2015; Perry, Henry, Nangle, &
Grisham, 2012), and one study used a 3 x 3 (Van der Meer et al., 2014)
within-participant paradigm in which participants with psychosis
versus healthy controls were instructed to deploy certain ER strategies
versus to deploy no strategy (control condition) after the induction of
negative affect (Grezellschak et al., 2015; Perry et al., 2012; Van der
Meer et al., 2014) (Fig. 4). To induce negative affect these studies either
used pictures from the International Affective Pictures System (IAPS)
(Grezellschak et al., 2015; Van der Meer et al., 2014) or film clips (Perry
et al., 2012). For cognitive reappraisal (k = 3) (Grezellschak et al.,
2015; Perry et al., 2012; Van der Meer et al., 2014), the effect size of the
difference in standardised mean change was significant with g = 0,23
(95% CI; 0,01 to 0,45; p = 0,04), in favour of a larger reduction of self-
reported negative affect in controls than in patients with psychosis
(Fig. 4). However, the confidence intervals of the three original studies
contained zero throughout. For suppression (k = 2) (Perry et al., 2012;
Van der Meer et al., 2014) the effect size of the difference in standar-
dised mean change was non-significant with g = 0,11 (95% CI; -0,26 to
0,48) (Fig. 4). There was moderate heterogeneity (I> = 50,31%).

4. Discussion

The analysis of the questionnaire-based data shows that patients
with psychosis differ in the way they report to habitually regulate and
manage emotions. The most prominent differences were found for ru-
mination, self-blaming and distraction, but patients with psychosis also
reported to make less use of cognitive reappraisal and more use of
suppression. No differences were evident in the use of acceptance.
However, distraction, acceptance and self-blaming were only in-
vestigated in a small number of studies, warranting a more cautious

interpretation. The correlations found between self-reported maladap-
tive ER and psychotic symptoms largely supported the results obtained
in the group-comparisons.

The results on the habitual use of ER strategies thus corroborate our
expectations and substantiate the findings reported by O’Driscoll et al.
(2014). Several effect sizes were in the moderate to large range, com-
parable to effects found for other treatment targets, such as the
jumping-to-conclusions bias (g = -0,53) (Dudley, Taylor, Wickham, &
Hutton, 2016), indicating that ER may also be a promising target of
psychological interventions. Indeed, the importance of addressing ER
strategies within cognitive behaviour therapy (CBT) for patients with
psychosis, for example by promoting the use of reappraisal, acceptance
and mindfulness techniques, has already been stressed by several re-
searchers (Khoury & Lecomte, 2012). In line with this, mindfulness- and
acceptance-based interventions have been adapted for psychosis. These
approaches attempt to equip patients with means to ease distress by
responding to inner-experiences (e.g. emotions) in a non-judgemental
and accepting way (Chadwick, 2014; Hayes, Strosahl, & Wilson, 1999;
O’Donoghue, Morris, Oliver, & Johns, 2018; Wright et al., 2014). The
adaptations of mindfulness-based interventions to psychosis involve an
explicit normalising approach to positive symptoms. For example,
hallucinations are given no superior attention than other sensations
(Chadwick, 2014). In symptom specific approaches of acceptance and
commitment therapy, the primary aim is to support the patient in dis-
engaging attention from distressing aspects of hallucinations and in
accepting the existence of symptoms whilst pursuing committed value-
guided action (Thomas, Morris, Shawyer, & Farhall, 2013). The emer-
ging evidence from controlled clinical trials of such approaches is en-
couraging with meta-analyses demonstrating significant small to mod-
erate effects on overall psychotic symptoms (Cramer, Lauche, Haller,
Langhorst, & Dobos, 2016; Louise, Fitzpatrick, Strauss, Rossell, &
Thomas, 2018), a moderate treatment effect on depressive symptoms
(Louise et al., 2018), as well as on reduced hospitalisation rates (Cramer
et al., 2016). In support of the notion that these interventions focus on
ER, a recent controlled clinical study also pointed to beneficial effects of
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Fig. 3. Forest plots for analyses of habitual use of emotion regulation strategies. (A) Forest plot for comparison of distraction between patients with psychosis and
healthy controls. (B) Forest plot for comparison of cognitive reappraisal between patients with psychosis and healthy controls. (C) Forest plot for comparison of
acceptance between patients with psychosis and healthy controls. (D) Forest plot for comparison of managing emotions between patients with psychosis and healthy

controls.

acceptance and commitment therapy in ER skills (Spidel, Lecomte,
Kealy, & Daigneault, 2018). Several further studies also found that af-
fect-focused interventions (e.g. brief CBT targeting worry, virtual rea-
lity CBT involving exposure therapy, and an intervention aiming at
emotional processing and meta-cognitive awareness) successfully re-
duce negative affect and that these reductions seemed to translate into
reductions of delusions (Opoka, Ludwig, & Lincoln, 2018). To sum up,
these promising results from clinical studies underline that interven-
tions promoting ER skills and those aiming at reducing negative affect
show favourable effects in terms of reductions in negative affect as well
as positive symptoms and also show that ER skills can be enhanced

through training. Above that, the discussion of some aspects of our
findings might help to continue tailoring ER trainings better to the
specific needs of patients with psychosis.

As a transdiagnostic factor, ER is associated with and contributes to
various psychopathologies, and has been most prominently researched
in the context of depression (Aldao, Nolen-Hoeksema, & Schweizer,
2010). Understanding whether there is a specific pattern of ER unique
to delusion formation or whether difficulties are more transdiagnostic
in nature, is important in order to know whether we should develop
specifically tailored therapy for delusions or can encourage the use of
non-disorder-specific interventions. However, only a minority of studies
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Fig. 3. (continued)

included in this meta-analysis explored the specifity of findings. As can
be seen in Appendix B these reported heterogeneous results when
comparing psychosis with depression or bipolar disorder, with some
indicating no differences (acceptance and awareness (Lincoln,
Hartmann, Kother, & Moritz, 2015b); reappraisal (Livingstone, Harper,
& Gillanders, 2009; Tabak et al., 2015)) and others finding indication of
specificity (more suppression in patients with depression (Ille, Schony,
Kapfhammer, & Schienle, 2010); more reappraisal in patients with
depression (Ponizovsky, 2013), more self-blaming in patients with bi-
polar disorder (Rowland, Hamilton, Vella, et al., 2013)). Given the high
comorbidity rates of depression in psychotic disorders (Buckley et al.,
2009), the strong effects we found for rumination and self-blaming are
non-surprising. Clinically, it may be most promising to focus on these
strategies specifically, given that depressive thought processes can be

10

key in the formation of psychotic experiences (Freeman & Garety,
2014). In line with this notion, interventions targeting perseverative
thinking styles resulted in reductions of paranoia (Foster, Startup, Potts,
& Freeman, 2010; Freeman et al., 2015). However, future research
would benefit from further multi-sample approaches, in the hope at
arriving at a clearer pattern of findings on the question of specificity.

Another question that our results raise relates to the findings from
the three experimental studies, in which patients were required to de-
ploy an instructed ER strategy after the induction of negative affect. In
contrast to the questionnaire-based studies, the analysis of the experi-
mental data did not point to unequivocal differences between patients
and controls. The effect for suppression was non-significant and al-
though the effect size for cognitive reappraisal was significant (p =
0.04), all confidence intervals of the original studies contained zero.
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Fig. 4. (A) Forest plots for correlative data of the relationship between (mal)adaptive strategies and positive symptoms in patients with psychosis. (B) Forest plots for
experimental data of cognitive reappraisal and suppression in patients with psychosis compared to healthy controls.

Thus, patients with psychosis do not seem to differ much from healthy
controls in the effectiveness of their use of strategies once they have
been instructed to employ them. Interestingly, indication of a dis-
crepancy between self-reported use of cognitive reappraisal in ques-
tionnaires and self-reported success of its use in the lab was also found
in a recent systematic review of numerous studies across various dis-
orders (Zilverstand, Parvaz, & Goldstein, 2017), indicating that this
“discrepancy” seems to be robust and not specific to psychosis. One
possible explanation is the artificial laboratory setting: While a parti-
cipant may be able to apply a strategy when confronted with IAPS
pictures, the actual success of this strategy employed in everyday life,
where emotions are elicited through personally relevant stimuli might
require a more proficient usage of skills. Moreover, it may be easier
applying a strategy following an instruction than generating it from
one’s own account as is necessary in every-day life settings. Further-
more, the experimental manipulation of ER strategies remains artificial
as it creates two distinct conditions of either applying a certain strategy
or not (McRae, 2013). The possibility that one instructed strategy fa-
cilitates the use of another in the sense of a natural continuous variation
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and interaction of ER, remains unexplored. Another problem is social
desirability, as the typical design of these experiments is transparent
and might lead participants to rate their negative affect in favour of a
reduction after the deployment of the instructed strategy. This inter-
pretation is corroborated by the interesting finding from an experi-
mental study by Strauss et al., 2013, who reported no differences be-
tween self-reported negative affect ratings in both patients with
psychosis and healthy controls, but nevertheless found differences in
the late positive potential, which was interpreted as an indicator of
(abnormal) ER. Similarly, the review on experimental studies of cog-
nitive reappraisal mentioned above found a reduced activation in the
ventrolateral prefrontal cortex as well as in the dorsolateral prefrontal
cortex despite the absence of differences in self-reported success of
strategy use (Zilverstand et al., 2017). Thus, it appears important to
continue to apply multi-method approaches in accordance with the
various facets of emotional responses (Joormann & Stanton, 2016).
The question of causality in the relationship between ER and psy-
chotic symptoms also requires further consideration. In order to assume
causality, the putative causal mechanism (ER) should not only be
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Fig. 4. (continued)

associated with the outcome variable (psychotic symptoms), as shown
in our data, but it should also be tested whether ER precedes psychotic
symptoms and whether change in ER leads to change in psychotic
symptoms (see Schwartz & Susser, 2006). As the questionnaire-based
studies generally did not control for baseline negative affect, which
tends to be high in patients with psychosis (Braga et al., 2013; Buckley
et al., 2009), we cannot exclude the possibility that the self-reported
difficulties in ER are — at least in part — a consequence rather than a
cause of the higher levels of negative affect. Thus, cleverly designed
experience sampling and experimental studies are required to tease out
the temporal order and causal relation of strategy use and symptoms.
First attempts in this direction have recently been made, with one study
finding that from a range of ER strategies used in daily life suppression
significantly predicted subsequent paranoia (Nittel et al., 2018). An-
other study found that, compared to healthy controls, patients with
psychosis deployed a comparable or even higher number of ER strate-
gies, but did so less effectively (Visser, Esfahlani, Sayama, & Strauss,
2018).

If a causal role of ER strategies can be further established for psy-
chosis, the question arises by which mechanisms these difficulties lead
to psychotic symptoms. One assumption is that the failure to employ
adaptive ER strategies increases or even amplifies the affective stress
response, resulting in increasingly unbearable negative affect which
increases the likelihood of beliefs that are congruent with the emotion
(e.g. threat beliefs in the presence of extreme anxiety (Freeman, Garety,
& Kuipers, 2001)). Another is that the use of maladaptive strategies
triggers symptoms, for example the use of suppression could result in
misinterpreting own affective states which eventually increase the
likelihood of a paranoid interpretation.
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This also promotes the discussion of how known indicators of vul-
nerability (e.g. neurocognitive or biological vulnerability) or genetic
and social risk factors are linked to impaired ER. For example, executive
functions, which are known to be impaired in people with psychosis
(Orellana & Slachevsky, 2013), may be associated with the difficulty to
deploy certain strategies, such as cognitive reappraisal (McRae, Jacobs,
Ray, John, & Gross, 2012). Also, heart rate variability, which is an in-
dicator of physical adaptability of the organism and is reduced in
people with psychosis (Clamor, Lincoln, Thayer, & Koenig, 2016), has
also been found to be linked to impaired ER in this group (Clamor et al.,
2015). Furthermore, early adverse experiences tend to be associated
with impaired ER skills (Laloyaux, Dessart, Van der Linden, Lemaire, &
Largi, 2016) and a recent study in a large community sample found ER
to mediate the link between childhood trauma and psychotic experi-
ences (Lincoln et al., 2017). Here too, however, questions related to the
specificity need to be addressed.

Several limitations warrant discussion. One is that the quality of
studies varied considerably, with matching of controls as a main
weakness. Also, it became apparent that some strategies were measured
through a myriad of inventories, leading to a potential variance in the
construct being assessed. Despite efforts to precisely formulate our in-
clusion criteria in a first step and then transparently describe the defi-
nitions used in the questionnaires included, a potential confounding
due to this variance cannot be ruled out. Moreover, some of our re-
search questions were based on a small number of primary studies.
Thus, and in line with Aldao et al., 2010, we caution that these results
can only be regarded as an approximation. In order to synthesise cor-
relative data, we grouped strategies into the categories of maladaptive
and adaptive strategies. This comes with the tradeoff of reduced
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precision in terms of which specific strategies are linked to specific
symptoms. Furthermore, despite the common agreement on what
constitutes a more or less adaptive strategy (see reviews in Gross, 1998;
Nolen-Hoeksema & Watkins, 2011), whether a strategy is adaptive or
maladaptive also depends on the context and the goal (Aldao & Nolen-
Hoeksema, 2012) and these aspects were not controlled for or assessed
in the questionnaire-based studies.

To sum up, our meta-analysis further substantiates the assumption
that difficulties in ER are closely linked to psychotic symptoms, em-
phasising the potential relevance of ER as a treatment target. However,
more studies using multi-method approaches and including different
clinical control groups are needed to gain a more complete under-
standing of the distinct difficulties in this group of patients and the
interplay of negative affect, ER strategies and subsequent positive
symptoms. Advancing our understanding of underlying mechanisms
and risk factors as well as identifying those strategies which are im-
portant to target in treatment will be a necessary and promising en-
deavour of future research.
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Appendix B. Main Table (Individual study characteristics, individual ratings of quality)

Table 1
Cross-sectional and correlative questionnaire-based studies on habitual use of emotion regulation.
Author name Sample details Age M (SD)  Psychopath- ER measures Results Quality Risk of bias
ology mea-
sures
(Allott et al., 201- 34 individuals with first- SZ: 20.03 DSM-IV CISS An independent-samples t-test revealed  Case defini-  Selection bias:
5) episode psychosis (FEP); 26  (2.56) (SCID) no significant group difference regarding tion: good low
healthy controls HC: 21.85 BPRS, SANS the use of task-oriented coping (p=.58). Appropriate  Confounding
(2.01) Pearson Correlation indicated a signifi-  sample: fair bias: unclear
cant negative correlation between task-  Selection of = Measurement
oriented coping and perceived stress in  controls: bias: low
FEP patients (r=-.429, p=.014) but not good
in HC (r=-.066, p=.747) Definition of
controls:
good
Matching:
fair
(Badcock et al., 2- 34 individuals with schizo- ~ SZ: 37.91 DSM-IV ERQ, RRS An independent-samples t-test revealed ~ Case defini-  Selection bias:
011) phrenia and current auditory (9.40) (DIP) no significant group difference regarding tion: good low
hallucinations; HC: 41.35 PSYRATS the use of reappraisal (t=1.10, p=.276) Appropriate  Confounding
34 healthy controls (11.85) and suppression (t=0.77, p=.445). sample: good bias: unclear
Rumination was significantly higher in  Selection of =~ Measurement
SZ (t=3.38, p=.001) compared to HC controls: bias: low

Pearson Correlation indicated a signifi-  good
cant positive correlation between the use Definition of
of expressive suppression and severity of controls:

hallucinatory experience (r=.405, good
p < .05) as well as disruption to life” Matching:
(r=.479, p=.005) in SZ fair

Scores on the rumination scale were
significantly correlated with levels of
depression (r=.398, p < .05) and dis-
tress related to hallucinations (r=.378,
p < .05) in SZ. When controlling for
levels of depression, the correlation be-
tween suppression and severity of hallu-
cinatory experience remained significant
(p=.022), but the correlation between
rumination and distress related to hallu-
cinations did not remain significant

(p>.1
(Cicero et al., 20- 45 individuals with schizo-  SZ: 49.49 DSM-IV MSCEIT An independent-samples t-test revealed a Case defini-  Selection bias:
16) phrenia or schizoaffective (10.67) (SCID) significantly lower score on managing tion: good low
disorder; HC: 44.31 PANSS emotions in SZ compared to HC (t=2.84, Appropriate  Confounding
28 healthy controls (14.14) p <.01). sample: fair  bias: low
Spearman Correlation indicated a signif- Selection of =~ Measurement
icant negative correlation between posi- controls: bias: low

tive symptoms and managing emotions  good
(p=-.51, p < .05). Negative symptoms  Definition of

were not associated with managing controls:
emotions (p=-.17, p > .05). good
Matching:
good
(Cohen, Hassamal, 198 individuals with schizo- SZ: 61.5 DSM-1V Own list of 22 stra-  An independent-samples t-test revealed  Case defini- Selection bias:
& Begum, 20- phrenia; (5.6) PANSS tegies (derived from  no significant difference in the use of a  tion: good low
11) 113 healthy controls HC: 63.0 (Pearlin, Mullan, cognitive coping style between SZ and Appropriate  Confounding
(5.4) Semple, & Skaff, HC (t=1.24, p=.22). sample: fair  bias: unclear
1990); Cognitive Selection of ~ Measurement
Coping controls: bias: unclear
subscale = cognitive good
reappraisal Definition of
controls:
poor
Matching:
poor
(Dawson et al., 2- 20 individuals with schizo-  SZ: 43.25 DSM-IV-TR ~ MSCEIT An independent-samples t-test showed Case defini-  Selection bias:
012) phrenia; 20 healthy controls (9.15) significantly lower scores for managing tion: fair unclear
HC: 38.60 emotions in SZ compared to HC Appropriate  Confounding
(10.86) (t=-2.39, p=.02, d=0.76). sample: fair  bias: unclear
Selection of =~ Measurement
controls: bias: low
good
Definition of
controls:

(continued on next page)
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Table 1 (continued)
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Author name Sample details Age M (SD)  Psychopath- ER measures Results Quality Risk of bias
ology mea-
sures
good
Matching:
good
(Fan et al., 2013) 27 individuals with schizo-  SZ: 39.7 DSM-IV-TR ~ MSCEIT An independent-samples t-test revealed  Case defini-  Selection bias:
phrenia (inpatients); 15 (7.2) (SCID) no significant difference in managing tion: good low
healthy controls HC: 41.4 PANSS emotion scores between SZ and HC Appropriate  Confounding
(6.3) (t=1.71, p=.096). sample: fair  bias: low
Selection of ~ Measurement
controls: bias: low
good
Definition of
controls: fair
Matching:
fair
(Frajo-Apor et al., 56 individuals with schizo-  SZ: 45.3 M.LN.I MSCEIT A Mann-Whitney U-test showed signifi- Case defini-  Selection bias:
2016 phrenia (outpatients); (10.2) PANSS cantly lower managing emotions scores  tion: fair low
84 healthy controls HC: 44.8 in SZ compared to HC (z=-6,225, Appropriate  Confounding
9.3) p <.001, d=1.31). An analysis of cov-  sample: fair ~ bias: unclear
ariance showed that the group difference Selection of =~ Measurement
in managing emotions remained signifi- ~ controls: bias: low
cant after adjusting for non-social cogni- good
tion and education (F=14.82, p < .001). Definition of
controls:
good
Matching:
fair
(Green et al., 201- 50 prodromal participants; ~ SZ(prodr.):  DSM-IV MSCEIT An ANOVA revealed no significant dif-  Case defini-  Selection bias:
2) 34 healthy controls 18.25 (3.12) (SCID) ference in the use of managing emotions tion: good low
81 first episode schizo- HC: 18.95 SAPS between prodromal participants, first Appropriate  Confounding
phrenia patients” (2.91) episode SZ and chronic SZ (F=1.41, sample: good bias: low
46 healthy controls SZ(firstep.): p=.245), but a significant difference in  Selection of = Measurement
53 chronic schizophrenia 22.02 (4.18) the use of managing emotions between  controls: bias: low
patients HC: 22.20 the patient groups and HC (F=21.07, good
47 healthy controls (3.51) p < .001). Definition of
SZ(chronic): A Pearson correlation analysis indicated controls:
34.77 (7.89) no significant correlation between good
HC: 33.02 MSCEIT total scores and positive symp-  Matching:
(5.32) toms in prodromal participants (r=-.278, good
p > .05) and first episode SZ (r=-.120,
p > .05), but a significant negative cor-
relation in chronic SZ (r=-.295,
p <.05).
(Grezellschak et a- 46 individuals with psy- SZ: 36.16 PCL ERQ Independent-samples t-tests showed no  Case defini-  Selection bias:
1., 2016) chosis; 23 relatives of indi-  (11.58) significant difference regarding the use of tion: fair unclear
viduals with psychosis; Relat.: 26.65 reappraisal in SZ compared to HC Appropriate  Confounding
267 healthy controls (9.59) (t=1.49, p=.14), but a significantly sample: good bias: unclear
HC: 28.27 higher use of expressive suppression in  Selection of =~ Measurement
(9.26) SZ compared to HC (t=-2.05 p=.04). controls: bias: low
Correlation analyses revealed a signifi-  good
cant negative correlation between reap- Definition of
praisal and paranoid ideation in the total controls: fair
sample (r=-.21, p < .01) as well as in the Matching:
SZ group only (r=-.40, p < .01). fair
Expressive suppression was significantly
correlated to paranoid ideation in the
total sample (r=.38, p < .01) as well as
in the SZ group only (r=.50, p < .01).
(Henry et al., 200- 41 individuals with schizo- ~ SZ: 37.5 DSM-IV ERQ Independent-samples t-tests showed no ~ Case defini-  Selection bias:
8) phrenia or schizoaffective (10.67) SAPS significant difference regarding the use of tion: fair unclear
Disorder; 38 healthy con- HC: 36.1 suppression (t=1.03, p=.308, d=0.24) Appropriate  Confounding
trols (11.99) and reappraisal (t=0.82, p=.415, sample: good bias: low
d=0.19) between SZ and HC. Selection of Measurement
Exploratory analyses revealed no group  controls: bias: low
differences in the use of these emotion  good
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regulation strategies across three classes
of emotional valence: positive (t=0.06,
p=.955), negative (t=0.39, p=.700), or
nonvalenced (t=0.11, p=.911) emo-
tional states.

Correlation analyses revealed that there
were no significant associations between
the use of reappraisal and hallucinations

Definition of
controls: fair
Matching:
good

(continued on next page)
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Table 1 (continued)

Author name Sample details Age M (SD)  Psychopath- ER measures Results Quality Risk of bias
ology mea-
sures
(r=-.10, p > .05) or delusions (r=-.06,
p > .05) within SZ. No significant corre-
lation between the use of suppression
and hallucinations (r=.03, p > .05) or
delusions (r=.20, p > .05) was found.
(Horan et al., 20- 31 individuals with schizo-  SZ: 47.8 DSM-1V ERQ An independent-samples t-test indicated Case defini- Selection bias:
13) phrenia (outpatients); 27 (9.8) (SCID) a significantly higher use of reappraisal tion: good low
healthy controls HC: 45.5 BPRS (t56=-2.45, p < .05) and lower use of =~ Appropriate  Confounding
(6.7) suppression by SZ compared to HC sample: fair  bias: low
(t56=2.27, p < .05). Selection of  Measurement
controls: bias: low
good
Definition of
controls:
good
Matching:
good
(Ille et al., 2010) 38 individuals with schizo-  SZ: 39.7 ICD-10 STAXI Pairwise comparisons revealed signifi- Case defini- Selection bias:
phrenia (inpatients); 40 (12.9) (M.ILN.I) cantly more anger suppression in SZ tion: good unclear
healthy controls HC: 35.5 compared to HC (mean difference=2.56, Appropriate  Confounding
(14.1) p=.046). sample: good bias: low
Selection of ~ Measurement
controls: bias: low
good
Definition of
controls:
good
Matching:
fair
(Kee et al., 2009) 50 individuals with schizo-  SZ: DSM-1V MSCEIT Independent-samples t-test revealed sig- Case defini-  Selection bias:
phrenia (outpatients); 39 34.37(7.69) (SCID) nificantly lower emotion management in tion: good low
healthy controls HC: 32.97 SAPS the SZ compared to HC (t=-1.96, Appropriate  Confounding
(5.17) p < .05, d=0.42). sample: fair  bias: low
Correlation analyses showed no signifi-  Selection of =~ Measurement
cant association between managing controls: bias: low
emotions scores and hallucinations good
(r=-.21, p > .05), delusions (r=-.03, Definition of
p > .05) or the SAPS total score (r=-.23, controls:
p > .05). good
Matching:
good
(Kern et al., 2011) 176 persons with schizo- SZ: 44.0 DSM-IV MSCEIT A MANOVA revealed significantly lower Case defini-  Selection bias:
phrenia or schizoaffective (11.2) (SCID) managing emotions scores in SZ com- tion: good unclear
disorder; 300 healthy con-  HC: 42.6 pared to HC (p < .001). Appropriate  Confounding
trols (11.6) Classification and regression trees sample: fair  bias: unclear
showed managing emotions scores to be Selection of =~ Measurement
an important factor for discriminating SZ controls: bias: low
from HC (importance = 0.372, normal- good
ized importance = 82.6%). Definition of
controls: fair
Matching:
fair
(Kimhy et al., 20- 44 individuals with schizo- ~ SZ: 30.33 SAPS MSCEIT + ERQ An ANCOVA controlling for age revealed Case defini-  Selection bias:
12) phrenia (inpatients and out- (8.08) significantly lower managing emotion tion: good unclear
patients); 20 healthy con- HC: 24.20 scores (F=8.29, p < .01, d=1.06), use of Appropriate  Confounding
trols (4.62) reappraisal (F=5.27, p=.02, d=0.60) sample: good bias: low
and significantly higher use of suppres-  Selection of =~ Measurement
sion (F=5.42, p=.02, d=0.68) in SZ controls: bias: low
compared to HC. good
Definition of
controls: fair
Matching:
poor
(Kimhy et al., 20- 87 individuals with schizo-  SZ: 33.45 DSM-IV ERQ An ANCOVA controlling for age revealed Case defini-  Selection bias:
16) phrenia; 54 clinical high risk (9.47) CHR: SAPS significant differences in reappraisal tion: good unclear
for psychosis (CHR); 50 20.18 (3.41) (F=5.57, p=.004, d=0.73) and sup- Appropriate  Confounding
healthy controls HC: 23.04 pression (F=15.42, p <.001, d=1.10) sample: fair  bias: low
(4.10) between CHR, SZ and HC. Pairwise Selection of ~ Measurement
comparisons showed reappraisal scores  controls: bias: low
to be significantly lower in SZ and CHR  good

16

compared to HC and suppression scores

Definition of
controls: fair

(continued on next page)
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Author name Sample details Age M (SD)  Psychopath- ER measures Results Quality Risk of bias
ology mea-
sures
to be significantly higher in SZ and CHR Matching:
compared to HC. poor
(Lee et al., 2013) 38 individuals with schizo-  SZ: 44.7 BPRS DSM-IV (SCID) An ANOVA revealed a significant differ- Case defini- Selection bias:
phrenia (outpatients); 68 in- (9.1) MSCEIT ence in managing emotions scores in SZ, tion: good low
dividuals with bipolar dis-  BD: 43.9 BD and HC (F=12.73, p < .001). Appropriate  Confounding
order (BD, outpatients); 36  (10.6) Pairwise comparisons revealed no differ- sample: fair  bias: low
healthy controls HC: 41.4 ence in managing emotions between BD Selection of =~ Measurement
9.9) and HC, but significantly lower mana- controls: bias: low
ging emotion scores in SZ patients com- good
pared to both other groups (effect Definition of
size=1.13). controls:
good
Matching:
good
(Lincoln et al., 20- 37 individuals with schizo-  SZ: 40.3 DSM-IV ERSQ-ES A MANOVA revealed significant group  Case defini-  Selection bias:
15a), (Lincoln phrenia and schizoaffective (12.3) (M.I.N.T) effects for awareness (F=8.54, p < .001) tion: good low
et al.,, 2015b)  disorder; 30 individuals with D: 41.7 PANSS and acceptance (F=17.00, p < .001) of Appropriate = Confounding
depression (D); 28 healthy ~ (11.1) PCL emotion, with both scores being lower in sample: good bias: low
controls HC: 35.6 SZ and D than in HC. Awareness did not Selection of =~ Measurement
(14.5) remain significantly impaired in SZ when controls: bias: low
controlling for depression (F=3.34, good
p=.72, 13 =.05), while acceptance did  Definition of
(F=5.84, p=.001, n3=.16). controls:
Correlation analyses revealed no signifi- good
cant association between awareness and Matching:
PANSS positive scores (-.10), acceptance good
and PANSS positive scores (-.17) and
modification and PANSS positive scores
(.03) but significant negative correlations
between awareness and Paranoia
Checklist scores (-.36, p < .05), accep-
tance and Paranoia Checklist scores (-.48,
p < .01) and modification and Paranoia
Checklist scores (-.35, p < .05)
Regression analyses showed awareness,
acceptance and modification of emotion
to significantly predict the increase in
state paranoia from no stress to noise
stress condition in SZ (=-0.20, p < .05;
B=-0.18, p < .05; =-0.25, p < .01, re-
spectively)
(Livingstone et al., 21 individuals with schizo-  SZ: 39.26 - ERQ An ANOVA revealed a significant main ~ Case defini-  Selection bias:
2009) phrenia; 21 individuals with (11.30) AD/ effect of group regarding the use of tion: poor unclear
anxiety disorder (AD) or de- D: 40.52 cognitive reappraisal (F=5.161, Appropriate  Confounding
pression; 21 healthy controls (10.67) p < .05). Posthoc comparisons, using sample: fair  bias: unclear
HC: 40.00 between-groups t-tests, found a signifi-  Selection of =~ Measurement
(11.88) cant difference when comparing the two controls: fair  bias: low
clinical groups together with HC Definition of
(t=—4.003, p < .025), with no signifi- controls: fair
cant difference when comparing the two Matching:
clinical groups with each other fair
(t=0.000, p > .025).
An ANOVA revealed no significant main
effect of group on the expressive sup-
pression subscale (F=2.158, p > .05)
(Marquez-Arrico 39 male individuals with SUD: 35.35 DSM-IV- R CSI An ANOVA indicated no significant dif- Case defini-  Selection bias:
et al., 2015) Substance Use Disorder (8.42) (SCID) ference in the use of cognitive restruc-  tion: good low
(SUD) and SZ (SZ+) SZ+:37.49 PANSS; turing between SUD and SZ+ Appropriate Confounding
43 male individuals with (8.18) (F < 0.006; p > .939), but SZ+ had sample: fair bias: low
SUD lower scores in self-criticism than SUD  Selection of =~ Measurement
(F=4.190; p=.044; n*>=.50). controls: bias: low
Bivariate correlations showed a signifi-  good

17

cant negative correlation between cog-
nitive restructuring and PANSS positive
scores for SZ+ (r=-.408, p < .01). No
significant association between self-criti-
cism and PANSS positive scores was
found (r=.134, p > .05).

Definition of
controls: NA
Matching: NA

(continued on next page)
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Author name Sample details Age M (SD)  Psychopath- ER measures Results Quality Risk of bias
ology mea-
sures
(Moritz, Liidtke, 75 individuals with psy- SZ: 40.89 CAPE MAX Group comparisons (F=18.39, p < .001) Case defini- Selection bias:
et al., 2016) chosis; 100 individuals with  (9.41) revealed significantly more avoidance in tion: fair unclear
depression; 1100 healthy D: 42,59 both SZ (p=.046) and depression pa- Appropriate  Confounding
controls (10,47) tients (p < .001) than in HC; comparing sample: fair  bias: low
HC: 41,96 the two clinical groups, depression pa-  Selection of =~ Measurement
(11,35) tients showed more avoidance than SZ controls: bias: low
(p=.015). Adaptive coping was corre- good
lated with lower (r=-.312), maladaptive Definition of
coping with higher (r=.402) positive controls: fair
symptoms. Avoidance and suppression Matching:
coping were also associated with positive good
symptoms (r=.447, r=.459).
Suppression was significantly correlated
with CAPE paranoia scores (r=.431,
p < .001).
(Morrison & Wells, 22 individuals with schizo-  SZ: 44,1 - TCQ Univariate analysis indicated a signifi- Case defini- Selection bias:
2000) phrenia; 22 healthy controls (14,35) cantly higher use of punishment- tion: fair unclear
HC: 39,8 (F=11.40, p=.002) and worry Appropriate  Confounding
(8,81) (F=15.40, p=.001) and a less frequent sample: fair bias: unclear
use of distraction in SZ compared to HC Selection of = Measurement
(F=6.42, p=.015). No group difference controls: fair ~bias: unclear
was found regarding reappraisal Definition of
(F=2.57, p= > .05). controls:
poor
Matching:
fair
(Perry etal., 2011) 33 individuals with schizo-  SZ: 43.7 SAPS ERQ Independent-samples t-tests revealed no Case defini-  Selection bias:
phrenia or schizoaffective (9.89) between-group differences in the use of  tion: fair low
disorder; 36 healthy controls HC: 40.8 suppression (t=0.83, p=.412, d=0.20) Appropriate  Confounding
(11.49) and reappraisal (t=0.78, p=.441, sample: good bias: low
d=0.19). For SZ, Pearson’s correlations  Selection of =~ Measurement
indicated, that a greater use of suppres- controls: bias: low
sion was associated with poorer social good
functioning (r=-.40, p=.022), greater Definition of
use of reappraisal was related to de- controls: fair
creased levels of depression (r=-.40, Matching:
p=.021) and lower negative symptoms  good
(r=-.48, p=.005).
(Pietrzak et al., 2- 121 individuals with schizo- SZ: 40.4 DSM-IV MSCEIT A group comparison indicated a differ-  Case defini-  Selection bias:
009) phrenia or (11.1) PANSS ence in MSCEIT performance scores in tion: good low
Schizoaffective disorder; HC: 39.2 BPRS favor of HC (M=96.2, SD=9.5) com- Appropriate  Confounding
120 healthy controls (11.0) pared to SZ (M=87.9, SD=13.1, sample: good bias: low
p < .001) with a moderate effect size Selection of =~ Measurement
(d=-0.73). controls: bias: low
good
Definition of
controls:
good
Matching:
good
(Ponizovsky et al., 70 individuals with schizo- ~ SZ: 38.6 ICD-10 CISS An independent-samples t-test indicated Case defini-  Selection bias:
2004) phrenia; 55 healthy controls (9.4) no significant difference in task-oriented tion: fair unclear
HC: 40.6 coping (t=0.006, p > .05). Appropriate  Confounding
(10.0) sample: fair  bias: low
Selection of ~ Measurement
controls: bias: low
good
Definition of
controls: fair
Matching:
good
(Ponizovsky, 201- 51 individuals with schizo-  SZ: 33.8 DSM-IV CISS Task-oriented coping scores were signif- Case defini-  Selection bias:
3) phrenia; 70 individuals with (10.5) (SCID) icantly lower in SZ compared to the tion: good unclear
depression; 61 healthy con- D: 37.4 PANSS depression group and HC (F=7.45, Appropriate  Confounding
trols (13.4) p=.001). sample: good bias: unclear
HC: 35.7 In a regression model (coping in SZ), Selection of ~ Measurement
(11.3) task- and emotion-oriented coping styles controls: fair bias: low

18

predicted PANSS general psycho-
pathology scores, accounting for 8.8%
and 7.2%, respectively, of the total var-
iance (R?=0.45; adjusted R?=0.34;
F=3.3, p <.001)

Definition of
controls: fair
Matching:
fair
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Author name Sample details Age M (SD)  Psychopath- ER measures Results Quality Risk of bias
ology mea-
sures
(Rajji et al., 2013) 59 individuals with schizo- ~ SZ: 63.5 DSM-IV MSCEIT Independent-samples t-tests revealed Case defini-  Selection bias:
phrenia or schizoaffective (6.8) (SCID) lower scores in managing emotions in SZ tion: good low
disorder; 33 healthy controls HC: 63.4 PANSS compared to HC (t=-4.61, df=90, Appropriate  Confounding
(7.7) p <.0001, d=1.0). sample: good bias: low
Selection of ~ Measurement
controls: bias: low
good
Definition of
controls:
good
Matching:
fair
(Ritsner et al., 20- 237 individuals with schizo- SZ: 37.9 PANSS CISS A two-way ANCOVA revealed a signifi-  Case defini-  Selection bias:
06) phrenia; 175 healthy con- (9.9) cantly lower use of task-oriented coping tion: fair unclear
trols HC: 38.4 in SZ compared to HC (F=39.6, Appropriate  Confounding
(10.0) p=.001). Task-oriented coping style sample: good bias: low
scores were independent from covariates Selection of =~ Measurement
tested. controls: fair  bias: low
Definition of
controls:
good
Matching:
poor
(Rowland, Hamilt- 126 individuals with schizo- SZ: 45.46 DIP CERQ ANCOVAs, controlling for age and Case defini-  Selection bias:
on, Vella, et a- phrenia; 97 individuals with (10.96) BD: gender, revealed a significantly more tion: good unclear
1., 2013) bipolar disorder; 81 healthy 51.26 frequent use of rumination (SZ: F=8.05, Appropriate  Confounding
controls (12.10) p < .0005, r|§=.106) and self-blame (SZ: sample: good bias: low
HC: 44.65 F=5.12, p=.002, 1112,:.070) in SZ and Selection of ~ Measurement
(12.86) bipolar patients compared to HC. They  controls: bias: unclear
showed less putting into perspective (SZ: good
F=4.65, p=.004, 13=.064). No differ-  Definition of
ences in positive reappraisal and accep- controls:
tance. poor
There were no significant associations Matching:
between levels of positive or negative poor
symptomatology and frequency of use of
CERQ strategies in SZ
(Rowland, Hamilt- 32 individuals with schizo-  SZ: 44.57 PANSS CERQ A MANOVA revealed a significantly more Case defini-  Selection bias:
on, Vella, et a- phrenia; 24 individuals with (10.37) BD: frequent use of rumination in SZ com- tion: fair unclear
1., 2013) bipolar I disorder; 36 40.67 pared to HC (F=3.53, p=.034, Appropriate  Confounding
healthy controls (11.27) n?=.073). SZ scored higher in the use of sample: good bias: unclear
HC: 33.91 self-blaming than HC (F=3.19, p=.046, Selection of = Measurement
(12.24) n? =.067), patients with bipolar scored  controls: bias: unclear
higher than SZ. No differences were good
found regarding positive reappraisal and Definition of
acceptance between SZ and HC. controls:
poor
Matching:
poor
(Siegle et al., 201- 15 individuals with schizo-  SZ: 41.5 SCID RSQ Higher scores of rumination on RRS scale Case defini- Selection bias:
0) phrenia; (5.6) in SZ compared to HC.¢ tion: good unclear
14 with major depression; D: 43.1 Appropriate  Confounding
24 healthy controls (14.2) sample: good bias: unclear
HC: 30.2 Selection of ~ Measurement
(11.4) controls: fair  bias: low
Definition of
controls: fair
Matching:
poor
(Suslow et al., 20- 28 individuals with schizo-  SZ: 35.7 SAPS ECQ No significant difference was found re- Case defini- Selection bias:
03) phrenia; 30 healthy controls (9.4) garding suppression and rumination be- tion: good unclear
HC: 35.5 tween SZ and HC. Appropriate  Confounding
(8.6) sample: fair  bias: unclear
Selection of ~ Measurement

19

controls: fair
Definition of
controls: fair
Matching:
fair
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Author name Sample details Age M (SD)  Psychopath- ER measures Results Quality Risk of bias
ology mea-
sures
(Tabak, Horan, & 35 individuals with schizo-  SZ: 47.06 DSM-1V TMMS Post-hoc analysis revealed that the use of Case defini- Selection bias:
Green, 2015)  phrenia (outpatients); 38 in- (9.79) (SCID) cognitive reappraisal was significantly tion: good low
dividuals with bipolar dis- BP: 43.47 BPRS higher in SZ than in HC (t=4.38, Appropriate  Confounding
order (outpatients); 35 (11.38) p < .01, d=1.05). There was no differ- sample: fair ~ bias: low
healthy controls HC: 47.17 ence between SZ and patients with bi- Selection of ~ Measurement
(6.53) polar disorder. Correlation analysis controls: bias: low
showed no significant correlation be- good
tween cognitive reappraisal and BPRS Definition of
positive scores (r=.31, p > .05). controls:
good
Matching:
good
(Tso et al., 2010) 33 individuals with schizo-  SZ: 38.5 DSM-IV MSCEIT Independent-samples t-test revealed sig- Case defini-  Selection bias:
phrenia or schizoaffective (11.3) (SCID) nificantly lower managing emotion tion: good low
disorder; 33 healthy controls HC: 38.2 BPRS scores in SZ compared to HC (t=-5.27,  Appropriate  Confounding
(9.6) p < .005). sample: good bias: low
Selection of =~ Measurement
controls: bias: low
good
Definition of
controls:
good
Matching:
good
(Van der Meer, & 31 individuals with schizo-  SZ: 32.2 DSM-IV ERQ Two separate ANOVAs revealed a signif- Case defini-  Selection bias:
Aleman, 200-  phrenia; 44 healthy controls (8.0) (CASH) icant effect for group for suppression tion: good low
9) HC: 29.2 PANSS (F=4.638, p=.035) and no significant ~ Appropriate ~ Confounding
(8.6) effect for group for reappraisal sample: fair  bias: low
(F=3.490, p=.066). Selection of Measurement
controls: bias: low
good
Definition of
controls:
good
Matching:
good
(Ventura et al., 2- 29 individuals with schizo-  SZ: 25.8 DSM-IV CRI Independent-samples t-test indicated no  Case defini-  Selection bias:
004) phrenia (outpatients); 24 (6.3) (SCID) significant difference between SZ and tion: good low
healthy controls HC: 26.9 BPRS controls regarding cognitive reappraisal ~Appropriate  Confounding
(5.9) (t=1.32, p < .20) sample: good bias: low
Selection of ~ Measurement
controls: bias: low
good
Definition of
controls:
good
Matching:
good
(Vorontsova et al., 30 individuals with schizo-  SZ: 40.1 SCAN v2.1 RRS A group comparison revealed a higher Case defini-  Selection bias:
2013) phrenia (10.7) PSYRATS usage of rumination in SZ compared to  tion: good low
30 individuals with depres- D: 42.5 HC (t=3.286, p=.0017, d=-0.899) Appropriate  Confounding
sion (13.1) sample: fair bias: unclear
30 healthy controls HC: 40.4 Selection of ~ Measurement
(13.1) controls: bias: low
good
Definition of
controls: fair
Matching:
fair
(Xu et al., 2013) 133 individuals with schizo- SZ: 34.6 PANSS CSQ Independent-samples t-test revealed that Case defini-  Selection bias:
phrenia; 50 healthy controls (11.4) self-blaming (t=3.3, p=.001) and tion: fair low
HC: 31.8 avoidance (t=7.1, p < .001) were used Appropriate  Confounding
(11.9) significantly more frequently in SZ sample: fair  bias: low
Selection of ~ Measurement

20

controls:
good
Definition of
controls:
good
Matching:
fair
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Author name Sample details Age M (SD)  Psychopath- ER measures Results Quality Risk of bias
ology mea-
sures
(Zou, Y. min, Ni, 146 individuals with schizo- SZ: 36,3 PANSS ERQ Independent-samples t-test indicated that Case defini- Selection bias:
K., Yang, Z. y- phrenia (10.3) HC used significantly more often reap-  tion: fair low
a, Li, Y., Cai, 73 healthy controls HC: 35.95 praisal strategies (t=3.248, p < .001, Appropriate  Confounding
X. lu, Xie, D. (10.6) d=-0.5). No significant difference in the sample: fair ~ bias: low
jie, ... Chan, use of suppression strategies (d=0.025). Selection of = Measurement
R.C. K, 2017) controls: bias: low
good

Definition of
controls: fair
Matching:
good

AD: Anixiety Disorder; BD: Bipolar Disorder; BPRS: Brief Psychiatric Rating Scale; CAPE: Community Assessment of Psychic Experiences; CASH: Comprehensive
Assessment of Symptoms and History; CERQ: Cognitive Emotion Regulation Questionnaire; CHR: Clinical High Risk; CISS: Coping Inventory for Stressful Situations;
CRI: Coping Response Inventory; CSI: Coping Strategies Inventory; CSQ: Coping Style Questionnaire; D: Depression; DIP: The Diagnostic Interview for Psychosis; DSM
IV: Diagnostic and Statistical Manual of Mental Disorders 4" edition; ECQ: Emotional Control Questionnaire; ERP: Event Related Potential; ERQ: Emotion Regulation
Questionnaire; ERSQ-ES: emotion specific Emotion Regulation Skill Questionnaire; FEP: First Episode Psychosis; HC: Healthy Controls; ICD- 10: International
Statistical Classification of Diseases and Related Health Problems 10™ edition; MAX: Maladaptive and Adaptive Coping Styles questionnaire; M.LN.L: Mini Mental
Neuropsychiatric Interview; MSCEIT: Mayer-Salovey-Caruso Emotion Intelligence Test; PANSS: Positive and Negative Symptom Scale; PCL: Paranoia Checklist; RRS:
Ruminative Response Scale; RSQ: Response Style Questionnaire; SANS: Scale for the Assessment of Negative Symptoms; SAPS: Scale for the Assessment of Positive
Symptoms; SCAN v2.1: Schedules for Clinical Assessment in Neuropsychiatry version 2.1; SCID: Structured Clinical Interview for DMS Disorders; STAXI: State-Trait-
Anger Expression Inventory; SZ: Schizophrenia Patients; TCQ: Thought Control Questionnaire; TMMS: Trait Meta Mood Scale.

& PSYRATS Ite

m.

> Data from first episode participants were included in the meta-analysis.

c

Authors were contacted in order to receive means and SDs for the suppression subscale.

4 Authors were contacted in order to receive means and SDs on RRS scale for the meta-analysis.
Table 2
Experimental studies on emotion regulation
Author name  Sample details ~Age M  Psychopathology  Induced Emotion regu- Experimental design/ Results Quality Risk of bias
(SD) measures Emotions lation strate- manipulation
gies tested
(Grezellschak 17 individuals ~ SZ: CAPE Negative  Reappraisal, = Induction of anxiety A repeated measure Case defini-  Selection bias:
et al., 201- with schizo- 40.41 affect (an- distraction through IAPS pictures ~ ANOVA revealed a sig- tion: good low
5) phrenia; 27 (11.52) xiety) and IADS-2 sounds; all  nificant main effect for ~Appropriate ~ Confounding
healthy controls HC: participants were in- emotion regulation sample: good bias: low
37.89 structed to down-regu- (F=12.27, p < .001, Selection of ~ Measurement
(10.93) late their feelings n§= .23), with simple controls: bias: low
through either reap- contrasts showing a good
praisal or distraction. significant difference Definition of
Control condition = between control condi- controls:
watching the pictures tion and reappraisal good
without deploying a (p=.001) and between Matching:
strategy. State anxiety  control condition and  good
rated on visual ana- distraction (p < .001).
logue scale No significant main ef-
fect for group (F=2.51,
p=.12) and no signifi-
cant interaction be-
tween group and
strategy (F=0.20,
p=.82) were found.
Habitual questionnaire-
based data (ERQ):
No significant group
difference was found
regarding the use of
both reappraisal and
suppression.
(Perry et al., 25 individuals SZ: 42.2 SAPS Negative  Suppression, = Watching a film scene, Repeated measures Case defini-  Selection bias:
2012) with schizo- (9.53) affect reappraisal, inducing negative af- ANOVAs revealed no tion: good low
phrenia (16) or HC: (sadness)  acceptance fect. Participants are group differences in re- Appropriate  Confounding
schizoaffective  42.8 asked to use emotion ported levels of nega- sample: good bias: low
disorder (9); 24 (12.54) regulation strategies; tive affect Selection of ~ Measurement
healthy controls rating of ability to im-  Increased ability to de-  controls: bias: low
plement strategies and  ploy acceptance, rela-  good

21

willingness to watch

tive to suppression

Definition of
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Clinical Psychology Review 72 (2019) 101746

Author name

Sample details

Induced
Emotions

Age M
(SD)

Psychopathology
measures

Emotion regu-

lation strate-
gies tested

Experimental design/
manipulation

Results

Quality

Risk of bias

(Van der Meer
et al., 201-
4)

20 individuals
with schizo-
phrenia; 20 non-
psychotic sib-
lings; 20 healthy
controls

SZ: 35.2 PANSS
(10.8)

HC:

35.5

(11.7)

Negative
affect

Suppression,
reappraisal

another similar film
clip; measurement of
behavioral expression
(surface electromyo-
graphy) and subjective
experience of emotion

fMRI scan; viewing
IAPS pictures, inducing
negative affect, four
conditions (attend neu-
tral, attend negative,
reappraisal, suppres-
sion), rating of negative
emotions

(p=.17), independent
of group. No group or
interaction effects of
implementation of
emotion regulation in-
structions

SZ were less willing
than HC to experience
sadness again, regard-
less of the regulatory
strategy that was im-
plemented, (F=6.04,
p=.018, n5=.12)

A mixed model ANOVA
revealed lower levels of
self-reported sadness
for the implementation
of reappraisal compared
to expression (p=.042)
or acceptance (p=.032)
in both groups. No sig-
nificant comparisons
were obtained for sup-
pression and any of the
other conditions (all

ps > .05)"

An ANOVA indicated no
group difference for
regulating negative af-
fect with both reap-
praisal and the sup-
pression strategy.
Reappraising negative
stimuli activated pre-
viously reported brain
areas in all groups. SZ
and siblings showed
decreased activation of
the left VLPFC com-
pared to HC during re-
appraisal.

Habitual questionnaire-
based data (ERQ):

An ANOVA indicated no
group difference re-
garding the use of both
reappraisal and sup-
pression.

controls:
good
Matching:
good

Case defini-
tion: good
Appropriate
sample: fair
Selection of
controls:
good
Definition of
controls:
good
Matching:
good

Selection bias:
low
Confounding
bias: low
Measurement
bias: low

CAPE: Community Assessment of Psychic Experiences; ERQ: Emotion Regulation Questionnaire; fMRI: functional Magnetic Resonance Imaging; HC: Healthy
Controls; IADS-2: International Affective Digitized Sounds System; IAPS: International Affective Pictures System; PANSS: Positive and Negative Symptom Scale; SZ:
Schizophrenia Patients; SAPS: Scale for the Assessment of Positive Symptoms; VLPFC: Ventrolateral Prefrontal Cortex.

2 Authors were contacted in order to receive data for means and SDs.
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Supplementary data to this article can be found online at https://doi.org/10.1016/j.cpr.2019.101746.
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Appendix A. Search terms, adapted from O’Driscoll, Laing, & Mason (2014)

Concept 1: (psychosis[Title] OR delusion[Title] OR schizophrenia[Title])
Concept 2: “emotion regulation” and related terms

Concept 3: scales

Concept1+2

OVID (PsychINFO, MEDLINE)

((emotion regulation.ti) or (alexithymia.ti) or (affect.ti) or (dissociation.ti) or (affect* blunt*.ti) or
(emotion* blunt*.ti) or (emotion* process*.ti) or (emotion* regulation.ti) or (emotion?regulation.ti) or
(affect regulation.ti) or (mood regulation.ti) or (self regulation.ti) or (emotion expression.ti) or (emotion
experience.ti) or (experience sampling method.ti) or (experiential avoidance.ti) or (distract*.ti) or
(concentration.ti) or (attentional deployment.ti) or (attention control.ti) or (hyper vigilance.ti) or
(hypervigilance.ti) or (vigilance.ti) or (hyper arousal.ti) or (hyperarousal.ti) or (hypoarousal.ti) or
(ruminat.ti) or (worry.ti) or (problem solv*).ti or (suppression.ti) or (reappraisal.ti) or (cognitive change.ti)
or (cognitive appraisal.ti) or (acceptance.ti) or (resignation.ti) or (coping style?.ti) or (coping

mechanism?.ti) or (coping strateg®.ti)) and (psychosis or delusion or schizophrenia).ti

Concept1+3

OVID (PsychINFO, MEDLINE)

(psychosis or delusion or schizophrenia).ti. and ((acceptance action questionnaire.af.) or (affective

autonomic response discrepancy.af.) or (anger expression inventory.af) or (Anger Expression Scale.af) or

(anxious thoughts inventory.af) or (Behavioral Anger Response Questionnaire.af) or (Behavioural Anger
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Response Questionnaire.af) or (Body Sensation Questionnaire.af) or (Bermond Vorst Alexithymia
Questionnaire.af) or (Body vigilance scale.af) or (Cognitive Behavioral Avoidance Scale.af) or (Cognitive
Behavioural Avoidance Scale.af) or (Cognit* Checklist.af) or (Checklist Emotion Avoidance Strategy
Engagement.af) or (Cognitive Emotion Regulation Questionnaire.af) or (Coping Health Injuries
Problems.af) or (Coping Index.af) or (Coping Inventory Stressful Situations.af) or (COPE Inventory.af) or
(Cognitive Responses Inventory.af) or (Coping Strategy Inventory.af) or (Coping Styles Questionnaire.af) or
(Difficulties Emotion Regulation Questionnaire.af) or (Dissociative Experience Questionnaire.af) or
(Dissociative Experiences Scale.af) or (Dissociative Processes Scale.af) or (Emotion Avoidance Strategy
Inventory.af) or (Emotion Approach Coping Questionnaire.af) or (Experiential Avoidance Scale.af) or
(Emotion Avoidance Hierarchy.af) or (Emotion Control Questionnaire.af) or (Endler Multidimensional
Anxiety Scales.af) or (Emotion Regulation Questionnaire.af) or (Global Rumination Scale.af) or
(Interpersonal Problem Solving Questionnaire.af) or (Mayer Salovey Caruso Emotion Intelligence Test.af)
or (Metacognition* Questionnaire.af) or (Online Alexithymia Questionnaire.af) or (Observer Alexithymia
Scale.af) or (Perceptual Alteration Scale.af) or (Penn State Worry Questionnaire.af) or (Problem-Solving
Inventory.af) or (Questionnaire experiences dissociation.af) or (Responses Depression Scale.af) or
(Rumination Inventory.af) or (Rumination Sadness.af) or (Rumination Reflection Questionnaire.af) or
(Ruminative Response Scale.af) or (Ruminative Style Questionnaire.af) or (Rumination Scale.af) or
(Response Style Questionnaire.af) or (Revised Ways Coping Checklist.af) or (Survey Coping Profile
Endorsement.af) or (Scott McIntosh Rumination Index.af) or (Social Problem Solving Inventory.af) or
(State Trait Anger Expression Inventory.af) or (Silencing Self Scale.af) or (Toronto Alexithymia Scale.af) or
(Temperament Character Inventory.af) or (Thought Control Questionnaire.af) or (Trait Meta Mood
Scale.af) or (White Bear Suppression Inventory.af) or (Ways Coping Questionnaire.af) or (Young Rygh
Avoidance Inventory.af) or (Stress Process Questionnaire.af) or (Need for closure Scale.af) or (intolerance
uncertainty scale.af) or (Worry Domains Questionnaire.af) or (Cognitive Avoidance Questionnaire.af) or
(why worry.af) or (multidimensional anger inventory.af) or (emotion regulation skill questionnaire.af) or

(Emotion regulation Skills Questionnaire.af))
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Appendix B. Quality Items and Risk of Bias Items, adapted from O’Driscoll, Laing, & Mason (2014)

(1) Quality Appraisal

Case definition
DSM/ICD clinical interview - good
From records only or met DSM criteria but no evidence of assessment - fair

No description - poor

Appropriate sample
Schizophrenia spectrum — full description - good
Schizophrenia spectrum — no evidence of mixing - fair

Mixed with personality disorder and/or bipolar or no full description - poor

Selection of controls
Community controls or evidence of good matching - good
Hospital staff/students (opportunity sample) - fair

Clinical sample - poor

Definition of controls
No current diagnosis of Axis 1or Axis 2 disorder as formally assessed - good
No history reported but not formally assessed (both Axis 1and 2) - fair

No description - poor

Matching

Study matching individual cases and controls for age, gender, and education/IQ, or parental
education/socioeconomic status - good

Study matched for age and one other - fair

not described, or age only - poor
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(2) Classification scheme for bias

Type of bias

Description

Domains

Selection bias

Systematic differences between -
baseline characteristics of the -
groups that are compared

Study population definition
Controls represent the

population from which the cases

arose

Confounders

Estimate of the association
between an exposure and an

outcome is mixed up with the real
effect of another exposure on the
same outcome

- Matching

- Have they adjusted or controlled

for the effects of the confounder?

Measurement bias

Where self-report measure is
poorly measuring the outcome

- Poor measure, subscale use not

validated for construct

Risk of bias Interpretation Within a study Across studies

Low risk Plausible bias, unlikely  Low risk of bias for all Most information is
to seriously alter the domains from studies at low risk
results of bias

Unclear Plausible bias that Unclear risk of bias for ~ Most information is
raises some doubt one or more key from studies at low or
about the results domains. unclear risk of bias

High risk Plausible bias that High risk of bias forone  The proportion of

serious weakens
confidence in results

or more key domains

information from
studies at high risk of
bias is sufficient to
affect the
interpretation of
results
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Appendix C. Funnel plots
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Abstract

Individuals with psychosis report employing more maladaptive and less adaptive
emotion regulation (ER) strategies compared to non-clinical controls (NC). However, it is
unknown whether this is predictive of affect experienced in daily life and whether ER-strategies
are used less frequently and effectively by individuals with psychosis in daily life. Individuals with
psychosis and current delusions (PD, n=71) and NC (n=42) completed questionnaires of habitual
ER and experience sampling over six consecutive days, in which they reported ten times a day on
the presence of negative and positive affect and deployment of ER-strategies (reappraisal,
acceptance, awareness, suppression, rumination, distraction and social sharing). Effectiveness
of strategy use was operationalised by examining successive differences in positive and negative
affect. Multilevel regression analyses were conducted. Questionnaires of habitual ER were
largely predictive of affect in daily life. There was indication of a more frequent use of putatively
maladaptive strategies, but either no differences in individual adaptive strategies or even a more
frequent use (reappraisal) in PD compared to NC. Several ER-strategies (e.g. reappraisal,
rumination) proved effective in reducing negative affect by the next prompt, independent of
group, but suppression was only effective in PD and acceptance had unfavourable effects in both
groups. Thus, PD demonstrated an increased use of ER-strategies in daily life, of which the
majority helped them to reduce negative affect. This indicates that their increased levels of

negative affect are not explicable by difficulties in deploying explicit ER-strategies.

Keywords: psychosis, schizophrenia, emotion regulation, reappraisal, suppression
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Introduction

Numerous studies have corroborated the notion that negative affect constitutes a key
factor in the formation, maintenance and exacerbation of delusions. In light of the often
considerable amount of distress accompanying psychotic symptoms, it does not come as a
surprise that individuals with psychosis consistently report higher negative affect in trait self-
report questionnaires compared to non-clinical controls (NC) (Cohen, Callaway, Najolia, Larsen,
& Strauss, 2012; Strauss et al., 2013). A recent meta-analysis of studies applying the experience
sampling method (ESM), which enables assessment of phenomena in everyday life, supports
these results by showing that individuals with psychosis experience higher levels of negative
affect as well as lower levels of positive affect compared to NCin their daily lives (Cho et al., 2017).
Moreover, longitudinal studies (Fowler et al, 2012) and ESM studies (Ben-Zeev, Ellington,
Swendsen, & Granholm, 2011; Hartley, Haddock, Sa, Emsley, & Barrowclough, 2014) found
negative affect to be a reliable predictor of subsequent psychotic symptoms. This indicates that
negative affect is directly linked to the emergence of psychotic symptoms. How effectively
individuals with psychosis regulate their high levels of negative affect has therefore become a
topic of increased interest.

Emotion regulation (ER) is commonly defined as a process by which people seek toimpact
on the valence, intensity and temporal features of their emotional reactions (Thompson, 1994).
Research in this field has focused on the array of strategies that are consciously employed to
either down- or up-regulate emotions (Koole, 2009). Frequently studied strategies encompass
cognitive reappraisal, suppression, distraction (Webb, Miles, & Sheeran, 2012) and rumination
(Zawadzki, 2015). Since most of the strategies require being aware of one’s own emotions,
emotion awareness has been discussed as a key component of the ER process (Berking et al.,
2008; Van Rijn et al., 2011). Most researchers have used questionnaires to assess the customary
use of these ER strategies at a trait-level, often referred to as habitual ER (Gyurak et al., 2011).
Whilst some of these strategies have been classified as adaptive, such as cognitive reappraisal
(John & Gross, 2004) and acceptance (Hayes et al,, 1999), others have been argued to be
maladaptive, particularly suppression (Campbell-Sills, Barlow, Brown, & Hofmann, 2006) and
rumination (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). Although this distinction has been
made on the basis of associated health outcomes, the suggested dichotomy has been challenged
by several authors, who argue that the context can qualify the same strategy as adaptive or

maladaptive (for an overview: Aldao & Nolen-Hoeksema, 2012).
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Impaired habitual ER in psychosis has been demonstrated by a constantly growing body
of research. In a recently conducted meta-analysis of questionnaire-based and experimental
studies (Ludwig, Werner, & Lincoln, 2019), we found that — compared to NC — individuals with
psychosis reported engaging habitually in more putatively maladaptive strategies (rumination,
self-blaming and suppression) and in less cognitive reappraisal. Furthermore, the self-reported
habitual use of putatively maladaptive strategies was positively correlated with the extent of
positive symptoms (Ludwig et al., 2019). In comparison, the experimental studies, in which
participants were instructed to use either suppression or cognitive reappraisal to down-regulate
negative affect, did not yield unequivocal differences between these two groups (Grezellschak
etal,, 2015; Van der Meer et al., 2014, Perry et al., 2012). However, both of the existing approaches
(i.e. questionnaire studies assessing habitual ER and experimental studies assessing the
application of ER) have relevant limitations: Self-report questionnaires that ask individuals to
report the ER strategies they use habitually or the ones they have used over the course of the
previous week bear the risk of recall biases. Furthermore, the questionnaires have different foci,
which further complicates their interpretation: some questionnaires assess the frequency of use
(e.g., Emotion-Regulation Skills Questionnaire, Berking & Znoj, 2008) whereas others measure
the thoughts that individuals have following emotionally arousing information (e.g. Cognitive
Emotion Regulation Questionnaire, Garnefski et al., 2001). In comparison to the questionnaire-
based studies, one of the major advantages of experimental ER designs is that they enable the
direct measurement of the success of deployed ER strategies (e.g., reduction of negative affect).
Their disadvantage is, however, that they are restricted to the artificial setting of the laboratory
and therefore lack ecological validity. This seems particularly important in the realm of ER
research, given the variation in emotional experiences within the complexity of daily life (Brans,
Koval, Verduyn, Lim, & Kuppens, 2013). So far, thus, both methods are unsatisfactory.

A promising addition to these conventionally used designs was introduced in form of the
experience sampling method (ESM) (Mehl & Conner, 2012), which has been documented to be
feasible and valid for use in psychosis samples (Edwards, Cella, Tarrier, & Wykes, 2016; Myin-
Germeys et al., 2018). With its aptitude to display ER in the real-world context, ESM can overcome
some of the limitations depicted above. So far, only a few studies have used ESM in psychosis
samples to study ER. These have focused on different types of questions and also used different
approaches. Nittel et al. (2018) used time-lagged analyses to investigate the interplay of ER
strategies and symptoms within daily life. They found that momentary use of suppression, but

not rumination, predicted subsequent state paranoia. Using a similar design, however, Hartley
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et al. (2014) found rumination to be predictive of pronounced levels of paranoia at the next
timepoint. Visser et al. (2018) reported on differences in the frequency of strategy use between
individuals with psychosis and NC. Contrary to what one would expect from the findings
stemming from questionnaires of habitual ER, individuals with psychosis employed a
comparable or even higher number of ER strategies than the controls within a daily life context.
In an additional post-hoc analysis, the authors analysed the effectiveness of ER by calculating a
correlation between the difference in negative affect between one timepoint (t-1) to the next (t)
and a composite score of mean frequency of strategy use at t-1 (averaged across all strategies).
The results of this analysis (i.e. a lower correlation in the psychosis group than in the controls)
were interpreted by the authors as indication that the clinical sample used ER strategies less
effectively than NC. Although, the approach taken is an interesting first step towards
understanding whether individuals with psychosis use ER strategies effectively in daily life, the
composite score of ER may have obscured relevant differences and similarities between the
psychosis group and NC in the use of specific strategies. Moreover, Visser et al. (2018) did not
take the hierarchical structure of the ESM data into account (e.g. Zyzanski et al., 2004).
Furthermore, a separate investigation of the success of the various kinds of ER strategies may be
more informative as several findings have suggested an independent relation of different ER
strategies to psychopathology (Lincoln, Sundag, Schlier, & Karow, 2017; Zawadzki, 2015). Finally,
Moran et al. (2018) investigated whether habitual ER assessed with questionnaires at baseline
predicts affect in the daily life of individuals with psychosis. They found habitual suppression to
be associated with greater negative and less positive affect in daily life, whereas cognitive
reappraisal was only predictive of greater positive affect. These few studies tentatively confirm
the maladaptive role of suppression in predicting increased negative affect and the adaptive role
of reappraisal in predicting increased positive affect, which we consider to be worth pursuing
further. Interestingly, the studies also indicate that the habitual ER assessed in questionnaires
may not be reliably predictive of the mere frequency of strategy use in daily life, although the
preliminary analysis by Visser et al. (2018) suggests that the strategies are being used less
effectively.

Existing research leaves open, however, to which extent questionnaires of habitual ER
predict the affect experienced in daily life and whether individuals with psychosis are less
effective than NC in down-regulating negative and up-regulating positive affect in daily life. Also,
research has largely focused on the broad category of psychosis without acknowledging the

heterogeneity of symptoms which may have led to inconsistent findings. Since the affective
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pathway to positive symptoms has been most reliably established for persecutory delusions (e.g.
Lincoln et al,, 2009, Thewissen et al., 2011), it seems promising to choose a single symptom
approach, concentrating on ER in a psychosis sample with current delusions.
Therefore, we investigated habitual ER as well as a broad range of ER strategies deployed in daily
life (cognitive reappraisal, acceptance, awareness, suppression, rumination and distraction),
adding an interpersonal strategy, based on the approach taken in previous research (social
sharing, e.g. Visser et al., 2018; McMahon & Naragon-Gainey, 2018) in a group of patients with
psychosis and current delusions (PD) and non-clinical controls (NC).

(1) In line with previous research, we predicted our questionnaire assessment of habitual
ER to indicate less frequent use of putatively adaptive strategies and more frequent use of
putatively maladaptive strategies (i.e. suppression) in PD compared to NC and analysed to which
extent these differences are also reflected in the strategy use within daily life.
(2) We hypothesised that the habitual use of putatively adaptive strategies (as assessed in
questionnaires) would predict reduced negative and increased positive affect in daily life (ESM).
For putatively maladaptive strategies we predicted the opposite pattern in both groups.
(3) Finally, we predicted the use of putatively adaptive strategies in daily life (ESM) to be effective
in down-regulating negative and up-regulating positive affect (i.e. with strategy use predicting
the respective changes in subsequent affect) and putatively maladaptive strategies to be non-
effective (i.e. by predicting the opposite pattern) in both groups. However, we also hypothesised
that the psychosis group would be less effective at down-regulating negative and up-regulating

positive affect via the use of strategies than the controls (moderation effect).

Method

1. Participants

Data were consecutively collected as part of a large multi-center randomised controlled
treatment trial of an emotion-focused version of cognitive behavioural therapy (CBTd-E). This
study is based on the data collected at baseline using ESM. Ethics approval for the therapy trial
(clinicaltrials.gov, NCT02787135) including a baseline comparison of PD and NC was obtained
from the Ethical Committee of the German Psychological Society (DGPs).
Clinical sample. PD either directly contacted the outpatient department or were recruited via
referrals from local psychiatrists, general practitioners and by community mental health units.
They were seen at the outpatient departments of the faculties of psychology in Hamburg and in

Marburg (Germany) between May 2016 and July 2018 for an unbinding first session in which
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information about the therapy was provided. Interested patients were subsequently invited for
a screening session in which clinical interviews took place. Inclusion criteria were: (1) age
between 16 and 70 years, (2) a diagnosis of a psychotic disorder (schizophrenia, schizoaffective
disorder or delusional disorder), (3) acute and persistent delusions over three months of at least
mild degree (> 2) in at least three of the six Psychotic Symptoms Rating Scale delusions subscale
items (PSYRATS; Haddock, McCarron, Tarrier, & Faragher, 1999), given the range from 0-4, this
inclusion criteria reflects an at least moderate degree of delusions, (4) an estimated general
intelligence score of at least 85 in the German Mehrfachwahlwortschatztest (WWT-B; Lehrl,
2005), (5) either no medication or a stable medication dosage for at least the past month. In case
of recent drug changes, the inclusion into the study was postponed until a stable medication of
one month was ensured. Diagnoses were obtained or verified with the Structured Clinical
Interview for Mental Disorders (SCID; German version: Wittchen, Wunderlich, Gruschwitz, &
Zaudig, 1997) by a clinical psychologist adhering to the Diagnostic and Statistical Manual of
Mental Disorders—5th edition (DSM-5: Falkai & Wittchen, 2018). Exclusion criteria were (1)
present suicidal ideation, (2) a comorbid diagnosis of a borderline personality disorder (3), an
acute substance use disorder which was present in the last three months, (4) use of
benzodiazepines during the last four weeks and (5) a current engagement in individual
psychological therapy.

Non-clinical controls. The study was advertised on a local website and by leaflets.
Additionally, participants from previous studies who had consented to be informed about future
projects were contacted via phone. Potential participants were invited for a screening interview
and were paid 10€ for their attendance. Inclusion criteria were (1) age between 16 and 70 years,
(2) no current or lifetime diagnosis of any Axis-I disorder verified with the SCID (conducted by
trained student assistants) and (3) an estimated general intelligence score of at least 85 in the
German Mehrfachwahlwortschatztest (MWT-B; Lehrl, 2005). Exclusion criteria were (1) current
use of psychoactive substances and (2) first-degree relatives with a diagnosis of a psychotic
disorder.

The psychosis group and NC were matched with regard to their age, gender and education level.

All participants provided written informed consent.
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2. Procedures

Participants underwent three stages of assessment.

a. Baseline assessment

After inclusion in the study, participants were invited for a 2.5-hr assessment where
experiments as part of the larger study took place (for further information please see
clinicaltrials.gov, NCT02787135). Participants were then trained by a research assistant following
a standardised protocol which consisted of two parts. In the first part, participants were trained
to use the electronic mobile assessment device (Android smartphones), which only allowed
access to the movisensXS ESM application (Movisens GmbH). They were then introduced to a
test version of the ESM programming. In the second part, ESM items were explained by the
research assistant, exemplifying the meaning of the ESM items according to the protocol. Any
subsequent questions were answered in a non-standardised way. Additionally, a take-home
manual was provided which consisted of (1) technical information and (2) an example of each ER
strategy (adapted from Nittel et al., 2018), intended as an additional source of reassurance. Self-
report questionnaires, as described below, were distributed to be completed at home on day 1.
Participants agreed to be contacted on the third day of assessment by the research assistant via
phone in order to ascertain the proper functioning of the assessment. They were also able to

contact the research team via phone in case of technical problems.

b. ESM Assessment

The 6-day ESM assessment began on the next day after participants had left the
laboratory. Upon awakening, participants initiated each assessment day by filling out a survey
of subjective sleep quality (not analysed here). After that, between 10 am and 10 pm,
smartphones beeped at 10 random times a day in approximately 70-min-intervals, with a gap of
at least 30 minutes in between prompts. At any given timepoint (t), participants answered

questions concerning negative and positive affect as well as the ER strategies used at t.

C Return of the smartphones and clinical interviews
After the completion of the momentary assessment, participants returned the

smartphones and received a compensation of 40€ for their participation in the experiments and
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the experience sampling study. An extra bonus of 5€ was paid to participants who had
responded to more than 70% of the prompts.
3. Measures

Symptoms. In PD we measured frequency, distress and conviction of delusions and
hallucinations with the PSYRATS (Haddock et al, 1999). We assessed positive, negative,
desorganised symptoms of psychosis and general psychopathology with the Positive and
Negative Syndrome Scale (PANSS; Kay et al., 1987). Depression was assessed with the Calgary
Rating Scale for depression in schizophrenia (CDSS; German version: Miiller et al.,, 1999). Global
and social functioning was measured with the Role Functioning Scale (RFS; German version as
used in Lincoln et al., 2012). Finally, both PD and NC self-rated delusion preoccupation, conviction
and distress with the Peters Delusions Inventory (PDI; German version: Lincoln et al., 2009).
Self-reported habitual emotion regulation. The Emotion Regulation Questionnaire (ERQ;
German version: Abler & Kessler, 2009) is a 10-item self-report instrument. The scale
encompasses the subscales expressive suppression (e.g. ”I control my emotions by not
expressing them.”) and reappraisal (e.g. "I control my emotions by changing the way I think
about the situation I’'m in.”) that are rated on a 7-point Likert scale (strongly disagree to strongly
agree). The scale has displayed good psychometric properties (Gross & John, 2003). To assess a
broad range of adaptive strategies based on the model by Berking and Whitley (2014), we
additionally used the Emotion-Regulation Skills Questionnaire (ERSQ-27; German version:
Berking & Znoj, 2008), which assesses the use of nine adaptive ER strategies (acceptance,
awareness, clarity, sensations, understanding, tolerance, self-support, confronting,
modification), within the past week on a 5-point Likert scale (1 = not at all to 5 = very much).
Previous studies have demonstrated adequate-to-good psychometric properties (Berking et al.,
2008; Berking & Znoj, 2008). Example items can be found in the Appendix A.

Emotions in daily life. Within the ESM, state negative affect (NA) was operationalised as
the mean score of seven items (sad, anxious, guilty, irritable, lonely, insecure, nervous), which
were rated on a 7-point Likert scale (1 = not at all and 7 = very much), indicating the extent to
which the respective emotion was experienced at the moment before the prompt. The internal
consistency was acceptable with a Cronbach’s a=0.75 for the within-subject-level and excellent
with a Cronbach’s a=0.91 for the between-subject-level. State positive affect (PA) was
operationalised as the mean score of four items (satisfied, happy, relaxed, proud). The internal

consistency was acceptable with a Cronbach’s a=0.73 for the within-subject-level and good with
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a Cronbach’s a=0.87 for the between-subject-level. Both scales were adapted from Drees et al.,
(2008).

Emotion regulation in daily life. Seven state ER strategies were measured (acceptance,
awareness, cognitive reappraisal, distraction, rumination, social sharing, suppression), each
assessed with a single item. Six of these seven items were used in the ESM study by Nittel et al.
(2018). The item to measure the ability to be aware of emotions (awareness) was adapted from
the ERSQ-27 (Berking & Znoj, 2008)*. Participants rated to which extent they were using the ER
strategy at the moment prior to the prompt, on a 7-point Likert scale (1=not at all and 7 = very
much; e.g. cognitive reappraisal: "Just before the prompt, | tried to think differently about the
situation in order to feel better.”, see Appendix B).

A comprehensive description of additional items assessed within ESM but not analysed in this
study can be found in the Appendix C.
4. Analyses

Preliminary analyses. IBM SPSS Statistics software (version 23) and R were used to
conduct the analyses. First, we set a minimum threshold of 10% of responses to all administered
prompts per participant for inclusion in the data analysis. This threshold was chosen in order to
reduce the risk of losing representativeness of the sample (e.g. losing those with more problems
responding to all beeps as this sample may differ from the remaining sample in relevant regards,
such as negative symptoms). However, we were also cognisant of the potential risk of bias that
can be introduced by participants choosing when to respond. Thus, we conducted sensitivity
analyses and examined the robustness of the findings by applying a 0%, 30% and 50% threshold.
We also calculated the median and the interquartile range (IQR) of completed questionnaires
over the whole assessment period (10 prompts a 6 days). In order to control for between-person
differences in affect and ER, we person-mean centered repeated measures (Nezlek, 2012) and
grand-mean centered the habitual ER measures.

Data structure. In order to account for the hierarchical data structure of ESM data, we
applied a multilevel approach. Thereby, assessment points (level 1) were nested within days
(level 2), and days were nested within individuals (level 3). To enable the time-lagged analysis we
paired the assessment points (t) with previous assessment points (t-1) within each day. We did
not predefine a minimum number of days needed to be included in the model. However, we

reported the mean number of days included into our analyses.

* Although awareness is being considered as an integral part of the ER process rather than an ER strategy
as such (Van Rijn et al., 2011), we refer to it as ER strategy for reasons of simplicity.
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Test of hypotheses. (1) Group differences in habitual ER were tested using t-tests. In order
to explore group differences in the momentary use of ER, we took the hierarchical structure of
the ESM data into account and conducted multilevel linear mixed-effect models with group as a
predictor.

(2) To test whether baseline habitual ER predicts levels of NA and PA in daily life, we used PA and
NA reported in the ESM assessment for each participant as dependent variable. We conducted
linear mixed-effect models with the habitual ER strategies as predictors. We then entered group
(PD vs. NC) as potential moderators in the final model.

(3) To test the effectiveness of ER, we calculated successive differences in affect between any
two consecutive timepoints (t and t-1) as the dependent variable. Positive values reveal an
increase in NA/PA, whereas negative values indicate a decrease in NA/PA. We then tested
whether ER strategies deployed at t-1 predict successive differences in NA and PA respectively,
by calculating linear mixed-effect models with random intercept and fixed slope. A negative
unstandardised estimate indicates that a more intensive use of a strategy predicts a relative
decrease in NA or PA compared with a less intensive use of the strategy. Thus, the negative
unstandardised estimate indicates that NA/PA decreased more or increased less than would
have been the case if the strategy had not been employed. We then entered group (PD vs. NC) as
a potential moderator in the final model. We defined the use of a strategy as effective, when the
respective strategy was negatively associated with successive differences in NA or positively
associated with successive differences in PA.

For each hypothesis, all relevant variables (e.g. all ER strategies) were entered in one
single model. Following suggestions by Singer and Willett (2003) we calculated pseudo-R
statistic as an indicator of the effect size and classified these as small, medium or large (Cohen,
1992). We applied a Bonferroni adjustment to control for alpha inflation for all our analyses. Only
p-values with p<.017 for hypotheses including habitual measures (=a/3) and p<.007 for those of
daily life ER (=0/7) were considered as statistically significant.

Fluctuation in affect. In addition, we tested for the moment-to-moment variability in
affect and calculated the mean square successive difference (MSSD) (see Jahng et al., 2008) for
NA and PA. We then performed a t-test to test for group differences in the affect variability. To
test whether NA and PA fluctuated from day to day, we calculated the mean fluctuation per
person for each day and applied multi-level analyses with two levels, with assessment points

(level 1) nested in participants (level 2) and entered ‘day’ as a predictor into the model.
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Additional analyses. To rule out an impact of potentially relevant constructs on the
dependent variables, we tested whether (1) the site of recruitment and age predicted any of the
dependent variables in the entire sample and (2) whether the duration of disorder or prior
engagement with psychotherapy predicted any of the dependent variables in the psychosis
group.

Further, we explored whether baseline delusions (measured with the PSYRATS) predicted or
moderated any of the dependent variables in the psychosis group and whether the contextual
variable (alone vs. in social context) significantly predicted or moderated affect and ER regulation
in daily life. Finally, we explored to which extent the habitual use of individual ER strategies
predicted the use of the respective strategy in daily life. For this means, we investigated the
habitual strategies suppression and reappraisal from the ERQ, as well as awareness and
acceptance from the ERSQ-27, as these four strategies were also assessed (and with comparable
wording) in daily life. As outcome variable we used the mean of the respective ER strategy

deployed in daily life for each participant.

Results

1. Sample characteristics
From the total of 80 PD included in the trial, 77 agreed to take part in the ESM study and 71
delivered sufficient (>10%) ESM data to be included in the analyses. This sample comprised
patients with a diagnosis of schizophrenia (n=51), schizoaffective disorder (n=16) and delusional
disorder (n=4), 85.9% were taking antipsychotic medication (from those, atypical: 71.7%; typical:
6.6%, both: 21.7%), with a mean chlorpromazine equivalent of M=526.9 mg, SD=450.4. The mean
number of psychiatric hospitalisations since psychosis onset was M=3.6 times (SD=4.9, based on
reports of n=64). From the 43 included NC, 42 delivered sufficient ESM data to be included. The
groups differed in their employment status, with more participants who were unemployed and
fewer who reported working in a full- or part-time job in the psychosis group compared to NC
(Table 1). More details on the characteristics of both samples can be found in Table 1.
Non-completers (those who declined to take part as well as those who did not respond
to a sufficient number of prompts) did not significantly differ from the included sample in regard
to age, gender and education level. Within the psychosis group, non-completers (M=13.89,
SE=3.59) did not differ from completers (M=15.13, SE=3.61) on the delusion score in the PSYRATS,
(78)=-0.97, p=.335 (see Appendix J).
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2. Preparatory analyses of the ESM data

PD and NC did not differ in regard to the percentage of completed ESM questionnaires,
t(111)=.081, p=.936. On average, PD completed 72% (IQR=36%, Min=17%, Max=98%) of ESM
questionnaires compared to 73% (IQR=29%, Min=22%, Max=100%) in NC. Data from a mean of
5.8 assessment days (SE=0.67) were included in the analyses.
Across timepoints NA scores were significantly higher in PD with M=2.66, SD=1.26 than in NC
with M=1.41,5D=0.68, t(110)=6.84, p<.0001. PA scores were significantly lower in PD with M=3.48,
S$D=1.30 than in NC with M=4.77, SD=1.32, t(110)=6.42, p<.0001. PD showed more pronounced
fluctuations in NA (M=0.63, SE=0.63) compared to controls (M=0.34, SE=0.59). This difference
was significant t(111)=-2.42, p=.017. No group differences were found in regard to PA (M=1.00,
SE=0.84 in PD versus M=0.96, SE=1.10 in NC), t(111)=-0.24, p=.800. Fluctuations in NA were
significantly predicted by day, b=-0.039, SE=0.017, p=.020, 95% CI [-0.072,-0.006]. Also, levels of
PA were significantly predicted by day, b=-0.076, SE=0.023, p=.001, 95% C/ [ 0.121, -0.031]. The
later the day during the assessment, the less fluctuations were reported in NA and PA. These
findings support the approach taken in our multi-level analyses, in which we accounted for day-
to-day fluctuations on level 2.
3. Hypothesis I: Cross-sectional differences in habitual ER and ER in daily life between PD
and NC

Figure 1 presents the mean scores and standard deviations of habitual ER in the
questionnaires as well as ER use in daily life in the ESM assessment. As hypothesised, PD
endorsed using suppression habitually significantly more often and both reappraisal and the
comprehensive battery of adaptive strategies assessed in the ERSQ less often compared to NC.
Within daily life, the group differences varied between strategies, with no significant differences
in use of social sharing, acceptance and awareness but a more frequent use of cognitive
reappraisal, distraction, rumination and suppression in PD compared to NC (Fig. 1). On average,
PD reported using around four strategies at one timepoint (M=4.31, SD=1.98) whereas NC used
around three strategies (M=2.95 SD=1.94). This difference was statistically significant,
t(111)=4.36, p<.0001. Patterns of pairings of ER strategies in daily life can also be found in the
Appendix (K).



a. Habitual emotion regulation (questionnaire assessment)

5 * *
4 *
3
Psychosis group
2 m Non-clinical controls
1 *p<.017

Bonferroni correction

ERQ suppression ERQ reappraisal ERSAQ total

b. Emotion regulation in daily life (ESM assessment)

7

*p<.007
Bonferroni correction

Figure 1. Mean frequency of a) habitual emotion regulation and b) emotion regulation
strategies in daily life in individuals with psychosis compared to non-clinical controls.

ERQ = Emotion Regulation Questionnaire, ERSQ total = Sum score of the Emotion-
Regulation Skills Questionnaire (including the following putatively adaptive strategies:
awareness, clarity, sensations, understanding, acceptance, tolerance, self-support,
confronting, modification. Detailed results for all measures as well as the subscales can
be found in the Appendix D.)
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4. Hypothesis II: Habitual ER strategies as predictors of affect in daily life

Habitual reappraisal was a significant predictor of reduced NA in daily life, whereas
habitual suppression was not (see Figure 2). Together, both strategies explained 11% of variance,
indicating a medium effect (R*=0.11). By contrast, both, habitual reappraisal and suppression
were significant predictors of PA in daily life, albeit in different directions: the more reappraisal
a participant reported in the habitual measures the more likely this participant was to report PA
in the ESM. In contrast, the more a participant indicated using suppression habitually, the less
likely he or she was to report PA in daily life, explaining 22% of variance (medium effect, R?=0.22).
Again, this result was not moderated by group. The sumscore of the ERSQ was a significant
predictor for both PA and NA in daily life, indicating that the more a participant reported using
the set of adaptive strategies covered in the ERSQ the less NA (large effect, R>=0.34) and the more
PA (large effect, R?*=0.27) was reported in daily life. None of the effects were moderated by group.

5. Hypothesis lll: ER strategies as predictors of successive differences in NA and PA in daily
life

Results of the main analyses are depicted in Figure 3. As can be seen in the left part of the
figure, cognitive reappraisal, awareness, suppression and rumination used in daily life were
significant predictors of successive changes in NA between any two successive timepoints (t-1
and t). Specifically, the negative unstandardised estimate indicated that the more a participant
used these four ER strategies at a given timepoint (t-1), the more the NA decreased (or refrained
from increasing) between t-1 and t. The group variable significantly moderated the path from
suppression to successive differences in NA, but was non-significant for the remaining
strategies. A post-hoc analysis revealed suppression to be a predictor of successive differences in
NAin PD but not in NC.

As can be seen in the right part of Figure 3, cognitive reappraisal, suppression and
rumination were also significant predictors of successive changes in PA with a positive
unstandardised estimate. Thus, the more a participant used these strategies at a given timepoint
the more likely PA increased (or refrained from decreasing) by the next timepoint. By contrast,
acceptance significantly predicted successive differences in PA, with a negative unstandardised
estimate. In a post-hoc analysis, suppression was a predictor of successive differences in PA in
PD but not in NC. By contrast, rumination was a predictor of successive differences in PA in both
groups, but in NC to a greater extent than in PD. Awareness was a significant predictor of

successive differences in PA only in NC, in terms of higher awareness being predictive of lower
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successive differences in PA, b=-0.048, SE=0.022, p=.025, 95% Cl [-0.091, -0.006]. A separate
analysis of cases including only successive differences in terms of an actual decrease in NA and
an increase in PA yielded only marginally different results, warranting no divergent
interpretation. These results can be found in the Appendix G.

Sensitivity analyses indicated that results for all hypotheses including ESM data were effectively

identical when applying a 0%, 30% and 50% response rate as threshold.
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6. Additional analyses

The site of recruitment and age were no significant predictors of any of the dependent

variables. Further, we tested in the psychosis group whether the duration of disorder or prior
engagement with psychological therapy significantly predicted the scores in the habitual ER
questionnaires and the use of the various ER strategies in daily life, which it did not.
Baseline delusions significantly predicted NA (b=0.096, SE=0.033, p=.005, 95% C/ [0.030, 0.162]),
but not PA over time (b=-0.004, SE=0.005, p=434, 95% Cl [-0.013, 0.005]). None of the
moderation effects were significant, indicating that the strategies used were equally effective
independent of the level of symptoms at baseline.

Further, both groups differed significantly in the proportion of prompts at which they
endorsed being alone with 62.6% in PD versus 39.2%, x2(1)=236.071, p<.001. The contextual
variable (alone vs. in social context) significantly predicted affect in daily life. Being alone was
significantly associated with more pronounced NA (b=0.156, SE=0.024, p<.001, 95% C/ [0.108,
0.204]) and less pronounced PA (b=-0.195, SE=0.034, p<.001, 95% CI/ [-0.262,-0.129]), independent
of group. Further, we examined, whether the contextual variable moderated the effectiveness
of the ER strategies, which it did not.

To test for the correspondence between habitual use of ER and the deployment of ER
strategies in daily life, we conducted linear regression models, which revealed habitual
suppression to be a significant predictor of momentary suppression, b=0.290, SE=0.086, p=.001,
95% C/ [0.119, 0.461]. The explained proportion of variance was R*=0.093, which means that 9%
of variance in momentary use of suppression was explained by the report of habitually deployed
suppression in the ERQ. Also, habitual reappraisal was not a significant predictor of reappraisal
used in daily life, b=-0.027, SE=0.078, p=.729, 95% C/ [-0.183, 0.128], R*=0.001. Habitual awareness
of emotions was a significant predictor of awareness in daily life, b=0.131, SE=0.052, p=.014, 95%
C/ [0.027, 0.234], R*=0.053. Habitual acceptance of emotions was not a significant predictor of
acceptance in daily life, b=0.075, SE=0.051, p=.14, 95% CI [-0.026, 0.176], R*=0.019.

Given the pronounced levels of negative affect in the psychosis group compared to the
controls, we post-hoc analysed whether increased ER was due to the increased experience of
negative affect. Therefore, we conducted multi-level analyses with NA at t-1 as a predictor for
the various ER strategies at t. The findings indicated that those strategies which were employed
more frequently by PD than NC were significantly predicted by prior NA (except for distraction).
Acceptance, social sharing and awareness at t were not significantly predicted by NA at t-1.

Detailed results can be found in Appendix H.
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In line with this, we approached the question whether the effectiveness of ER strategies
depended on the level of NA the participant aimed to regulate, and thus, whether changes in
affect following high levels of NA may simply reflect regression to the mean. Since our
dependent variable based on the successive difference between t and t-1 already contained
affect at t, its inclusion as a covariate would likely result in spurious findings, as discussed in
different fields of research on change-score analyses (e.g. Glymour et al., 2005). We therefore
calculated the median of NA based on all prompts and repeated our analyses for both subgroups,
one with only those prompts representing an event where NA was above the median and the
other where NA was below the median. Following high NA scores, suppression and rumination
remained significant predictors of subsequent reductions in NA, whereas the other strategies
were non-significant. Following low NA scores, cognitive reappraisal was additionally significant
(the results are depicted in Appendix H). This suggests that higher levels of NA are not associated

with greater changes in affect following ER use.

Discussion

This study tested whether differences in the habitual tendency to deploy ER strategies as
assessed in self-report questionnaires by individuals with psychosis and non-clinical controls are
also evidentin daily life. Furthermore, we investigated the effectiveness of the ER strategies used
in daily life in terms of successive differences in negative and positive affect between two
sequential timepoints.

Consistent with our first hypothesis and the overall picture resulting from previous meta-
analyses (O’Driscoll, Laing, & Mason, 2014; Ludwig et al., 2019), habitual measures indicated a
more frequent use of suppression and a less frequent use of the putatively adaptive strategies
by individuals with psychosis compared to controls. Interestingly, these group differences did
not entirely hold up when we moved into the context of participants’ daily life and repeatedly
asked them to indicate which strategies they were currently using. Although the pattern in daily
life confirmed the self-reported overuse of putatively maladaptive strategies in the psychosis
group, it also became apparent that the psychosis sample did not fail to use the putatively
adaptive strategies in their daily life. In fact, they even employed cognitive reappraisal more
frequently than the controls. Although this seems counter-intuitive, it corroborates the findings
by Visser et al. (2018). Thus, rather than being able to explain the higher levels of negative affect
in the psychosis group by an overuse of certain ER strategies and an underuse of others, it

appears that they are not only using the range of strategies available, but are doing so to a larger
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extent than the controls. Given their high levels of negative affect, a plausible assumption is that
they may be using these strategies less effectively.

Surprisingly, however, our multi-level analysis does not support the assumption of a less
effective ER in the psychosis group compared to controls. Those strategies which were effective
in non-clinical controls in terms of down-regulating negative and up-regulating positive affect
were equally effective in the psychosis group. Even expressive suppression, which is widely
assumed to be maladaptive — and was indeed not effective in the controls — was followed by
reductions in negative and increases in positive affect in the psychosis group. This suggests that
the psychosis group used the ER strategies as successfully as the controls. This seems puzzling in
the light of the significantly higher levels of negative affect reported by the psychosis group: Can
the psychosis group truly be equally effective in ER if they report continuously higher levels of
negative affect?

One explanation is that we only assessed the short-term effect of ER. The down-
regulation of negative and up-regulation of positive affect proved largely successful from one
timepoint to the next (in approximately 70-minutes intervals). Whether the regulatory success
is sustainable over the long-term remains unanswered. Particularly in regard to suppression,
which has been found to be associated with psychopathology (Aldao, Nolen-Hoeksema, &
Schweizer, 2010) and detrimental long-term effects on health outcomes (Gross & John, 2003) or
social interactions (Ben-Naim, Hirschberger, Ein-Dor, & Mikulincer, 2013), it is intuitive to expect
the benefits evidenced in the psychosis group to be short-lived, which could be indicated by the
higher fluctuations in negative affect found in the psychosis group. Nevertheless, an
experimental study in a healthy sample found favourable short- and longer-term effects of
suppression (i.e. sustained reduced levels in negative affect after one week, Dunn et al.,, 2009).
Future research will thus need to clarify the question of short- versus long-term effects of the
several ER strategies, taking into account the temporal processes underlying ER (Kalokerinos,
Résibois, Verduyn, & Kuppens, 2017).

A second explanation is that we focused on frequently studied strategies, which were in
line with our definition of ER, and did not investigate all of the strategies that might have been
relevant. Assessing problem-solving for example, a more preventive coping strategy focused on
changing the distressing features of a situation rather than the emotion itself might have led to
differences in the effectiveness among the two groups due to its negative association with
cognitive deficits (Addington & Addington, 2008). Also, further maladaptive strategies such as

self-blaming or blaming others might have been relevant in order to detect differences, given
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their link to symptomatology (Rowland et al., 2013). Thus, the groups might have differed in the
deployment of other explicit strategies. Also, ER has been hypothesised to consist of both
explicit, more effortful ER, which is accessible on a conscious level and can be self-reported, as
well as implicit ER, involving rather automatic processes, which do not require conscious
monitoring. These implicit aspects of ER have been argued to contribute considerably to the
effectiveness of ER (Koole & Rothermund, 2011) and, although probably interrelated (Gyruak,
2011), do not seem to be merely two sides of the same coin: For example, in a neurophysiological
experiment, Strauss et al. (2013) found that whilst the psychosis sample did not differ in self-
reported ER from controls, they showed abnormalities in implicit ER as reflected by the late
positive potential in the EEG assessment. Our design is restricted to the assessment of self-
reported explicit ER. If we assume that negative affect is entirely explicable by the sum of explicit
and implicit ER and that we captured the relevant aspects of explicit ER, then the fact that our
explicit ER did not explain the higher levels of negative affect in the psychosis group points to
the relevance of further investigating implicit ER in this group.

Athird possible explanation is that the affective system is challenged more in individuals
with psychosis since psychosocial stress is more likely to occur in this group (Van Os, Kenis, &
Rutten, 2010). The increased psychosocial challenges might trigger stronger emotional responses
that then require individuals with psychosis to develop even better ER skills than controls in
order to re-arrive at “baseline”. In our sample, however, individuals with psychosis were equally
rather than more effective than the controls (i.e. they started at a higher level and ended at a
higher level of negative affect). It is interesting, though, that PD to deployed more strategies at
any given timepoint than the controls (four versus just under three), which could reflect the
attempt to deal with the higher levels of negative affect. Our post-hoc analysis on whether the
usage of the various ER strategies was predicted by prior negative affect adds weight to this
interpretation. One could conclude that individuals with psychosis are effective in regulating
their affect, but not effective enough to reduce negative affect to a satisfactory level.

In sum, there are several possible explanations for the somewhat puzzling finding that
the psychosis group was as effective as the controls in their use of ER strategies, but nevertheless
report higher levels of negative affect. These explanations range from questions concerning the
sustainability of the effects, over the relative contribution of explicit versus implicit ER to the
challenges that come along with exposure to higher levels of social adversity in the psychosis
group. Clearly, the elevated levels of negative affect in the psychosis group are a challenge to

the interpretation of our findings. It remains open whether a non-clinical control group with a
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comparable high level of negative affect would have utilised ER to an equal or even greater
extent. However, such a group may be hard tofind and non-representative in other aspects. Post-
hoc analyses revealed a similar pattern of the effectiveness of strategies following high (above
the median) and low (below the median) negative affect, which speaks against the
interpretation that changes following ER were mainly explicable by regression to the mean.
Thus, the differences in affect do not generally question our main result, that the ER strategies
were effective in down- and up-regulating negative and positive affect. An interesting step
forward for future research would be to compare participants with psychosis with other clinical
control groups, who have comparable levels of negative affect. This might enable to extract the
specific pattern of ER use related to having a psychotic disorder relative to other disorders, such
as depression.

As expected, and partly in line with findings from Moran et al. (2018), the reported scores
in habitual suppression and cognitive reappraisal were associated with the experience of affect
in daily life, explaining 11% of variance in negative and 22% in positive affect. Therefore, self-
report habitual ER measures seem to be predictive of the levels of affect experienced in the
complexity of daily life. In the explorative analysis, in which we looked at the link between
habitual and daily measures of ER at the level of individual strategies, we found that at least
some variance in the momentary use of suppression and awareness was explained by the
habitual scores of the respective strategy. However, cognitive reappraisal and acceptance in daily
life were not significantly associated with these scores. Although these findings were only
explorative and restricted to those strategies that were assessed with both methods, they raise
questions regarding the ecological validity of the habitual measures, which may be prone to
memory bias. On the contrary, the questionnaires have been validated and show good
psychometric properties (Berking & Znoj, 2008; Gross & John, 2003) while the ER strategies in
the ESM were assessed with less reliable one-item scales in order to reduce the burden for the
participants. Although this approach corresponds with the commonly taken approach in
previous ESM studies (Brans et al., 2013; Nittel et al.,, 2018) we cannot rule out the alternative
explanation, namely, that the ESM measures did not capture ER adequately. On a more critical
note, one might argue that the reported use of ER in habitual measures and ER in daily life
represent entirely distinct processes. It may be helpful to view habitual and momentary use of
ER on a macro- and micro-level. Whereas the micro-level represents actual ER use in daily life,

the macro-level is formed by more enduring constructs such as self-efficacy (Gunzenhauser et
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al., 2013), control beliefs (De Castella et al., 2013) and negative self-schema (Kesting & Lincoln,
2013).

In addition to aspects already mentioned, our results should be interpreted in light of
some limitations. For one, our psychosis group may constitute a particularly motivated group as
they were recruited as part of a therapy trial. The psychosis group might therefore have had a
higher introspection ability than a randomly selected sample. Also, although we excluded people
with a current or lifetime diagnosis of any Axis-I disorder from the non-clinical control group, we
did not ask about their prior engagement with psychological therapy. However, as the German
health care system only covers psychological therapy when it is indicated based on a clinical ICD-
10/DSM-5 diagnosis, we can assume the proportion of non-clinical controls with past therapy to
be negligible. Moreover, despite a thorough training for the master level student assistants who
conducted the SCID screening for the controls, and the joint consultation of a clinical
psychologist in uncertain cases, we cannot rule out that the ratings differed between student
assistants and clinical psychologists, as we did not assess their inter-rater reliability. Lobbestael
et al. (2011) showed that generally the inter-rater reliability for trained raters was satisfactory to
high for the SCID-I. A further limitation is that the research assistants who trained the
participants for the ESM study were unblinded to their condition (PD vs. NC). Although the large
part of the training was standardised, we cannot rule out that a bias was introduced by, for
example, taking more time to respond to the questions from individuals with psychosis
compared to controls, which might have impacted on the extent of ER use in daily life. However,
the patterns of ER use were comparable to those reported by Visser et al. (2018) which speaks
against this potential bias. Further, it should be noted that in order to reduce the burden of the
assessment in the laboratory, the participants were instructed to complete the self-report
questionnaires at home before the start of the ESM. As this was not controlled, we cannot
exclude the possibility that some participants completed the questionnaires at a later timepoint
and were then influenced by their responses during the ESM. This might have increased the self-
report of ER in the questionnaires. However, this potential impact would have affected both
groups. In addition, when interpreting the discrepant findings of strategy use in daily life
between the psychosis group and controls, it is perhaps important to note that groups differed
in employment status. This is likely to impact on activities in daily life, which might have
influenced the engagement with ER and levels of affect. Further, our study was designed to
measure state ER during daily life. Thus, we asked participants about their engagement with ER

just before the prompt rather than asking them to recall the most salient emotion episode and
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their regulation response since the last prompt. This approach has the advantage of reduced
recall bias and provides a more realistic picture of ER in daily life, but it is important to note that
we may have missed some of the more intense emotions. However, with extensively repeated
measures, we hope to have reduced this potential bias. Finally, we focused on self-report data
only. It would be helpful to use other indicators of emotions (e.g. psychophysiological indicators
of arousal) as we cannot exclude the possibility that individuals with psychosis consider their
high levels of negative affect inherent to their negative self-view (Kesting & Lincoln, 2013) and
thus might tend to over-report the levels of experienced negative affect.

To sum up, in contrast to what one would expect from habitual measures, in our
longitudinal ESM study, the psychosis group demonstrated an increased use of explicit ER
strategies, of which most resulted — at least in the short-term — in reduced negative and
increased positive affect. Despite their effective use of ER strategies, the psychosis group showed
increased levels of negative affect and higher moment-to-moment fluctuation in negative
affect. In addition, we found the measures of habitual ER to be predictive of affect but to show
little correspondence with strategy use in daily life, pointing to the need for future research on

the validity of ER measures and the potential sources for these discrepant findings.

General Scientific Summary

Abnormalities in emotion regulation in individuals with psychosis (i.e. the use of more
maladaptive and less adaptive strategies) are well documented by studies using self-report
questionnaires, and have provided a plausible explanation for elevated levels of negative affect.
In this study, we complemented a prototypical questionnaire assessment of emotion regulation
in the laboratory with an assessment in the context of everyday life, in which we repeatedly
asked acutely psychotic individuals with delusions to report on their affect and emotion
regulation strategies. The questionnaire assessment showed limited correspondence with the
strategies used in daily life. The acutely psychotic sample did not only deploy maladaptive
strategies more frequently than non-clinical controls, but also the adaptive strategy of cognitive
reappraisal. Our findings also indicate that the acutely psychotic sample deployed the emotion

regulation strategies as effectively as the healthy control group.
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Appendix A. Example items of the Emotion-Regulation Skills Questionnaire (Berking &

Znoj, 2008)

Awareness: “| paid attention to my feelings.”

Clarity: “I was clear about what emotions | was experiencing.”

Sensations: “My physical sensations were a good indication of how | was feeling.”
Understanding: “l was aware of why | felt the way | felt.”

Acceptance: “l accepted my emotions.”

Tolerance: “I felt | could cope with even intense negative feelings.”

Self-support: “I supported myself in emotionally distressing situations.”
Confronting: “I did what | had planned, even if it made me feel uncomfortable.”
Moadification: “l was able to influence my negative feelings.”
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Appendix B. Overview of ESM items to assess emotion regulation

Overview of ESM items to assess emotion regulation

“Just before the beep...”

Rumination = “l ruminated without reaching a result”

Suppression = “I have tried to hide my feelings from others”

Cognitive Reappraisal = “l tried to think differently about the situation in order to

feel better”

Distraction = “I have distracted myself from my feelings (through chatting,
reading, listening to music, watching TV, etc.)”

Social sharing = “I have told others (acquaintances, friends, family), how | am
feeling”

Acceptance = “| told myself it is all right how | am feeling.”
Awareness = “| was aware of my feelings.”

Appendix C. Overview of all constructs assessed in the ESM study

Experience Sampling Construct being Items
Methodology assessed
Sleep quality “How satisfied are you with

your sleep?”, “How deeply did
you sleep?”, “How restful was

your sleep?”

Positive affect Satisfied, happy, relaxed,
proud

Negative affect Anxious, sad, irritable, lonely,

insecure, nervous

Emotion regulation Awareness, acceptance,
cognitive reappraisal, seeking
support, suppression,
rumination, distraction

Paranoia Brief 3-item version of
Paranoia Checklist + “| feel

» o«

suspicious.”, “My thoughts are

influenced by someone else.”,

“I feel others intend to harm
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me.” (Thewissen et al., 2011)

Context “lam alone.” Yes/no
Self-acceptance “I like myself at the moment.”,
“I doubt myself at the

)«

moment.”, “l accept myself
the way | am at the moment.”,
“lam ashamed of myself at
the moment.” (Thewissen et
al., 2011)

Appendix D. Mean habitual and daily ER in individuals with psychosis compared to

non-clinical controls.

Psychosis Non-clinical
group (PD) controls (NC)
ﬁgD' M (D) M (sD) Statistic (t (p))
Habitual Emotion Regulation
Suppression (ERQ) 71,41 32347(136490)  2,5488(1,21478)  t(110)=-2,665,
Reappraisal (ERQ) 71,42 2,7958(1,28921)  3,6595(1,02263)  p=.009
(11)=3,705, p<.001

ERSQ total 68,39 1,9760(0,63807)  2,8329(0,60899) t(105)=6,796, p<.001
Awareness 7,42 6,5493(2,73490)  7,8333(2,54632)  t(111)=2,473, p=.015
Clarity 71,42 6,8169(2,98238)  9,2439(2,25589)  t(110)=4,515, p<.001
Sensations 742 6,6056(2,75929)  8,9524(2,75816)  t(111)=4,370, p<.001
Understanding 70,41 6,4571(2,66858)  8,8780(2,44126)  t(109)=4,758, p<.001
Acceptance 7,42 5,9296(2,48035)  8,8571(1,95774) t(11)=6,941, p<.001
Tolerance 70,42 51571(2,68455)  8,8571(2,07860)  t(110)=8,156, p<.001
Self-support 69,42 5,6087(2,72902)  8,6667(2,70200)  t(109)=5,747, p<.001
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Confronting A 6,3944(2,73328)  8,3415(2,44550)  t(110)=3,771, p<.001
Modification 42 4,2535(3,00342)  7,3810(2,74041)  t(111)=5,523, p<.001
Emotion Regulation in daily life

Cognitive reappr. 28951714  2,66(1,698) 1,81(1,387) t(110)=-4,056,
Social sharing 28941718 1,759(1,4637) 1,709(1,5317) p<.001

Acceptance 28901717 3,171(1,7745) 3,346(2,2762) t(112)=-0,433,
Awareness 29021728  3,675(1,8894) 4,033(2,1131) p=.666

Suppression 28981719  2,556(1,8883) 1,417(0,9976) t(111)=0,133, p=.895
Rumination 28971714  2,716(1,8314) 1,656(1,3142) t(11)=0,608, p<.544
Distraction 28951721  4,228(2,2530) 2,655(2,0336) t(111)=-4,696,

p<.001
t(109)=-4,329,
p<.001
t(111)=-5,978, p<.001

ERQ = Emotion Regulation Questionnaire, ERSQ-27 = Emotion-Regulation Skills Questionnaire
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Appendix E. Habitual ER strategies as predictors of negative and positive affect.

b SE p Cl(95%)
Negative affect
ERQ_Reappraisal -0.242 0.075 .002 -0.391;-0.094
ERQ_Suppression 0.138 0.070 .052 -0.001; 0.278
ERSQ Total -0.028 0.004 p<.001 -0.036;-0.019
ERSQ_Awareness 0.034 0.047 470 -0.060; 0.129
ERSQ_Clarity -0.042 0.051 AN -0.144; 0.060
ERSQ_Sensations 0.068 0.043 119 -0.018; 0.154
ERSQ_Understanding -0.085 0.054 119 -0.193; 0.022
ERSQ_Acceptance -0.043 0.056 438 -0.154; 0.067
ERSQ_Tolerance -0.068 0.045 134 -0.159; 0.022
ERSQ_Self-support -0.060 0.045 188 -0.150; 0.030
ERSQ_Confronting -0.045 0.044 308 -0.131; 0.042
ERSQ_Modifaction 0.008 0.043 .854 -0.078; 0.093
ERQ_Reappraisal x Group -0.090 0.161 577 -0.409; 0.229
ERQ_Suppression x Group 0.059 0141 677 -0.221;0.339
ERSQ x Group -0.018 0.010 .082 -0.038; 0.002
ERSQ_Awareness x Group -0.056 0.104 .590 -0.263; 0.150
ERSQ_Clarity x Group -0.046 0.132 729 -0.309; 0.217
ERSQ_Sensations x Group 0.015 0.106 .890 -0.196; 0.225
ERSQ_Understanding x Group 0.046 0.125 713 -0.203; 0.295
ERSQ_Acceptance x Group 0.004 0.137 978 -0.269; 0.276
ERSQ_Tolerance x Group -0.066 0.107 .539 -0.278; 0.147
ERSQ_Self-support x Group -0.046 0.092 .621 -0.228; 0.137
ERSQ_Confronting x Group -0.050 0.096 .603 -0.241; 0141
ERSQ_Modifaction x Group 0.046 0.096 .631 -0.145; 0.238
Positive affect
ERQ_Reappraisal 0.339 0.077 p<.001 0.185; 0.492
ERQ_Suppression -0.192 0.073 .010 -0.336; -0.048
ERSQ Total 0.026 0.005 p<.001 0.016; 0.035
ERSQ_Awareness -0.030 0.054 577 -0.138; 0.077
ERSQ_Clarity 0.068 0.059 251 -0.049; 0.184
ERSQ_Sensations 0.016 0.049 740 -0.081; 0,114
ERSQ_Understanding -0.053 0.062 394 -0.176; 0.070
ERSQ_Acceptance 0.071 0.063 264 -0.055; 0.197
ERSQ_Tolerance 0.090 0.052 .085 -0.013; 0.192
ERSQ_Self-support 0.0M 0.052 .832 -0.092; 0.114
ERSQ_Confronting 0.000 0.050 999 -0.099;0.099

5
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ERSQ_Modifaction 0.042 0.049 390 -0.055; 0.140
ERQ_Reappraisal x Group -0.101 0.170 .553 -0.438; 0.236
ERQ_Suppression x Group -0.087 0.149 .553 -0.383;0.210
ERSQ x Group 0.127 0.0Mm 27 -0.010; 0.035
ERSQ_Awareness x Group 0.080 0.115 489 -0.148; 0.308
ERSQ_Clarity x Group -0.181 0.146 218 -0.472;0.109
ERSQ_Sensations x Group -0.043 onz .76 -0.275; 0.190
ERSQ_Understanding x Group 0.313 0.139 .027 0.037; 0.588
ERSQ_Acceptance x Group -0.081 0.151 .593 -0.382; 0.220
ERSQ_Tolerance x Group 0.087 0.ns 462 -0.148; 0.322
ERSQ_Self-support x Group 0.004 0.102 970 -0.198; 0.206
ERSQ_Confronting x Group -0.131 0.106 .220 -0.343; 0.080
ERSQ_Modifaction x Group 0.050 0.106 .643 -0.162; 0.261

Appendix F. Daily ER strategies as predictors of successive differences between (t-1and

t) in negative and positive affect, moderated by group.

b SE p Cl(95%)

Negative affect
Cogpnitive reappraisal -0.036 0.010 p<.001 -0.055; -0.017
Social sharing 0.005 0.010 .634 -0.014;0.023
Acceptance 0.006 0.009 531 -0.012; 0.023
Awareness -0.026 0.009 .006 -0.045; -0.008
Suppression -0.059 0.0m p<.001 -0.081;-0.038
Rumination -0.089  0.010 p<.001 -0.109; -0.069
Distraction 0.010 0.007 153 -0.004; 0.024
Cognitive reappraisal x Group ~ -0.007  0.022 753 -0.049; 0.035
Seeking help x Group 0.035 0.020 .079 -0.004; 0.074
Acceptance x Group 0.006 0.019 748 -0.031; 0.043
Awareness x Group -0.034 0.020 .078 -0.073; 0.004
Suppression x Group -0.060  0.028 .032 -0.115; -0.005
Rumination x Group 0.043 0.024 .078 -0.005; 0.090
Distraction x Group 0.008 0.015 .607 -0.022; 0.038

Positive affect
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Cognitive reappraisal 0.522 0.014 p<.001 0.025; 0.079
Social sharing -0.022 0.014 104 -0.049; 0.005
Acceptance -0.041 0.013 .002 -0.066; -0.016
Awareness 0.003 0.013 .816 -0.023;0.029
Suppression 0.043 0.016 .006 0.012; 0.074
Rumination 0.107 0.014 p<.001 0.079; 0.135
Distraction -0.025 0.010 .01 -0.045; -0.006
Cognitive reappraisal x Group 0.006 0.031 .851 -0.054; 0.066
Seeking help x Group -0.015 0.028 588 -0.071; 0.040
Acceptance x Group -0.021 0.026 425 -0.073; 0.031
Awareness x Group 0.081 0.028 .003 0.027;0.136
Suppression x Group 0.121 0.040 .002 0.044; 0.199
Rumination x Group -0.132 0.034 p<.001 -0.120; -0.065
Distraction x Group 0.021 0.022 326 -0.021; 0.064

Appendix G. Sensitivity analysis of cases including SD_NA < 0and SD_PA 2 0.

Separate analysis of cases including only successive differences in terms of an actual
decrease in NA and an increase in PA. Daily ER strategies as predictors of successive
differences between (t-1and t) in negative and positive affect, moderated by group.
Included cases: SD_NA<Qand SD_PA20.

b SE p Cl(95%)
Negative affect (SD_NA < 0)
Cognitive reappraisal -0.031 0.008 p<.001 -0.046;-0.016
Social sharing 0.003 0.007 .639 -0.011; 0.018
Acceptance 0.017 0.007 .019 0.003; 0.031
Awareness -0.007 0.008 .359 -0.022; 0.008
Suppression -0.046  0.009 p<.001 -0.063;-0.029
Rumination -0.078 0.008 p<.001 -0.094;-0.063
Distraction 0.007 0.006 201 -0.004; 0.018
Cognitive reappraisal x Group ~ 0.006 0.016 a127 -0.026; 0.037
Seeking help x Group -0.006  0.015 .692 -0.036; 0.024
Acceptance x Group 0.026 0.015 .075 -0.003; 0.055
Awareness x Group -0.029 0.015 .060 -0.059; 0.001
Suppression x Group -0.001 0.022 977 -0.044, 0.043
Rumination x Group 0.010 0.019 .598 -0.027; 0.046
Distraction x Group 0.028 0.012 .021 0.004; 0.051
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Positive affect (SD_PA 2 0)

Cognitive reappraisal 0.022 0.0m .042 0.001; 0.044
Social sharing -0.009  0.0m 408 -0.032;0.013
Acceptance -0.040 0.0M p<.001 -0.061; -0.018
Awareness 0.001 0.0m 909 -0.021; 0.023
Suppression 0.035 0.012 .005 0.011; 0.060
Rumination 0.060 0.01M p<.001 0.038; 0.082
Distraction -0.009  0.008 300 -0.025; 0.008
Cognitive reappraisal x Group -0.030 0.024 219 -0.077;0.018
Seeking help x Group -0.021 0.024 374 -0.068; 0.025
Acceptance x Group -0.015 0.022 .510 -0.059; 0.029
Awareness x Group 0.087 0.023 p<.001 0.041; 0.133
Suppression x Group 0.018 0.033 592 -0.047; 0.083
Rumination x Group -0.087 0.027 .002 -0.141;-0.033
Distraction x Group 0.013 0.018 469 -0.022; 0.048

Note: Strategies in bold when this separate analysis led to a different result.

Appendix H. Post-hoc analysis negative affect as a predictor of ER
1. Post-hoc analysis of negative affect at t-1as predictor of ER strategies at t.

b SE p Cl(95%)
Cognitive reappraisal 0.178 0.0356 <.001 0.109; 0.248
Social sharing -0.004 0.0333 916 -0.069; 0.062
Acceptance -0.010 0.038 .008 -0.173; -0.026
Awareness -0.012 0.036 J44 -0.083; 0.059
Suppression 0.147 0.029 <.001 0.089; 0.205
Rumination 0.274 0.033 <.001 0.209; 0.339
Distraction -0.062 0.046 176 -0.154; 0.028

2. Separate analysis of cases including only events of NA above the median NA (1.9248).
Daily ER strategies as predictors of successive differences between (t-1and t) in negative
and positive affect. Included cases: NA > 1.9248.
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b SE p Cl (95%)

Negative affect
Cognitive reappraisal -0.027 0.016 .094 -0.0589; 0.005
Social sharing 0.006 0.018 732 -0.028; 0.040
Acceptance 0.006 0.017 719 -0.027; 0.039
Awareness -0.042 0.017 .012 -0.075; -0.009
Suppression -0.079 0.016 p<.001 -0.110;-0.049
Rumination -0.100 0.015 p<.001 -0.129; -0.071
Distraction 0.009 0.012 428 -0.014; 0.032

3. Separate analysis of cases including only events of NA below the median NA (1.9248)

Daily ER strategies as predictors of successive differences between (t-1and t) in negative

and positive affect. Included cases: NA < 1.9248.

b SE p Cl (95%)

Negative affect
Cognitive reappraisal -0.069  0.009 p<.001 -0.086; -0.051
Social sharing 0.017 0.008 .038 0.001;0.032
Acceptance 0.020 0.008 .008 0.005; 0.035
Awareness -0.017 0.008 .038 -0.032; -0.001
Suppression -0.058  0.013 p<.001 -0.083;-0.033
Rumination -0.098  0.01 p<.001 -0.119;-0.077
Distraction 0.0m 0.006 079 -0.001; 0.024

Appendix J. Completers vs. Non-Completers

Variable Completers Non-Completers

(n=13) (n=10)
M (SD) n  M(SD) Statistic
Age (years) 37.56 13 3440 t(121)=-0.757, p=.450
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(12.64) (12.62)
PSYRATS — Delusion* 1513 (3.61) 71  13.89(3.59) 9 t(78)=-0.97, p=.335
% n % n
Gender male 58.4 13 70.0 10 x*(1)=0.512, p=.474
Education final
level® 13 10
High 56.6 40.0 X2(3)= 3.307, p=.347
Medium 25.7 20.0
Low 16.8 40.0
None 0.8 0

Note: PSYRATS, Psychotic Symptoms Rating Scale; Non-Completers (=including those who
declined to take part as well as those who did not respond to a sufficient number of

prompts)

* measures only collected for psychosis group
° Low, Hauptschulabschluss; medium, Realschulabschluss; high, Abitur (A-level or high

school equivalent)

Appendix K. Polyregulation — Combinations of ER Strategies

10
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Polyregulation
70
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Combinations of ER strategies
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Likelihood of Co-Occurrence

Note. Percentages indicate the likelihood of one strategy occurring with another.
Example: In 59,8% of prompts where awareness was endorsed, acceptance was also
endorsed.
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Numerous cross-sectional studies found psychosis to be associated with less awareness of emotions, a decreased
use of adaptive (e.g. reappraisal) and an increased use of maladaptive emotion regulation (ER) strategies (e.g.
suppression). In this study, we tested whether state levels of emotion awareness and momentary use of specific
ER strategies moderate the link between negative affect at one timepoint (t-1) and paranoia at the next timepoint
(t) in a six-day experience sampling study. Individuals with psychotic disorders (n = 71) reported on the pres-
ence of paranoia, negative affect, emotion awareness and the use of six ER strategies (reappraisal, acceptance, so-

Keywords:

Psychosis cial sharing, distraction, suppression and rumination) ten times per day. Multilevel regression analysis revealed

Negative affect that higher awareness at t-1 reduced the association of negative affect at t-1 and paranoia at t, whereas rumina-

Paranoia tion had an opposite, amplifying moderation effect. Our results provide novel insight into the conditions under

Emotion regulation which negative affect translates into delusional beliefs. The finding that emotion awareness and rumination

ﬁumi"mm have a relevant role corresponds with current psychological conceptualisations of psychosis and with the at-
wareness

tempt to treat delusions by focusing on reducing ruminative thoughts. To investigate the causal effect, treatment

trials with a focus on enhancing these components of emotion regulation are needed.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

Clinical and non-clinical studies indicate that negative affect consti-
tutes a pivotal factor for delusion formation and maintenance. In exper-
imental studies, induced negative affect preceded an increase in
paranoia (e.g. Freeman et al., 2015b; Lincoln et al., 2009). In longitudinal
survey studies, negative affect predicted paranoia levels up to twelve
months later (e.g. Fowler et al., 2012; Oliver et al., 2012). Experience
sampling method (ESM) studies that aimed to identify the predictors
of symptom increases in daily life found a similar temporal pattern be-
tween negative affect and increases in paranoia for short-term intervals
(Kramer et al., 2014; Thewissen et al., 2011), while there is no evidence
for the reverse effect (Krkovic et al., 2018b, 2018a). Finally, several psy-
chological interventions for patients with psychosis that aimed at re-
ducing negative affect rather than targeting delusions directly were
successful in reducing delusions (Opoka et al., 2018). Thus, the etiolog-
ical pathway leading from negative affect to paranoia, which had long

* Corresponding author at: Clinical Psychology and Psychotherapy, Institute of
Psychology, Faculty of Psychology and Movement Sciences, Universitit Hamburg, Von-
Melle-Park 5, 20146 Hamburg, Germany.

E-mail address: lea.ludwig@uni-hamburg.de (L Ludwig).

https://doi.org/10.1016/j.schres.2019.12.007
0920-9964/© 2019 Elsevier B.V. All rights reserved.

been postulated in theoretical conceptualisations (Freeman et al.,
2002; Preti and Cella, 2010), is empirically supported by numerous,
methodologically diverse studies.

Accordingly, an important question is how this affective pathway to
paranoia can be modulated. A viable approach to answer this question is
to explore how individuals with psychosis deal with negative affect. The
ability to deal with emotions is commonly described as emotion regula-
tion (ER), defined as processes aimed at down- or up-regulating emo-
tions and influencing the valence and dynamic features of emotions
(Thompson, 1994). Following this definition, research has predomi-
nantly focused on the array of explicit, consciously accessible strategies.
Some of these strategies have been labeled as maladaptive (i.e. suppres-
sion, rumination) due to their associations with detrimental health out-
comes, whereas others have been labeled as adaptive given their
associations with positive effects (i.e. reappraisal, distraction) (Aldao
and Nolen-Hoeksema, 2012). Over the course of time, the list of adap-
tive ER strategies has continuously been expanded and now includes
strategies such as acceptance (Berking and Whitley, 2014), interper-
sonal ER (social sharing) (Hofmann, 2016) and, as conscious ER strate-
gies require being aware of one's own emotions, emotion awareness
as an integral component of the ER process (Berking et al., 2008).

Most studies on ER and psychosis explored cross-sectional differ-
ences in the use of ER strategies, comparing retrospectively self-

Schizophrenia Research, https://doi.org/10.1016/j.schres.2019.12.007
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reported ER strategies between patients with psychosis and controls.
Overall, these studies found that patients with psychosis use more puta-
tively maladaptive strategies and less putatively adaptive strategies (for
arecent review see: Ludwig et al., 2019a). Beyond this correlative data, a
therapy trial targeting persecutory delusions (Freeman et al., 2015a)
and two experimental studies in non-clinical participants (Martinelli
et al,, 2013; McKie et al., 2017) both point to effects of reduced persev-
erative thinking styles (e.g. worry, rumination) on delusions. Building
on the evidence of the affective pathway to paranoia and the inherent
impact of ER on negative affect, we assume that if negative affect is
not sufficiently down-regulated, the resulting increased and/or
prolonged emotion intensity is more likely to trigger symptoms. There-
fore, we hypothesise that ER not only predicts symptoms directly (di-
rect effect, see Fig. 1, left side) but also moderates the pathway from
negative affect to symptoms (moderation effect, see Fig. 1, right side).
To date, only a few studies have tested the moderation mechanism:
Two experimental studies have found that the extent of ER skills mea-
sured at baseline with self-report questionnaires moderated the in-
crease in paranoid symptoms in response to a stressor in individuals
at clinical high risk (Lincoln et al., 2017) and in individuals with psycho-
sis (Lincoln et al., 2015a). These findings of a moderating role of ER and
the prospective findings mentioned above are based on retrospective
questionnaire-based assessments of ER and psychosis symptoms
encompassing large time-intervals. Arguably, these designs are not
ideal to detect the interplay and thus, the moderating role of ER on
the pathway from negative affect to paranoia, as each of these variables
can vary from moment to moment in the context of daily life (Brans
et al,, 2013; Thewissen et al., 2008). ESM studies, in which participants
are asked several times a day to report on the phenomena of interest,
are better suited to capture momentary changes and dynamics (Myin-
Germeys et al.,, 2018), due to being less prone to retrospective memory
bias. Also, they are more ecologically valid because of being embedded
in the context of daily life. Moreover, ESM has proved feasible and
valid for use in psychosis samples (Edwards et al., 2016).

So far, the question of whether ER strategies predict increases in
paranoia in daily life was addressed in two ESM studies: Hartley et al.
(2014) found that both worry and rumination preceded pronounced
levels of paranoia in time-lagged analyses. Nittel et al. (2018) investi-
gated a range of seven ER strategies and found suppression, but none
of the other strategies, including rumination, to predict subsequent
paranoia. A further ESM study found an association between the extent
of all ER strategies used and positive symptoms as assessed with a clin-
ical interview at baseline (Visser et al., 2018). These studies point to a
potential link between the use of some ER strategies and paranoia in
daily life. So far, however, no coherent picture of relevant strategies
emerged. Also, one study used ESM to address the question of a moder-
ating role of ER. In a population sample with elevated psychosis prone-
ness, a maladaptive ER moderated the association between a composite
score of self-reported stress, negative affect and paranoia (Krkovic et al.,
2018a). This study provides a promising starting point to continue this
line of investigation with participants with more pronounced, clinical
levels of paranoia. The question of interest here is whether being
aware of emotions and whether the use of putatively adaptive ER strat-
egies weaken the pathway from negative affect to paranoia, while the
use of putatively maladaptive strategies may even amplify this pathway.
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1.1. Hypotheses

Therefore, we studied the use of a wide range of ER strategies in the
daily life of individuals with psychosis and current delusions using ESM.
The selected ER strategies were based on a study by Nittel et al. (2018),
who tested the items in a real-world context in a psychosis group and
demonstrated associations with negative affect and paranoia (Nittel
et al,, 2019). The ER strategies included reappraisal, acceptance, sup-
pression, rumination, distraction, and social sharing. Furthermore, we
added the ability to be aware of one's emotions as an integral part of ER.

(1) In replication of previous research, we hypothesised that state
negative affect at one timepoint (t-1) predicts more pronounced
levels of state paranoia at the next timepoint (t).

Further, we hypothesised that the use of putatively maladaptive

ER strategies (suppression, rumination) at t-1 predicts increased

levels of paranoia at t and the use of putatively adaptive strate-

gies (reappraisal, distraction, acceptance social sharing) and
higher awareness of emotions predict less pronounced levels of

paranoia at t.

(3) In addition, we hypothesised that ER strategies moderate the
path from negative affect (t-1) to paranoia (t) (i.e. putatively
maladaptive strategies strengthen and putatively adaptive strat-
egies and higher awareness of emotions weaken the relationship
between negative affect and paranoia).

(2

—

The conceptual model of our hypotheses is depicted in Fig. 1.
2. Method
2.1. Participants

The ESM data used in the present study were consecutively collected
within the baseline assessment of a large multi-center trial of an
emotion-focused version of cognitive behavioural therapy (CBTd-E,
see clinicaltrials.gov, NCT02787135). Ethics approval for the therapy
trial was received from the Ethical Committee of the German Psycholog-
ical Society (DGPs). Data from this ESM study have been analysed as
part of a further publication on the effectiveness of ER strategies
(Ludwig et al., 2019b), which focusses on the frequency of strategy
use and on changes in positive and negative affect following the deploy-
ment of ER and does not report findings on paranoia. A list of additional
items assessed within ESM but not analysed in this study can be found
in the Appendix. For further information on additional measures please
see clinicaltrials.gov, NCT02787135.

Participants were recruited via referrals from local psychiatrists,
general practitioners and by community mental health units. Partici-
pants were screened at the outpatient departments of the faculties of
psychology in Hamburg and in Marburg (Germany) between May
2016 and July 2018. Inclusion criteria were: (1) age between 16 and
70 years, (2) a diagnosis of a psychotic disorder (schizophrenia,
schizoaffective disorder or delusional disorder), (3) acute and persistent
delusions over three months of at least mild degree (>2) in at least three
of the six items on the delusions subscale of the Psychotic Symptoms

Moderaton effacts

ER strategies . ,

.
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Fig. 1. Graphical depiction of the hypotheses.
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Rating Scale (PSYRATS; (Haddock et al., 1999)), (4) an estimated 1Q of at
least 85 in the German Mehrfachwahlwortschatztest (MWT-B; (Lehrl,
2005)), (5) either no medication or at least one month of stable medica-
tion dosage. Exclusion criteria were (1) present suicidal ideation, (2a)
comorbid diagnoses of borderline personality disorder or (2b) an
acute substance use disorder within the last three months, (3) use of
benzodiazepines during the last month and (4) currently receiving psy-
chological therapy. All participants provided written informed consent.

As reported in Ludwig et al. (2019b), 80 participants were included
in the trial, 77 of those agreed to take part in the ESM study from
which 71 delivered sufficient (>10%) ESM data. Diagnoses were schizo-
phrenia (n = 51), schizoaffective disorder (n = 16) and delusional dis-
order (n = 4). Most participants took second-generation antipsychotic
medication (71.7%) (first-generation: 6.6%, both: 21.7%, no medication:
14.1%), with a mean chlorpromazine equivalent of M = 526.9 mg, SD =
450.4. On average, participants were hospitalised on a psychiatric ward
3.6 times (SD = 4.9, based on reports of n = 64). Socio-demographic
and clinical data are summarised in Table 1.

2.2. Clinical interviews

Participants were diagnosed by a clinical psychologist using the
Structured Clinical Interview for Mental Disorders (SCID; German ver-
sion: Wittchen et al., 1997) in an updated version adhering to the Diag-
nostic and Statistical Manual of Mental Disorders-5th edition (DSM-5:
Falkai and Wittchen, 2018). Further, participants were interviewed with
a psychosis-specific interview battery consisting of the PSYRATS
(Haddock et al., 1999) to assess delusions and hallucinations, the Posi-
tive and Negative Syndrome Scale (PANSS; Kay et al., 1987) to assess
positive, negative, disorganised symptoms of psychosis and general

Table 1
Socio-demographic and clinical data of individuals with psychosis.

Variable Psychosis group (n = 71)
M (SD) Min-Max n

Age (years) 37.80 (12.15) 20-66 71
Age of psychosis onset 23.94 (8.30) 6-49 68
Duration of psychosis (years) 13.46 (9.87) 1-37 69
PSYRATS

Delusion 15.13 (3.61) 7-22 71

Hallucination 9.69 (12.89) 0-35 71

Total 24.82 (14.41) 7-55 71
PANSS

Positive score 16.72 (3.92) 9-27 71

Negative score 15.79 (4.85) 9-31 71

General psychopathology 33.82 (6.64) 19-54 71

Total 66.32 (11.41) 42-99 71
RFS 7.46 (1.58) 3-10 71
CDSS 6.10 (3.96) 0-17 71

% n

Gender male 57.8 71
Education final level® 71

High 50.7

Medium 254

Low 225

None 14
Employment status 69

Unemployed 449

Full-time 11.6

Part-time 17.4

Volunteer 14.5

Retired 29

Student 8.7

PSYRATS = Psychotic Symptom Rating Scales; PANSS = Positive and Negative Syndrome
Scale; RFS = Role Functioning Scale; CDSS = Calgary Depression Rating Scale for
Schizophrenia.

¢ Low, Hauptschulabschluss, 9 years; medium, Realschulabschluss, 10 years; high,
Abitur (A-level or high school equivalent), 13 years

psychopathology and the Calgary Rating Scale for depression in schizo-
phrenia (CDSS; German version: Miiller et al., 1999). Social functioning
was assessed with the Role Functioning Scale (RFS; German version as
used in Lincoln et al,, 2012).

2.3. ESM assessment

2.3.1. Paranoia

State paranoia was assessed with six items, encompassing the short-
version of the Paranoia Checklist comprising three items which have
been shown to be sensitive to change: “I need to be on my guard against
others”; “Strangers and friends look at me critically”; and “People try to
upset me” (Schlier et al., 2016), which we complemented by three fur-
ther items, previously used in ESM studies, in order to obtain a more re-
liable assessment of our primary variable of interest: “I feel suspicious.”,
“My thoughts are influenced by someone else.”, “I feel others intend to
harm me.” (Thewissen et al.,, 2011). Participants responded on 7-point
Likert scales (1 = not at all, 7 = very much) to which extent these state-
ments applied to them in the moment just before the prompt. Mean
scores at each timepoint were calculated. The internal consistency was
acceptable (o0 = 0.79) for the within-subject-level and excellent (o« =
0.96) for the between-subject-level.

2.3.2. Emotions

State negative affect (NA) was assessed with the mean score of
seven items (sad, anxious, guilty, irritable, lonely, insecure, nervous;
adapted from Drees, 2008). Participants indicated to which extent the
respective emotion was experienced at the moment before the prompt
on 7-point Likert scales (1 = not atall, 7 = very much). The internal con-
sistency was acceptable (o = 0.75) for the within-subject-level and ex-
cellent (o« = 0.91) for the between-subject-level.

2.3.3. Emotion regulation

Six state ER strategies (acceptance, cognitive reappraisal, distraction,
rumination, social sharing, suppression) were assessed with a single
item, respectively (e.g. reappraisal: “Just before the prompt, I tried to
think differently about the situation in order to feel better.”, see Appen-
dix). We followed pre-established recommendations for ambulatory as-
sessments (Reuschenbach and Funke, 2011, p. 550) and asked about the
engagement with ER strategies just before rather than at the moment of
the beep in order to capture spontaneous ER (instead of ER prompted by
the beep). All of these items were adapted from Nittel et al. (2018,
2019), who modelled them after Brans et al. (2013). For the rumination
item, the text comprised ER strategy use (“I ruminated”) and its result
(“without reaching a result”) to emphasise the repetitive nature of
this thinking style and sufficiently distinguish rumination from other
“thinking responses”, such as problem solving or reappraisal, which par-
ticipants had reported to be difficult in the pre-test phase of the Nittel
et al. study. Awareness of emotions was measured with an item adapted
from the Emotion-Regulation Skills Questionnaire (Berking and Znoj,
2008). Participants rated their use of each ER strategy and their emotion
awareness at the moment prior to the prompt on 7-point Likert scales
(1 = not at all and 7 = very much).

24. Procedures

Following inclusion in the study and the completion of a 2.5 h assess-
ment using experimental paradigms as part of the larger study, partici-
pants were trained by a research assistant on the use of the electronic
mobile assessment device (Android smartphones provided by the
study site) programmed with the movisensXS ESM application
(Movisens GmbH). ESM items were explained in detail by the research
assistant and any questions were resolved. A take-home manual was
provided which contained technical information as well as examples
of each ER strategy (adapted from Nittel et al., 2018). The 6-day ESM as-
sessment began on the next day after participants had left the
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laboratory. Between 10 am and 10 pm, smartphones beeped at 10 ran-
dom times a day in approximately 70-min-intervals, with a gap of at
least 30 min in between prompts. Participants answered the aforemen-
tioned questions concerning NA, state paranoia and ER strategy use at
each timepoint. On the third day participants were contacted by a re-
search assistant via phone in order to ascertain the proper functioning
of the assessment. Furthermore, participants could contact the research
team via phone in case of technical problems. After the assessment pe-
riod, participants returned the smartphones and received 40€ for the
attended experiments and the ESM study plus a bonus of 5€ for comple-
tion of at least 70% of the prompts.

2.5. Analyses

First, we set a minimum threshold of 10% of responses to all admin-
istered prompts per participant for inclusion in the data analysis. This
threshold was chosen in order to reduce the risk of losing representa-
tiveness of the sample. However, we were alive to the potential risk of
bias that can be introduced by participants choosing when to respond.
Thus, we conducted sensitivity analyses and examined the robustness
of the findings by applying a 30% and 50% threshold. In order to control
for between-person differences in affect and ER, variables were person-
mean centered (Nezlek, 2012). For the time-lagged analyses we paired
the assessment points (t) with previous assessment points (t-1) within
each day. No time-lagged analysis was conducted across missing data
points.

We tested whether state NA, deployed ER strategies, and their inter-
action at t-1 predicted paranoia at t with hierarchical linear mixed-
effect models of assessment points (level 1) nested in assessment days
(level 2) nested in participants (level 3). Random intercepts and fixed
slopes were calculated. One model for the direct effects (Hypotheses I
and II) and one model for the moderation effects (Hypothesis IIl) with
all relevant independent variables entered simultaneously were calcu-
lated (Hypotheses I and II: NA and ER-strategies, Hypothesis III: NA,
ER strategies, and NA x ER strategies). In order to control for
autoregressive effects over time and the stability of paranoia, we in-
cluded timepoint and paranoia at t-1 as control variables in all models.
To allow for a comparison of the effect sizes of the associations,
standardised beta-scores were calculated for all fixed effects (Lorah,
2018). Analyses were conducted with IBM SPSS Statistics software (ver-
sion 23) and R (Version 3.4.3).

Table 2

3. Results

On average, ESM questionnaires were completed for 72% of all
prompts (IQR = 36%, Min = 17%, Max = 98%), which is in line with pre-
viously reported compliance rates (Silvia et al,, 2013). Overall, there was
considerable variation in paranoia scores and ER strategy scores both
within and between subjects. Information on the individual completion
rates per participant, the distribution of paranoia scores and the applica-
tion of ER strategies is presented in the Appendix.

Hypothesis I. Negative affect as a predictor of subsequent paranoia. NA
at one timepoint (t-1) was a significant predictor of paranoia at the next
timepoint (t), b = 0.076, SE = 0.024, p <.001, 95% CI [0.029, 0.122]
(Table 2).

Hypothesis II. ER strategies as predictors of subsequent paranoia. As
can be seen in Table 2, none of the ER strategies (t-1) were significant
predictors of paranoia at t.

Hypothesis III. ER strategies as moderators of the pathway from nega-
tive affect to paranoia. Awareness of emotions at t-1 moderated the path
from NA (t-1) to paranoia (t). The negative unstandardised estimate in-
dicated that the more participants were aware of their emotions at t-1
the less strong was the link between NA at t-1 and paranoia at t. By con-
trast, rumination showed a reverse pattern: more rumination at t-1 am-
plified the pathway from NA at t-1 to paranoia at t (see Table 2). The
standardised beta-scores point to a slightly stronger moderation effect
of rumination than of awareness. No other ER strategies significantly
moderated the link between NA and paranoia.

3.1. Post-hoc analyses

Non-completers (those who declined to take part as well as those
who did not respond to a sufficient number of prompts) did not signif-
icantly differ from the included sample in regard to age, gender and ed-
ucation level. Non-completers (M = 13.89, SE = 3.59) did also not differ
from completers (M = 15.13, SE = 3.61) on the delusion score in the
PSYRATS, t(78) = —0.97, p = .335 (see Appendix). Applying a 30%
and 50% threshold as inclusion criteria revealed no diverging results
for Hypotheses I and IIl. However, a direct effect (Hypothesis II) was
found for rumination at t-1 as a significant predictor of paranoia at t
for both the 30% and the 50% threshold.

Negative affect (t-1) and emotion regulation strategies (t-1) as predictors of paranoia (t) controlled for timepoint and paranoia (t-1), using bootstrapping.

b SE p 95% CI Standardised 3
Timepoint —0.004 0.001 <0.001 —0.006; —0.002 —0.047
Paranoia (t-1) 0.202 0.024 <0.001 0.155; 0.251 0.086
Negative affect 0.076 0.024 0.001 0.029; 0.122 0.035
Acceptance —0.013 0.011 0.212 —0.034; 0.008 —0.011
Awareness —0.016 0.011 0.156 —0.038; 0.006 —0.013
Reappraisal —0.018 0.011 0.098 —0.039; 0.003 —0.015
Distraction 0.001 0.008 0.940 —0.015; 0.016 0.001
Rumination —0.020 0.011 0.073 —0.043, 0.001 —0.018
Suppression —0.016 0.012 0.169 —0.040; 0.007 —0.013
Social sharing 0.010 0.011 0.362 —0.012; 0.032 0.008
Acceptance x negative affect —0.001 0.013 0.968 —0.026; 0.026 0.000
Awareness x negative affect —0.030 0.013 0.020 —0.055; —0.004 —0.023
Reappraisal x negative affect 0.004 0.012 0.709 —0.020; 0.028 0.004
Distraction x negative affect 0.008 0.010 0.401 —0.011; 0.028 0.008
Rumination x negative affect 0.032 0.011 0.004 0.010; 0.054 0.030
Suppression x negative affect 0.000 0.011 0.985 —0.023; 0.023 0.000
Social sharing x negative affect 0.009 0.014 0.503 —0.018; 0.036 0.006

Note. Interpretation of moderation effects. Negative unstandardised estimate: the deployment of a respective emotion regulation strategy weakened the path from negative affect at one
timepoint to paranoia at the next. Positive unstandardised estimate: the deployment of a respective emotion regulation strategy strengthened the path from negative affect at one

timepoint to paranoia at the next.
Bold values indicates statistically significance at p < 0.05.
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4. Discussion

Building on the evidence of an affective pathway to paranoia and a
putatively maladaptive pattern of ER-strategies in psychosis, we tested
whether the way in which individuals with delusions regulate their
emotions in daily life impacts on the link from negative affect to para-
noia. We were able to replicate the affective pathway as such by finding
a stable time-lagged effect from negative affect to paranoia. Regarding
ER, we found that higher levels of emotion awareness weakened the im-
pact of negative affect on paranoia, whereas rumination amplified it.

These findings support the notion of ER as a moderator rather than a
direct predictor. Thus, a person's momentary choice of an ER strategy for
regulating negative affect determines whether this affect transforms
into paranoia or not. These findings are in line with the results from
Visser et al. (2018). They found the extent of ER strategies used in
daily life to explain 25% of the variance in baseline levels of positive
symptoms. When intensity of negative affect was added, the accounted
variance increased to 37%, which possibly implies that ER strategies un-
fold their impact on paranoia through the interplay with negative
emotions.

4.1. Awareness as a moderator of the affective pathway to psychosis

More specifically, our findings indicate that emotion awareness con-
stitutes a resilience factor that prevents the emergence of paranoia due
to negative emotional states. This further corroborates the view that the
ability to be aware of emotions is a crucial prerequisite of ER (Van Rijn
et al.,, 2011) and the bedrock for the successful application of further
skills to modify emotions (Berking and Whitley, 2014). Interestingly,
the fact that awareness of emotions appears to play a significant role
in the translation of negative affect to paranoia corresponds with previ-
ous research, which widely suggested that people with psychosis have
difficulties in emotion awareness. Building on Berking's model, our
own group has found participants with psychosis to report reduced
skills related to awareness and understanding emotions, but not in the
ability to modify them (Lincoln et al., 2015b). Moreover, emotion
awareness is a relevant part of the considerably broader, multi-
dimensional construct alexithymia that has been found to be closely
linked to psychosis (see review: O'Driscoll et al., 2014). Alexithymia en-
compasses cognitive-affective disturbances in identifying and describ-
ing emotions next to difficulties in distinguishing feelings from the
sensations of emotional arousal (Taylor et al., 1991). Studies on related
constructs such as emotional intelligence (Barrett and Gross, 2001),
which encompasses emotion processing and includes the ability to
identify emotions, also found marked difficulties in people with psycho-
sis (Kee et al., 2009). Finally, a study using the concept of emotional
granularity, which captures the degree of precision in differentiating be-
tween emotional states, showed that patients with psychosis were less
able to differentiate emotions (Kimhy et al., 2014). The ability to identify
and describe emotions was also found to be correlated with social func-
tioning in patients with psychosis (Kimhy et al., 2012) and to explain
23% of the variance in social functioning in a high risk sample (Kimhy
et al,, 2016). Hence, supporting patients with psychosis in emotion
awareness might not only ameliorate symptoms of paranoia but also
improve social functioning, which may result in a positive self-
perpetuating cycle.

Given the links between related constructs of awareness and psy-
chosis, the question arises how awareness might unfold its protective
impact on the affective pathway. A beneficial aspect of awareness has
been described by Damasio (1994), suggesting that awareness enables
emotional information to be processed and integrated into cognitive
processes. In other words, awareness might depict an integral meta-
cognitive component, embedding emotional information into their con-
text, and thus allowing for flexibility, distance towards feelings, and
adaptive processing. Therefore, awareness might enable a better inte-
gration of emotional information into reasoning processes, allowing

the person to take a step back in order to purposefully engage into pro-
active problem-solving or acceptance where little can be done.

4.2. Rumination as a moderator of the affective pathway to psychosis

In contrast to awareness, rumination strengthened the affective
pathway to paranoia. Thus, our data suggest that if in response to nega-
tive affect a person engages in rumination, “(...) trapped in a vortex of
endless questions (...)” (Luca, 2019, p. 1), the subsequent emergence
of a paranoid state of mind becomes more likely. Rumination can be de-
scribed as a process to “escape from aversive self-focus by suppressing
negative feelings and thoughts cognitively or by engaging in behaviors
to avoid self-awareness.” (Nolen-Hoeksema et al., 2008, p. 410). It
seems likely that this form of maladaptive repetitive thinking is not a
specific risk factor for psychosis, but a general risk factor that enhances
habitual thought patterns. For people with psychosis, delusional inter-
pretations may be the predominant habitual thought pattern. Also, ru-
mination - if it focuses on self-devaluation - may lead on to
increasingly unbearable negative affect (e.g. strong anxiety) that
makes beliefs congruent with the emotion more likely (e.g. threat be-
liefs (Freeman et al., 2001)). Alternatively, it is conceivable that the
avoidance of self-awareness that is stressed in the definition of rumina-
tion by Nolen-Hoeksema et al. (2008) might be a function of otherwise
unbearable affect or its explanations. It is possible that if people with
high levels of arousal fail to identify their emotions (such as anxiety,
sadness, or anger), the lack of relevant contextual information may
make it more difficult to interpret the situation correctly and increase
the risk of attributing it to external causes. This notion might be related
to studies applying the misattribution of arousal paradigm, in which ini-
tial arousal is attributed to another plausible cause (Cotton, 1981). Pos-
sibly, awareness and rumination represent two sides of the same coin,
which seems to be reflected in the diametrically opposed moderator ef-
fects in our data. The practical implication for this could be the follow-
ing: what a person seems to avoid through rumination, is reached in a
state of awareness.

4.3. Clinical implications

So far, adaptations of acceptance- and mindfulness-based interven-
tions for psychosis constitute approaches that directly address these
processes. By promoting the awareness of inner-experiences (e.g. emo-
tions and symptoms) these interventions aim to ease distress and
achieve control (Chadwick, 2014). Further, a randomised-controlled
treatment trial targeting negative perseverative thinking styles in a psy-
chosis sample yielded promising results in terms of a reduction in the
perseverative thinking style itself and the persecutory delusions
(Freeman et al., 2015a). Building on these promising developments,
our findings suggest that a worthwhile endeavour seems to address
both awareness and rumination as valuable treatment targets in a psy-
chological intervention. In such an approach, awareness as a key prereq-
uisite could become the focus of the treatment, with interventions
aimed at fostering the ability to describe and label emotions (Kashdan
et al., 2015), for example by using visual demonstrations of feelings,
such as a ‘feeling wheel’, as is often provided within psychoeducation
on emotions or by encouraging patients to describe physical percep-
tions of their current states. Indeed, a range of beneficial effects are as-
sociated with affect labeling (for a review see Torre and Lieberman,
2018). For example, in a sample of patients with a specific phobia,
Kircanski et al. (2012) found that labeling emotions during exposure
helped to reduce experienced fear in the moment and to reduce the
physiological indicator of emotional arousal one week later. Beyond
the pure awareness of emotions, it further appears beneficial to support
patients to perceive emotions as indicators of core goals and needs,
which is promoted in emotion-focused therapy (Greenberg, 2011,
p- 80).
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4.4. Discussion of non-significant remaining ER strategies

Lastly, it is important to understand why the remaining ER strategies
(reappraisal, social sharing, acceptance, suppression and distraction)
did not moderate the affective pathway to paranoia. This is surprising
given the well-established link between the self-reported habitual use
of reappraisal or suppression and psychopathology across a variety of
disorders (Aldao et al., 2010) and in psychosis (Ludwig et al., 2019a).
It is easy to envision that trait measures of ER are formed by control be-
liefs (De Castella et al., 2013) and self-efficacy (Gunzenhauser et al.,
2013). Moving into the context of patients' daily lives provides a differ-
ent perspective on strategy use. For one, contextual factors might influ-
ence the impact of the various strategies (Aldao et al., 2015). Also, it
might be necessary to take polyregulation (i.e. the use of multiple ER
strategies at the same time; Ford et al., 2019) into account. In that
sense, it is conceivable that studying the sequential use of ER strategies
could help us to arrive at a more nuanced understanding of whether a
particular sequence is more or less likely to increase the symptomatic
response to negative affect.

4.5. Limitations

Our results should be interpreted in the light of several limitations.
First, the participants in this study might represent a particularly moti-
vated group as they were recruited as part of a therapy trial with a focus
on emotions. They may have higher self-awareness than a randomly se-
lected sample or even better ER abilities than other patients. Second, the
assessment was restricted to consciously accessible strategies. Arguably,
ER not only encompasses explicit strategies but also results from im-
plicit mechanisms (Koole and Rothermund, 2011). Third, the various
ER strategies were assessed with one item. So far, this has been common
practice in ESM studies on ER (e.g. Visser et al., 2018) in order to mini-
mise the total assessment time per trial. This could have resulted in a
less valid assessment of ER. In a different publication on the same sam-
ple we showed that most of the ER strategies were indeed linked to af-
fect in daily life and also to some extent to well-validated habitual
questionnaires, suggesting some validity of the measures (Ludwig
et al.,, 2019b, submitted). However, further research on the most valid
and reliable way to assess ER in ESM designs would be helpful to further
pursuing the issues of interest here. Furthermore, although we followed
recommendations for ambulatory assessments by asking about the en-
gagement with ER just before rather than at the beep (Reuschenbach
and Funke, 2011, p. 550), we cannot rule out that we introduced a recall
bias. Also, one item (rumination) included not only the strategy itself
but also its result, in order to distinguish it from other thinking styles.
Possibly, this item additionally assessed success. Thus, future studies
would benefit from further developing items which carefully differenti-
ate between application and success of the respective strategy. Forth, it
can be argued that the self-report approach to emotion awareness ap-
pears paradoxical, so further studies need to test the validity of self-
reported emotion awareness. However, on a trait-level Lischetzke and
Eid (2003) suggested that a self-report of awareness is possible. Fifth, al-
though our items asked for the moment just before the prompt, we can-
not rule out that the assessment of negative affect increased the
awareness of the emotions. Lastly, as the time-lagged data at hand are
still correlative in nature, it is not possible to draw a causal inference.

4.6. Conclusion

To conclude, this study shows that emotion awareness and rumina-
tion levels modulate the time-lagged association between negative af-
fect and paranoid beliefs. Thus, future studies should investigate the
causal effect of these momentary ER strategies on the affective pathway.
Once the causal relationship is established, a promising avenue for fu-
ture research is to continue investigating rumination and to add aware-
ness as potential treatment targets. This could include fostering the

combined ability to stop and notice present emotions and to disengage
from the thought processes which maintain them.
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Supplementary Data — Studie lll

A.
Overview of all constructs assessed in the ESM study.

Experience Sampling Construct being assessed | Items
Methodology

Sleep quality “How satisfied are you with your
sleep?”, “How deeply did you
sleep?”, “How restful was your

sleep?”
Positive affect Satisfied, happy, relaxed, proud
Negative affect Anxious, sad, irritable, lonely,

insecure, nervous

Emotion regulation Awareness, acceptance,
cognitive reappraisal, seeking
support, suppression,
rumination, distraction

Paranoia Brief 3-item version of Paranoia
Checklist (Schlier et al., 2016) + “I
feel suspicious.”, “My thoughts
are influenced by someone
else.”, “| feel others intend to
harm me.” (Thewissen et al.,

2011)
Context “l'am alone.” Yes/no
Self-acceptance “I like myself at the moment.”, “I

doubt myself at the moment.”, “|
accept myself the way I am at
the moment.”, “l am ashamed of
myself at the moment.”

(Thewissen et al., 2011)
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Overview of ESM items to assess emotion regulation

“Just before the beep...”

Rumination = “I ruminated without reaching a result”
Suppression = “I have tried to hide my feelings from others”

Cognitive Reappraisal = “I tried to think differently about the situation in order to feel

better”

Distraction = “I have distracted myself from my feelings (through chatting, reading,
listening to music, watching TV, etc.)”
Social sharing = “I have told others (acquaintances, friends, family), how | am feeling”

Acceptance = “| told myself it is all right how | am feeling.”

Awareness = “| was aware of my feelings.”

C.

Completers vs. Non-Completers

Variable Completers  Non-Completers
(n=T) (n=9)
M (SD) M (SD) Statistic
Age (years) 37.80 (12.15)  35.33 (13.01) (78)=-0.570, p=.570
PSYRATS —Delusion 1513 (3.61)  13.89 (3.59) t(78)=-0.97, p=.335
% %
Gender male 59.2 66.6 x%(1)= 0.665
Education final
level®
High 54.9 333 ¥2(3)= 2.186, p=.535
Medium 254 22.2
Low 22.5 44.0
None 1.4 0

Note: PSYRATS, Psychotic Symptoms Rating Scale; Non-Completers (=including those who

declined to take part as well as those who did not respond to a sufficient number of prompts)
° Low, Hauptschulabschluss; medium, Realschulabschluss; high, Abitur (A-level or high school

equivalent)
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Completion rates
n=71

0,9
0.8
0.7
0.6

0.5

0.2
0.1 | |
0

Figure 1. Completion rates in ESM assessments per participant (100% 2 60

questionnaires over 6 days).
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Figure S1. Frequency of paranoia scores in
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Figure S7. Frequency of rumination scores | Figure S8. Distribution of rumination scores by
in ambulatory assessment participant
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Figure S9. Frequency of social sharing Figure S10. Distribution of social sharing scores
scores in ambulatory assessment by participant
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Figure S11. Frequency of suppression scores | Figure S12. Distribution of suprresion scores by
in ambulatory assessment participant
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Figure S13. Frequency of distraction scores
in ambulatory assessment
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Figure S14. Distribution of distraction scores by
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Figure S15. Frequency of accepting scores in
ambulatory assessment
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Figure S16. Distribution of accepting scores by
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Entfallt aus datenschutzrechtlichen Griinden
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1. Anhang D: Curriculum vitae 156

Entfallt aus datenschutzrechtlichen Griinden



