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Abstract

Background. There is an increasing interest in interventions to foster resilience, that is, the
maintenance or quick recovery of mental health despite adversities. Healthcare professionals (HCP),
exposed to various work-related stressors, are at an elevated risk of mental disorders and might
benefit from such programs. Due to methodological weaknesses, previous reviews cannot answer the
qguestion of which interventions are really effective in HCP and how they should be implemented.
Besides stressor exposure, biases in information processing may also determine mental health, with a
focus on the reduction of negativity biases in previous research. Although a positivity bias (PB) is
viewed as protective factor that might also facilitate a resilient response to stressors, training
approaches to foster a PB have been neglected, especially at the level of action tendencies.
Objectives. Overall, this thesis addresses the question of whether interventions to foster resilience are
effective in improving resilience and mental health by the following two objectives: 1) To synthesize
the evidence on the efficacy of resilience training (i.e., trainings fostering one or several resilience
factors) in HCP and to explore the potential moderating role of intervention characteristics (e.g.,
setting), in order to assess the meaning of these programs. 2) To develop a mobile-based positivity
training at the level of action tendencies using various affective stimuli which solely focuses on the
resilience factor of PB and whose feasibility and effects are evaluated. Methods. Two complementary
approaches were used. First, a systematic Cochrane review and meta-analysis was conducted.
CENTRAL, MEDLINE, Embase, 11 other databases, and three trial registries were searched from 1990
to June 2019, with reference lists being checked and researchers in the field contacted. Randomized
controlled trials (RCTs) in adults aged > 18 years who are employed as HCP, comparing any form of
psychological intervention to foster resilience, hardiness, or posttraumatic growth against a
comparator, were eligible. Primary outcomes were resilience and mental health, secondary outcomes
were resilience factors. Study selection, data extraction, quality assessment, and the rating of the
certainty of evidence were performed in duplicate. Random-effects meta-analyses were conducted
along with preplanned subgroup and sensitivity analyses. Second, in the empirical pilot study
TRAINPositivity (single-group design), N = 41 healthy participants (university students) exposed to

many microstressors underwent the three-week mobile-based intervention called “Breezly”. Based on
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the modified Approach Avoidance Task (AAT) and using pictures from validated databases, “Breezly”
included daily sessions of picture training. Using a pre- and postassessment with Ecological
Momentary Assessment (EMA) throughout the intervention, perceived stress and the perceived
severity of microstressors served as primary outcomes, with the latter being compared to a (matched)
historical control group (N = 70). Secondary outcomes included implicit action tendencies, measures of
resilience and well-being, psychological EMA outcomes (e.g., mood), cognitive reappraisal, and
emotional experience. Data were analyzed using various methods (e.g., multilevel modeling). Results.
Overall, both projects provided mixed results concerning the positive effects of interventions to foster
resilience. In the systematic review, 44 RCTs were identified, with 39 solely in HCP (N = 6,974) and four
in mixed samples (N = 1,000). Most studies investigated high-intensity group interventions, delivered
face-to-face, and based on combined theoretical foundations. At postintervention, very-low certainty
evidence indicated that, compared to controls, HCP receiving resilience training may report higher
levels of resilience and lower levels of depression, and stress. There was little or no evidence for any
effect on anxiety and well-being. Effect sizes were small to moderate, with the positive effects
maintained within 3 months after training, but mostly not evident at longer follow-ups. Data on
undesired events were only available for three studies, with none reporting any adverse effects.
Subgroup analyses showed no consistent effect modifiers. Controlled for stressor exposure and the
baseline attributional style, the app-based study found no evidence for any training effects on the
above-mentioned outcomes, with the changes in action tendencies not moderated by attributional
style. Only the ability to distance from negative stimuli partly improved. Conclusions. Both projects
contribute to resilience intervention research. The systematic review provides very-low certainty
evidence that resilience training may result in higher levels of resilience, lower levels of depression,
stress, and higher levels of certain resilience factors at postintervention, with the effects mostly
sustained in the short-term. The paucity of medium- and long-term data, restricted geographical
distribution, and heterogeneous interventions limit the generalizability of results; thus, conclusions
should be drawn carefully. A need for high-quality replications and improved study designs is implied.
Second, the findings of the pilot study indicate that the app-based training is feasible, but did not

change most of the psychological outcomes, partly attributable to (methodological, intervention)
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limitations. The results arise the question of the suitability of the AAT as a measure of PB at the action

level. Given the tendency for improvements for several outcomes, there is a need for further research

to develop the training and examine its efficacy, for example in (stressor-exposed) individuals like HCP.
Keywords: systematic review, meta-analysis, resilience, interventions, healthcare

professionals, positivity bias, mobile-based, Approach Avoidance Task, action tendencies, pilot study
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Zusammenfassung

Hintergrund. An Interventionen zur Férderung von Resilienz, d.h. der Aufrechterhaltung oder
schnellen Riickgewinnung der psychischen Gesundheit trotz Widrigkeiten, besteht ein wachsendes
Interesse. Beschaftigte im Gesundheitswesen, die verschiedenen arbeitsbezogenen Stressoren
ausgesetzt sind, haben ein erhdhtes Risiko fiir psychische Erkrankungen und kénnten von
entsprechenden Programmen profitieren. Aufgrund methodischer Schwachen sind bisherige Reviews
nicht in der Lage, die Frage zu beantworten, welche Interventionen bei Gesundheitspersonal wirklich
effektiv sind und wie diese implementiert werden sollten. Neben der Stressorexposition kdnnen auch
Verzerrungen in der Informationsverarbeitung die psychische Gesundheit determinieren, wobei der
Fokus der bisherigen Forschung auf einer Reduktion eines Negativitadtsbias lag. Obwohl ein
Positivitatsbias (PB) als protektiver Faktor angesehen wird, der eine resiliente Reaktion auf Stressoren
ebenfalls erleichtern kénnte, wurden Trainingsansatze zur Férderung eines PB bislang vernachldssigt,
insbesondere auf der Ebene von Handlungstendenzen. Ziele. Insgesamt behandelt diese Dissertation
die Frage nach der Wirksamkeit von Resilienzinterventionen auf Resilienz und die psychische
Gesundheit, ausgedriickt durch die folgenden beiden Ziele: 1) die Evidenz zu den Effekten von
Resilienztrainings (d.h. Trainings, die einen oder mehrere Resilienzfaktoren fordern) auf
Gesundheitspersonal synthetisieren und die potenzielle moderierende Rolle von
Interventionsmerkmalen (z. B. Setting) explorieren, um die Bedeutung dieser Trainingsprogramme zu
beurteilen, 2) Entwicklung eines mobil-basierten Positivitatstrainings auf der Ebene von
Handlungstendenzen unter Verwendung verschiedener affektiver Stimuli, welches sich ausschlielRlich
auf den Resilienzfaktor PB fokussiert, und dessen Durchfiihrbarkeit und Effekte evaluiert werden.
Methoden. Zwei komplementdre Ansdtze kamen zum Einsatz. Zunachst wurde ein systematisches
Cochrane-Review mit Metaanalyse durchgefiihrt. CENTRAL, MEDLINE, Embase, 11 weitere
Datenbanken und Trialregister wurden zwischen 1990 und Juni 2019 durchsucht, wobei Referenzlisten
geprift und Forscher:innen in diesem Feld kontaktiert wurden. Bericksichtigt wurden randomisiert-
kontrollierte Studien (RCTs) bei Erwachsenen im Alter von > 18 Jahren, die als Fachkrafte im
Gesundheitswesen beschaftigt sind, in denen jede Form einer psychologischen Intervention zur

Forderung von Resilienz, Hardiness oder posttraumatischer Reifung mit einer Kontrollgruppe
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verglichen wurde. Primare Endpunkte waren Resilienz und die psychische Gesundheit,
Resilienzfaktoren waren sekundare Endpunkte. Die Studienselektion, Datenextraktion,
Qualitatsbeurteilung und die Bewertung der Vertrauenswiirdigkeit der Evidenz erfolgten doppelt.
Random-effects Metaanalysen wurden neben Subgruppen- und Sensitivitatsanalysen durchgefiihrt.
Zweitens nahmen an der empirischen Pilotstudie TRAIN,Positivity (Eingruppen-Design), N = 41 gesunde
Teilnehmer:innen (Studierende) mit vielen Mikrostressoren an der dreiwdchigen mobil-basierten
Intervention ,,Breezly” teil. Auf Basis der modifizierten Approach Avoidance Task (AAT) und unter
Verwendung von Bildern aus validierten Datenbanken beinhaltete ,Breezly” tagliche Sitzungen eines
Bildertrainings. Anhand einer Pra- und Posttestung mit Ambulantem Assessment (EMA) wahrend der
Intervention dienten wahrgenommener Stress und die wahrgenommene Belastung durch
Mikrostressoren als primare Endpunkte, wobei Letztere mit einer (gematchten) historischen
Kontrollgruppe (N =70) verglichen wurde. Sekundare Endpunkte umfassten implizite
Handlungstendenzen, MaRe zu Resilienz und Wohlbefinden, psychologische EMA-MaRe (z. B.
Stimmung), kognitive Neubewertung und das emotionale Erleben. Die Daten wurden mit Hilfe
verschiedener Methoden (z. B. Multilevel-Analyse) analysiert. Ergebnisse. Insgesamt lieferten beide
Projekte gemischte Resultate hinsichtlich der positiven Effekte von Interventionen zur
Resilienzforderung. Im systematischen Review wurden 44 RCTs identifiziert, von diesen 39
ausschlieBlich in Gesundheitspersonal (N = 6974) und vier in gemischten Stichproben (N = 1000). Die
Mehrzahl der Studien untersuchte Gruppeninterventionen von hoher Intensitat, die face-to-face
dargeboten wurden und auf einer Kombination theoretischer Ansatze basierten. Auf Basis einer sehr
niedrigen Vertrauenswiirdigkeit der Evidenz zum Posttest zeigten sich fir Gesundheits-
mitarbeiter:innen, die ein Resilienztraining erhielten, verglichen mit Kontrollprobanden, ein héheres
Resilienzniveau und niedrigere Werte in Depression und Stress. Geringe bis keine Evidenz fiir Effekte
lag in Bezug auf Angst und Wohlbefinden vor. Die Effektstarken waren gering bis moderat, wobei die
positiven Effekte bis drei Monate nach dem Training anhielten, jedoch zu spateren Follow-ups meist
nicht evident waren. Daten zu unerwiinschten Ereignissen lagen nur fur drei Studien vor, von denen
keine nachteilige Effekte berichtete. Die Subgruppenanalysen ergaben keine konsistenten

Moderatoren der Wirksamkeit. Unter Kontrolle der Stressorexposition und des Attributionsstils zur
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Baseline erbrachte die App-basierte Studie keine Evidenz fiir mogliche Trainingseffekte auf die oben
genannten Endpunkte, wobei die Veranderung in Handlungstendenzen auch nicht durch den
Attributionsstil moderiert wurde. Lediglich die Fahigkeit, sich von negativen Stimuli zu distanzieren,
verbesserte sich teilweise. Schlussfolgerungen. Beide Projekte tragen zur Resilienz-
Interventionsforschung bei. Auf Basis einer sehr niedrigen Vertrauenswirdigkeit der Evidenz im
systematischen Review konnen Resilienztrainings die Resilienz verbessern, Depression und Stress
reduzieren und gewisse Resilienzfaktoren nach der Intervention starken, wobei die Effekte
Uberwiegend kurzfristig anhalten. Der Mangel an mittel- und langfristigen Daten, eine beschrankte
geographische Verteilung und heterogene Interventionen limitieren die Generalisierbarkeit der
Ergebnisse, weshalb Schlussfolgerungen vorsichtig erfolgen sollten. Das Review impliziert einen Bedarf
an qualitativ hochwertigen Replikationen und verbesserten Studiendesigns. Zweitens indizieren die
Ergebnisse der Pilotstudie, dass das App-basierte Training durchfiihrbar ist, aber die meisten
psychologischen Endpunkte nicht verdanderte, was teilweise auf Limitationen (methodisch,
Intervention) zurlickzufiihren ist. Die Ergebnisse werfen die Frage nach der Eignung der AAT als ein
Mal fiir den PB auf der Handlungsebene auf. Angesichts der Verbesserungstendenzen fiir mehrere
Endpunkte besteht weiterer Forschungsbedarf, um das Training weiterzuentwickeln und seine
Wirksamkeit, beispielsweise bei (stressorexponierten) Personen wie Gesundheitspersonal, zu
untersuchen.

Schliisselwérter: Systematisches Review, Metaanalyse, Resilienz, Interventionen, Gesundheits-

personal, Positivitatsbias, mobil-basiert, Approach Avoidance Task, Handlungstendenzen, Pilotstudie
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INTRODUCTION 1

1 Introduction
“We are all, always, in the dangerous river of life. The twin question is: How dangerous is our river?
How well can we swim?” Aaron Antonovsky

Similar to Antonovsky’s well-known metaphor (Antonovsky, 1996; Franke, 1997), humans are
confronted with various stressors, ranging from minor stressors and challenging life circumstances to
traumatic events that are a risk factor for the development of mental disorders (Kalisch et al., 2017).
Each year, more than half a billion people suffer from mental disorders worldwide (Vos et al., 2015),
with stress-related diseases (e.g., affective disorders) being most common (Jacobi et al., 2014, 2016;
Moller et al., 2017; WHO, 2015). Through direct (e.g., healthcare costs) and indirect costs (e.g.,
productivity loss), they have an enormous impact, not only for the individual, but for the healthcare
and social welfare systems as well (Bloom et al., 2011; Trautmann et al., 2016; Vos et al., 2015).

On the other hand, there is inter-individual variability concerning the ability to cope with
stressors (Lepore & Revenson, 2006). This means, people differ in resilience, that is, the maintenance
or quick recovery of mental health during or after adversities. Given the prevalence of mental
disorders, the concept of resilience and the identification of factors that keep humans healthy is
particularly important. As a concept of health promotion, research on resilience, its predictors, and
underlying mechanisms offers innovative possibilities for the purpose of prevention, for which
numerous calls have been prompted (e.g., Mental Health Global Action Program; WHO, 2002). In the
wake of current definitions of resilience as a dynamic process, there is a growing interest in training
resilience (e.g., "Health2020"; WHO, 2017). Overall, this thesis addresses the question of whether
interventions to foster resilience are effective in improving resilience and mental health, by combining
a systematic review of resilience trainings and an empirical study of a newly developed intervention.

Healthcare professionals (HCP; e.g., physicians, nurses) are at high risk of being exposed to
many stressors with a potential negative impact on their mental health, making the concept of
resilience important for this target group (e.g., Hart et al., 2014). To date, several systematic reviews

have examined the efficacy of resilience interventions in various populations (e.g., Leppin et al., 2014),
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including HCP (e.g., Lavin Venegas et al., 2019), suggesting positive effects. However, the available
evidence is limited due to methodological weaknesses of previous reviews. Conclusions on adequate
implementation are missing. Therefore, by addressing these limitations, one objective of this work is
to synthesize the current evidence on the efficacy of psychological resilience interventions in HCP in a
systematic Cochrane review with meta-analyses. Besides stressor exposure, the selective processing of
affective information is a determinant of mental health. In line with pathogenesis, intensive research
has been undertaken on biases for negative stimuli (i.e., negativity biases, NB) — a risk factor for the
development of emotional stress-related disorders (e.g., Mathews & MaclLeod, 2005). However, a
positivity bias (PB), that is, the preferable processing of positive information and thus a potential
resilience factor (Fox et al., 2009), which is modifiable by training, has rarely been examined. Although
resilience-training programs with promising effects on mental health partly include elements to foster
a PB at different levels (e.g., training of optimism; see also 2), only few interventions to train a PB at
the level of action tendencies have been performed, none of them in relation to resilience. Based on
reviews in the field of Cognitive Bias Modification (CBM), laboratory paradigms and self-report
measures were primarily used to implement the interventions and assess their effects, resulting in
unclear ecological validity. Thus, there is a gap regarding mobile-based interventions and ambulatory
assessment, which is also shown by the Cochrane review in this thesis (see 2). The pilot study
TRAIN4Positivity in the second part of this work aims ad addressing these research gaps, by providing
insights concerning the potential effects of a mobile-based positivity bias training (MB-PBT) at the
action level. Using ambulatory assessment, the efficacy of a newly developed Ecological Momentary
Intervention (EMI; called “Breezly”) is examined in healthy adults with many stressors.

Overall, this work aims at supplementing resilience intervention research twofold: First, to
assess the evidence base on resilience trainings and their meaning (in HCP; see 2). Second, to evaluate
a MB-PBT at the action level for the first time (see 3), to gain knowledge about its feasibility, and to
possibly use it in individuals with elevated stressor exposure, such as HCP, in the future. For reasons of

clarity, the two projects are presented separately, before combining them in concluding remarks.
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2 Systematic Cochrane Review and Meta-Analysis on Psychological Interventions to Foster

Resilience in Healthcare Professionals

2.1 Theoretical Background
2.1.1 Stressor Exposure in HCP and Effects on Mental Health

HCP are exposed to a substantial number of environmental and psychosocial stressors (Aiken
et al., 2001; Hannigan et al., 2009; Jennings, 2008; Kumar, 2016; Lambert et al., 2004). Patient-related
stressors may include pressure by patients and relatives up to physical or verbal aggression and
exposure to suffering and death (Jackson et al., 2007; McAllister & McKinnon, 2009; McCann et al.,
2013). Work-related stressors include, for example, time pressure, long and irregular working shifts,
the responsibility of medical decision-making as well as social expectations (Lateef, 2011; McAllister &
McKinnon, 2009; McCann et al., 2013). Moreover, healthcare staff can be exposed to many
organizational adversities, such as multidisciplinary teamwork, inflexible hierarchies, staff downsizing,
and technological changes (Jackson et al., 2007; McAllister & McKinnon, 2009; McCann et al., 2013;
Zander-Jentsch et al., 2012).

This stressor exposure, often chronic in nature, can negatively affect the employees’
mental health (see also Appendix D1.1). Physicians and other employees in the healthcare industry
have been shown to report sleep disorders (M. S. Kim et al., 2018; Schlafer et al., 2014). Healthcare
workers are at increased risk of developing burnout symptoms (e.g., increased emotional exhaustion
compared to norms in 15.2%—-43.2% of nurses over five European countries; Aiken et al., 2001). There
is also considerable evidence for an increased risk of stress-related mental disorders (Gracino et al.,
2016; Harvey et al., 2009; Robertson & Perry, 2010; Weinberg & Creed, 2000; Wieclaw et al., 2006)
including, for example, symptoms of depression (Frank & Dingle, 2000; Gong et al., 2014; Tomioka et
al., 2011) or posttraumatic stress disorder (Jonsson et al., 2003; Mealer et al., 2009; Ong et al., 2016).
Due to emotional stressors, such as working with traumatized clients or patients, healthcare workers
commonly reported secondary traumatic stress (e.g., Adams et al., 2006). Moreover, they have been

shown to report higher rates of substance misuse (e.g., Horsfall, 2014) and increased perceived stress
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(e.g., Leonelli et al., 2017). Finally, higher suicide rates for healthcare staff (e.g., physicians) compared
to other disciplines have been demonstrated (Horsfall, 2014; Meltzer et al., 2008). In the face of
chronic stressors and the negative impact on physical and mental health, healthcare workers have
higher numbers of days absent due to illness (Michie & Williams, 2003; Moberly, 2018) and reported
reduced job satisfaction (Kuburovi¢ et al., 2016; Lu et al., 2016). Overall, based on these findings, the
concept of resilience has become increasingly important in the healthcare sector (Hart et al., 2014;

McAllister & McKinnon, 2009; McCann et al., 2013; Robertson et al., 2016).

2.1.2 Definition of Resilience

Derived from the Latin “resilire” (“bounce back”), the concept of resilience has substantially
changed over the past decades (Hu et al., 2015). Trait resilience refers to resilience defined as personal
resources or static, positive personality characteristics that enhance an individual’s adaptation (Block
& Kremen, 1996; Nowack, 1989; Wagnild & Young, 1993). However, personality rather seems to be
one of many factors that affect if a person maintains or regains mental health despite adversity
(Bonanno & Diminich, 2013; Luthar et al., 2000). Therefore, although individuals with resilience-
conducive traits may be more likely to have positive outcomes in view of adversity (Miller &
Harrington, 2011), these traits should not be confounded with resilience (Kalisch et al., 2015).

According to an outcome-oriented definition, resilience is a positive outcome, that is, the
maintenance or fast recovery of mental health despite significant adversity (Kalisch et al., 2017;
Mancini & Bonanno, 2009). It can only be determined during or after the exposure to stressors
(Chmitorz, Kunzler, et al., 2018). These may include short-term/acute or long-term/chronic stressors,
micro- or macrostressors (e.g., daily hassles or critical life events and trauma), social, psychological, or
physical stressors (Kalisch et al., 2017; Kalisch et al., 2015). Resilience as outcome is partially
determined by resilience factors (Haglund et al., 2007; lacoviello & Charney, 2014; Mancini &
Bonanno, 2009; Southwick et al., 2005; Wu et al., 2013). The latter (see 2.1.3.2 and Appendix D2.1 and
D2.2) describe (internal/external) resources protecting individuals from the potential negative impact

of stressors (Chmitorz, Kunzler, et al., 2018; Fletcher & Sarkar, 2013; Rutter, 1985).
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Most recently, based on a process-oriented approach (see also Appendix D1.2), resilience is
considered as a multidimensional and dynamic process (Johnston et al., 2015; Kalisch et al., 2015; Kent
et al., 2014; Southwick & Charney, 2012), characterized by either a trajectory of undisturbed mental
health during or after adversities, or by temporary dysfunctions followed by successful recovery (APA,
2020a; Kalisch et al., 2015; Mancini & Bonanno, 2009; Norris et al., 2009; Rutten et al., 2013; Sapienza
& Masten, 2011). Up to now, there is no general consensus on how to define resilience. However,
researchers have agreed on two essentials: 1) the exposure to significant adversity, and 2) the
successful adaptation to this stressor (Earvolino-Ramirez, 2007; Jackson et al., 2007; Luthar et al.,

2000). This work is based on an outcome-and process-oriented resilience definition.

2.1.3 How Might Resilience Interventions Work? — Current Theories of Change

To date, there is no empirically validated framework outlining the mode of action of resilience
training (Helmreich, Kunzler et al., 2017). This section suggests three models that might explain how
the interventions work. Different theories of change are presented for various theoretical

foundations.

2.1.3.1 Diathesis-Stress Model

The diathesis-stress model (e.g., Berking, 2012; Wittchen & Hoyer, 2011) is a multifactorial
model on the development of psychopathology (Figure 1). Mental disorders are considered as the
result of predispositional vulnerabilities (i.e., diathesis) that interact with stressor exposure. According
to the model, biological (e.g., age), psychological (e.g., cognitive styles), and social (e.g.,
socioeconomic status) vulnerabilities increase the risk of developing mental dysfunctions (Ingram &
Luxton, 2005), that are finally triggered by occurring adversities. The latter may include acute and
discrete events (e.g., accident), but also chronic stressors (e.g., illness). According to life-event theory,
especially critical life events (e.g., death of partner) can contribute to mental illness (Holmes & Rahe,
1967). On the other hand, the long-term accumulation of daily hassles (e.g., traffic jam) may facilitate

the development of mental disorders (Berking, 2012). However, vulnerabilities and stressors do not
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necessarily lead to mental impairments. Instead, the model assumes a series of modifying variables

(moderators) which can prevent or weaken (“buffer”) the potential pathological effects (Wittchen &

Hoyer, 2011).

Figure 1

Diathesis-Stress Model (Adapted From Berking, 2012; Wittchen & Hoyer, 2011)
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e.g., problem-solving skills,
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These can include physiological factors (e.g., negative feedback mechanism finishing the
release of stress hormone cortisol), psychological variables (e.g., cognitive flexibility), or social
resources (e.g., social support). Resilience factors could also work as such modifying factors. In the
face of adversity (e.g., patient-related stressors in clinical practice), well-developed resilience factors
may contribute either to stable, undisturbed mental health or facilitate the recovery of mental health
during or after stressors (see 2.1.2). Thus, resilience trainings might work by strengthening one or

several resilience factors to foster resilience as outcome.

2.1.3.2 Resilience Factors

To date, various resilience factors have been investigated, with three levels of evidence to be
differed (Helmreich, Kunzler et al., 2017). The current work focused on psychosocial resilience factors
with strong evidence (level 1; see Appendix D2.1 and D2.2). Among level 1a-factors, active coping

describes the tendency to use active coping styles (e.g., problem-solving) when being confronted with



COCHRANE REVIEW — THEORETICAL BACKGROUND 7

stressors (lacoviello & Charney, 2014; Kent & Davis, 2010). Self-efficacy refers to an individual’s
subjective beliefs about dealing with demanding situations through the use of own skills (Southwick,
Litz, et al., 2011). (Dispositional) Optimism includes a stable tendency for positive expectations for the
future and a positive explanatory style (lacoviello & Charney, 2014; Southwick, Litz, et al., 2011). Social
support refers to the (perceived) support available to individuals through their social network (Cohen
& Syme, 1985; Ozbay et al., 2007). Cognitive flexibility describes the ability to react to changing
environmental conditions by flexible thinking, including positive reappraisal or by accepting negative
situations (lacoviello & Charney, 2014; Kent & Davis, 2010). Religiosity and religious coping describe
sharing religious beliefs and practices within a social community to connect with the sacred or God
(Southwick, Litz, et al., 2011). Spirituality refers to an individual’s dealing with questions of meaning in
life, especially with respect to negative life events (Kent & Davis, 2010; Park, 2005; Southwick, Litz, et
al., 2011). At level 1b, positive emotions include the regular experience of positive affect, also during
or after adversities (Jackson et al., 2007; Kent & Davis, 2010; Southwick, Litz, et al., 2011). Hardiness
describes a modifiable personality trait (Bonanno, 2004; Maddi, 2002) consisting of challenge (i.e.,
demanding situations are challenges allowing personal growth), commitment (i.e., full engagement in
different areas) and control (i.e., perceived ability to control life events; Bartone et al., 1989; Kent &
Davis, 2010). Self-esteem means an individual’s positive self-appraisal (e.g., self-acceptance; Bengel &
Lyssenko, 2012; Kent & Davis, 2010). As level 1c-factor, meaning or purpose in life describes a
subjective feeling of meaningfulness, by living according to one's own values (Kent & Davis, 2010;
Winger et al., 2016). Sense of coherence refers to the global orientation of viewing challenging life

circumstances as comprehensive, meaningful, and manageable (Antonovsky, 1987; Eriksson, 2016).

2.1.3.3 Transactional Model of Stress and Coping

The transactional model of stress and coping (Lazarus & Folkman, 1984) emphasizes the role
of cognitive appraisal in relation to stressors. Stress is viewed as the result of a perceived imbalance
between situational demands on the one hand and (internal/external) resources on the other. It is

determined by two forms of appraisal (Figure 2). During primary appraisal, the motivational relevance



COCHRANE REVIEW — THEORETICAL BACKGROUND 8

of a situation regarding personal well-being is judged with three possible categories (positive,
irrelevant, stressful). Only if a situation is perceived as stressful, the stressor is further appraised as
harm/loss, threat, or challenge. Secondary appraisal occurs in all three cases, meaning that individuals
judge their coping repertoire and the availability of resources to successfully cope with the stressor
(Lazarus & Folkman, 1984). Stress is experienced if an individual concludes of having no or limited
resources to manage the demanding situation. Both forms of appraisal can be repeated and revised
(i.e., reappraisal; Lazarus & Folkman, 1984). Negative outcomes of cognitive appraisal include either
short-term (e.g., negative emotions) or long-term effects (e.g., mental disorder). In line with this
model, resilience factors might work in three ways. First, the availability of resilience factors (e.g., self-
efficacy) could positively affect primary appraisal. For example, compared to HCP with no or limited
self-efficacy, individuals with strong self-efficacy beliefs might judge a demanding situation in clinical
practice as less stressful or even as irrelevant or positive. Second, even if the primary appraisal was
negative, resilience factors might contribute to successful coping by secondary appraisal. For instance,
in case an individual judges a situation as stressful, but perceives enough social support (e.g., in
multidisciplinary team), this might result in less perceived stress and mental health despite stressors.
Third, even if both forms of appraisal were negative, the availability of resilience factors might
facilitate later reappraisals of the situation itself and of an individual’s repertoire of resources. To sum
up, resilience training — through the training of resilience factors — might influence an individual’s
cognitive appraisal of stressors, thereby preventing or minimizing perceived stress and fostering

resilience as outcome.
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Figure 2

Transactional Model of Stress and Coping (Adapted/Translated From Franke, 2012)
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2.1.3.4 Positive Appraisal Style Theory of Resilience (PASTOR)

Since several resilience factors conceptually overlap and are likely to interact with each other,
the existence of superordinate resilience mechanisms has been suggested (Kalisch et al., 2015; Luthar
et al., 2000). A limited number of (neural, cognitive, or psychological) mechanisms may mediate the
effect of resilience factors on resilience as outcome (Figure 3). In PASTOR, a positive appraisal style is
assumed as one potential cognitive resilience mechanism (Kalisch et al., 2015). For example, social
support may contribute to the positive (re-)appraisal of a stressor, which would in turn result in
maintaining or regaining mental health. PASTOR presents an adaptation of the transactional model
(see 2.1.3.3) as it also emphasizes the role of appraisal for the effects of adversities on mental health
and assumes this appraisal to be influenced by resources (compare secondary appraisal). Thus,
resilience trainings might enhance resilience by teaching resilience factors, thereby fostering the

mediator positive (re-)appraisal.
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Figure 3

Mediating Role of Resilience Mechanisms (Taken From Gilan, Kunzler et al., 2018)
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2.1.3.5 Theories of Change Based on Theoretical Foundation of Resilience Interventions

Depending on the theoretical basis of resilience trainings, various theories are assumed on
how resilience factors and hence resilience might be affected (Helmreich, Kunzler et al., 2017). From a
cognitive-behavioral perspective, stress-related mental disorders are considered to be the result of
dysfunctional thinking (Beck, 2011; Benjamin et al., 2011). In the face of adversity, people show
maladaptive behavioral responses and/or experience negative emotions due to irrational cognitions
(Beck, 1976; Ellis & Harper, 1975), which is in line with other stress (resilience) theories assuming that
not the stressor itself, but its cognitive appraisal may lead to stress reactions (see 2.1.3.3, 2.1.3.4).
Modifying cognitions into more adaptive patterns of thought might therefore also produce more
adaptive responses to stress (Beck, 1964). By challenging an individual’s maladaptive thoughts,
cognitive-behavioral therapy (CBT)-based resilience trainings might be beneficial in promoting
cognitive flexibility, for example. As one form of CBT, stress inoculation therapy (SIT) is based on the
assumption that exposing individuals to mild forms of stress can strengthen coping strategies and the
individual’s confidence in using his/her coping repertoire (Meichenbaum, 2007). Resilience-training
programs grounded in SIT might foster resilience by enhancing factors such as active coping and self-
efficacy. Problem-solving therapy (PST), closely related to CBT, is based on problem-solving theory.

Effective problem-solving can attenuate the negative effects of stressors and adversity on well-being
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by moderating or mediating their effects on emotional distress (Nezu et al., 2016; Nezu et al., 2013).
PST-based resilience interventions that enhance an individual’s positive problem orientation and
planful problem-solving (Nezu et al., 2013) might foster the participants’ adjustment to stressors by
increasing the resilience factors self-efficacy, optimism, and active coping.

According to Acceptance and Commitment Theray (ACT; Hayes et al., 2004; Hayes et al.,
2006), psychopathology primarily results from psychological inflexibility (Hayes et al., 2006), which is
also relevant when an individual is exposed to stressors. By teaching acceptance and mindfulness skills
(e.g., being in contact with present moment) and commitment and behavior-change skills (e.g., values,
committed action), several resilience factors might be fostered in ACT-based trainings (e.g., cognitive
flexibility, purpose in life).

In mindfulness-based therapy (e.g., Mindfulness-based Stress Reduction [MBSR]; Kabat-Zinn,
1996), mindfulness is characterized by the non-judgmental awareness of the present moment and its
accompanying mental phenomena (e.g., thoughts, emotions). Since practitioners learn to accept
whatever occurs in the present moment, they are thought to adapt more efficiently to stressors
(Grossman et al., 2004; Shapiro et al., 2005). As being more aware of the “here and now” possibly
enhances the sensitivity for positive aspects in life, mindfulness-based interventions might also help
participants to gain a brighter outlook for the future (i.e., optimism) or to experience positive
emotions more regularly. Teaching mindfulness might also increase the participants’ cognitive
flexibility by learning to accept negative situations and emotions.

According to Attention and Interpretation Therapy (AIT), each behavior is influenced by
attention and interpretation (Sood, 2010), which are automatically negatively biased (Sood et al.,
2011). Using attention and interpretation training, AT teaches subjects to delay negative judgements
of their environment, to focus their attention on the world’s novelty (Sood et al., 2011), and to take a
more flexible perspective by learning higher-order principles (e.g., gratitude, acceptance, and
meaning; Sood, 2010; Sood et al., 2011). Resilience trainings using an AIT approach could especially

enhance the participants’ cognitive flexibility (e.g., reappraisal), positive emotions, and meaning in life.
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Coaching interventions usually include a helping relationship between clients (e.g., in
executive coaching often with managerial responsibility; e.g., Grant et al., 2009) and a coach using
different techniques (e.g., 360-degree feedback, problem-solving) to support the client(s) in
identifying and meeting important goals in their personal and professional lives (APA, 2020b, 2020c).
As coaching relies on models of problem-solving or related frameworks (e.g., Goal, Reality, Options,
Way forward [GROW]; Grant et al., 2009), respective resilience trainings might increase active coping.

Positive Psychology (PP) refers, for example, to the study of positive psychological states and
emotions as well as character strengths that enhance subjective well-being, enable individuals to
thrive, and lead to meaningful lives (APA, 2020d; Positive Psychology Center, 2020; Seligman &
Csikszentmihalyi, 2000). A number of constructs, such as happiness, meaning making, and optimism, is
subsumed under this umbrella term (Luthar et al., 2014) and is focused in respective programs. Thus,
resilience interventions using a PP approach might also foster various resilience factors, such as

positive emotions and optimism. Further details are presented in Appendix D1.3.

2.1.4 What do we Know About Resilience Interventions? Findings From Previous Research

Effects on psychological outcomes in HCP over time. Previous systematic reviews (see 2.1.5)
largely reported positive effects of resilience-training programs on psychological outcomes (e.g.,
resilience, mental health outcomes like stress and anxiety, resilience factors) in various adult
populations (e.g., Macedo et al., 2014; Robertson et al., 2015) and healthcare workers (e.g., Cleary et
al., 2018; Fox et al., 2018; Pezaro et al., 2017). Based on meta-analyses, evidence for immediate (i.e.,
posttest) and short-term (< 3 months) improvements by training was found for resilience (small
effects; Joyce et al., 2018; Leppin et al., 2014), (perceived) stress (moderate effect; Leppin et al.,
2014), anxiety, depression (small to moderate effects; Leppin et al., 2014 for trauma-focused
trainings; Vanhove et al., 2016), well-being (Vanhove et al., 2016), and resilience factors (for details,
see Appendix Al). Medium- and long-term follow-up (FU) periods were hardly investigated, with only
evidence for maintained effects of training for the prevention of psychological deficits (> 1 month;

Vanhove et al., 2016) or resilience at 6-month FU by mindfulness interventions (Joyce et al., 2018).
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Impact of intervention setting. Resilience interventions might work differently depending on
training setting (Robertson et al., 2015; Vanhove et al., 2016; e.g., mutual learning/support in group
setting versus more attention for individual needs in one-on-one setting; for details, see Appendix A2).
In general, research on group versus individual therapy of mental disorders is rather inconsistent, with
similar effects (Cuijpers et al., 2011; McRoberts et al., 1998; Smith et al., 1980) versus (vs.) advantages
of one of the two settings found (Hodgkinson et al., 2000; McDermut et al., 2001; Nietzel et al., 1987).
In resilience research, positive effects of resilience training in HCP were found for group-based (e.g.,
Mache, Danzer, et al., 2015) as well as individual programs (e.g., Sood et al., 2011), although no trial
has compared a group and individual format of the same intervention so far. In reviews or meta-
analyses, the impact of setting on the efficacy of trainings has rarely been examined, with a lack of
research concerning the comparison of group and individual settings with mixed interventions. In a
meta-analysis on PP-based interventions — a field closely related to resilience research — Bolier et al.
(2013) identified training setting as a moderator with larger effects found for interventions
implemented on an individual basis. Vanhove et al. (2016) also showed a larger effect sizes (ES) for
one-on-one compared to group formats, with the caveat of only a small number of studies.

Impact of delivery format. In addition to face-to-face resilience trainings, other delivery
formats (e.g., online-/mobile-based, telephone, bibliotherapy) are increasingly used in resilience
intervention research. Each of these formats has potential benefits and disadvantages (e.g., low access
threshold and 24/7 availability in online-/mobile-based trainings vs. more direct contact with trainer
and higher compliance in face-to-face interventions; for details, see Appendix A3). In general, positive
effects for different deliveries were demonstrated in reviews on psychotherapy and other scopes like
stress management (e.g., Anderson et al., 2005; Gregory et al., 2004; Heber et al., 2017; Okuyama et
al., 2014; Portnoy et al., 2008). For psychotherapy, most meta-analyses concluded similar effects for
different formats (e.g., Andersson et al., 2014; Carlbring, 2018; Cuijpers et al., 2010; J. Klein et al.,
2016), whereas the evidence is rather inconsistent concerning other purposes (e.g., Kuster et al.,

2017; Sitzmann et al., 2006). In resilience research, the role of delivery format was rarely focused,
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neither in primary studies nor reviews. For PP trainings (including resilience programs), Bolier et al.
(2013) found differences in favor of face-to-face delivery compared to self-help. Similarly, Vanhove et
al. (2016) found larger ES for face-to-face trainings, but no evidence of effect for computer-based
formats.

Impact of intensity. Resilience interventions might also work differently depending on training
intensity (e.g., cost-effectiveness and maintained treatment motivation in low-intensity trainings vs.
more possibilities to apply the learned strategies in daily life in high-intensity trainings; for details, see
Appendix A4). In psychotherapy research, findings concerning the relationship between treatment
dose (e.g., number of sessions) and outcome improvement were mixed (e.g., Cuijpers, Huibers, et al.,
2013; Howard et al., 1986). Bolier et al. (2013), in a review on PP-based interventions, demonstrated
benefits of longer trainings for depression. On the individual-study level, positive effects on resilience
and mental health were found for low- (e.g., Sood et al., 2011), moderate- (e.g., Luthar et al., 2017),
and high-intensity resilience-training programs (e.g., Mache, Danzer, et al., 2015). However, no
previous review or meta-analysis has examined the role of training duration on the ES of resilience
interventions.

Impact of theoretical foundation. Resilience trainings are based on various theoretical
foundations (see 2.1.3.5). In general, therapy research concerning stress-related mental disorders
mostly reported positive effects for each of the various approaches (e.g., A-Tjak et al., 2015; Cuijpers
et al., 2016; Hofmann et al., 2010). With respect to comparisons between theoretical foundations,
mixed findings were observed (e.g., Cuijpers, Berking, et al., 2013; Ruiz, 2012; for details see Appendix
A5). For resilience intervention research, Joyce et al. (2018) identified a small positive effect of CBT-
based interventions compared with control on resilience, whereas larger ES were shown for
mindfulness-based or mixed trainings (i.e., combination of both). At 6-month FU, only the effect of
mindfulness-based resilience programs remained significant. In a narrative review, Rogers (2016)
concluded the strongest evidence for CBT and PST as well as combined programs in HCP. However,

differences in the efficacy of resilience interventions depending on other theoretical foundations were
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not considered so far, illustrating a current research gap.

2.1.5 Whyitis Important to Conduct Another Review

To date, a considerable number of systematic reviews and meta-analyses have synthesized
the efficacy of resilience-training programs in various adult populations (see Appendix D1.4 and 2.1.4)
as well as HCP (see Appendix D1.6 and 2.1.4). In general, the publications mostly agree in their
conclusion that resilience training can improve resilience, mental health (e.g., anxiety, perceived
stress), and (job) performance in different adult populations and HCP in particular.

However, despite this positive evidence, the previous reviews and meta-analyses suffer from
several methodological weaknesses that limit the robustness of their findings (see Appendix D1.7) and
might also partly explain the large variety of ES that was found for psychological outcomes (see
Appendix D1.5). These include heterogeneous eligibility criteria, for example, for study design (e.g.,
only RCTs vs. various designs) or types of interventions (see Appendix D1.4 and Appendix D1.6). While
some reviews only included training programs with the stated intention to enhance resilience (e.g.,
Fox et al., 2018) or those teaching certain resilience factors (e.g., Vanhove et al., 2016), others did not
describe the criteria concerning types of interventions in detail (e.g., Wright et al., 2017). Some
reviews searched for resilience and associated constructs (e.g., hardiness; e.g., Foster et al., 2019),
used specific terms of intervention (e.g., mindfulness; e.g., Gilmartin et al., 2017), and involved various
terms for healthcare staff (e.g., Lavin Venegas et al., 2019), others, however, rather used a narrow
search (e.g., only resilience/hardiness combined with training terms or terms for healthcare sector,
e.g., Joyce et al., 2018; restriction to English language and no grey literature in most reviews), which
may bias the search results. For the healthcare sector in particular, several reviews did not specify
whether they had been conducted according to validated guidelines, such as PRISMA (e.g., Elliott et
al., 2012; Gillman et al., 2015). Besides, the assessment and reporting of the quality (risk of bias, RoB)
of included studies varied as the reviews often relied on different tools. The lack of a published
protocol or pre-registration for most of these reviews also reduces the transparency and potentially

restricts the evidence found. Meta-analyses for psychological outcomes have been only conducted in
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three reviews in different adult populations (Joyce et al., 2018; Leppin et al., 2014; Vanhove et al.,
2016). For HCP, only Lavin Venegas et al. (2019) was able to perform a meta-analysis that was
restricted to burnout outcomes and mainly observational studies. Finally, the number of RCTs included
in previous reviews on HCP is rather limited, and the search period covered is until June 2018 (Foster
et al., 2019), preventing conclusions about the efficacy of interventions developed since then.

Overall, the different foci and methodological limitations of previous reviews do not allow
reliable conclusions about the efficacy of resilience trainings, their long-term effects, or adequate
forms of implementation, both in general and particularly concerning HCP. To address these
metholodogical weaknesses, the first part of this work consists of synthesizing the current evidence on
the efficacy of resilience interventions in HCP since 1990 in a systematic review with meta-analyses
according to the Cochrane Collaboration standards (Kunzler et al., 2020). The review aims to
provide detailed conclusions on which interventions are most likely to foster resilience in this target

group. In the following, the research questions (RQs) and hypotheses are presented.

2.1.6 Research Questions and Hypotheses

As resilience intervention research is highly up-to-date, and given the increasing interest in
health promotion for HCP, this thesis focuses on addressing research gaps concerning the efficacy of
resilience trainings in this target group (see 2.1.4). The effects of such programs on different mental
health outcomes and the impact of potential effect modifiers are investigated, leading to five RQs.
Based on the previous research (see 2.1.4 and Appendix D1.4 to D1.6), the current work also assumes
small positive effects of resilience training on psychological outcomes in HCP. Larger ES are expected
in the short-term (< 3 months), while a decrease of ES over time is anticipated (see RQ1). In light of
the heterogeneous evidence (see 2.1.4) concerning the role of intervention setting, delivery format,
and theoretical foundation, the impact of these potential effect modifiers is focused in exploratory
RQs. The insufficient state of research regarding the impact of training intensity on the efficacy of
resilience trainings leads to another exploratory RQ.

Research question 1 (RQ1). Which effects do resilience interventions have on psychological
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outcomes in HCP?

Hypothesis 1.1: Compared with a control group, there is evidence for at least small short-term (i.e.,
posttest, < 3-month FUY) ES of resilience interventions in HCP on (1.1.1) resilience, (1.1.2) anxiety
symptoms, (1.1.3) depressive symptoms, (1.1.4) (perceived) stress, (1.1.5) well-being, (1.1.6) social
support, (1.1.7) optimism, (1.1.8) self-efficacy, (1.1.9) active coping, (1.1.10) self-esteem, (1.1.11)
hardiness, and (1.1.12) positive emotions.

Hypothesis 1.2: At medium- (> 3 < 6-months) and long-term FU (> 6 months), the ES of resilience
interventions in HCP on the above outcomes decrease or there is no longer evidence for an effect.

RQ2 (exploratory). Are there any differences between resilience interventions using
different settings (i.e., group, individual, combined, or unspecified setting) concerning the effects on
(2.1) resilience, (2.2) anxiety symptoms, (2.3) depressive symptoms, (2.4) (perceived) stress, or (2.5)
well-being in HCP?

RQ3 (exploratory). Are there any differences between resilience interventions using
different delivery formats (i.e., face-to-face, online- or mobile-based, telephone, bibliotherapy,
laboratory, multimodal, or unspecified delivery) concerning their effects on (3.1) resilience, (3.2)
anxiety symptoms, (3.3) depressive symptoms, (3.4) (perceived) stress, or (3.5) well-being in HCP?

RQ4 (exploratory). Are there any differences between resilience interventions using
different intensities (i.e., low intensity: < 5 hours or < 3 sessions; moderate intensity: > 5 hours to <
12 hours or > 3 to £ 12 sessions; high intensity: > 12 hours or > 12 sessions; unspecified intensity)
concerning their effects on (4.1) resilience, (4.2) anxiety symptoms, (4.3) depressive symptoms, (4.4)
(perceived) stress, or (4.5) well-being in HCP?

RQ5 (exploratory). Are there any differences between resilience interventions based on
different theoretical foundations (i.e., CBT, SIT, PST, ACT, mindfulness-based, AIT, coaching, PP,
combination, or unspecified theoretical foundation) concerning their effects on (5.1) resilience, (5.2),

anxiety symptoms, (5.3) depressive symptoms, (5.4) (perceived) stress, or (5.5) well-being in HCP?

! Follow-up consistently indicated with respect to the end of intervention

17
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2.2 Methods

The methods of this review have been prespecified in a protocol (Helmreich, Kunzler et al.,
2017). Certain eligibility criteria were modified in a postprotocol amendment. Differences between
the protocol and the review are presented in Appendix D17.1. The following sections were largely
taken from the corresponding Cochrane publication (Kunzler et al., 2020). All methods followed the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins, Thomas, et al., 2019).

2.2.1 Eligibility Criteria

2.2.1.1 Types of Participants
Adults aged > 18 years, who are employed as HCP, were considered. These included

healthcare workers delivering direct medical care (e.g., physicians, nurses, hospital personnel) and
allied healthcare staff working in health professions, as distinct from medical care (e.g., psychologists,
social workers, counselors, physical therapists, occupational therapists, speech therapists, medical
assistants, medical technicians). Participants were included irrespective of health status. At the time of
the intervention, individuals had to be exposed to potential risk or stressors, which was ensured by
focusing on healthcare staff (see 2.1.1; Appendix D17.1). Studies involving mixed samples, that is, HCP
and participants working outside of the healthcare sector (e.g., ambulance personnel and firefighters),
were also included in the review. These studies were considered in meta-analysis (see 2.2.4.2) if data

for HCP were reported separately or could be obtained by contacting the study authors.

2.2.1.2 Types of Interventions
Any psychological resilience intervention, irrespective of content, duration, setting, or delivery
was included. Psychological resilience trainings were defined as follows: 1) interventions that explicitly
stated the aim of fostering resilience or the related concepts of hardiness or posttraumatic growth, 2)
by strengthening at least one well-evidenced resilience factor (level 1a-1c) that is assumed to be
modifiable (see 2.1.3.2; Appendix D2.1). Since hardiness and posttraumatic growth are sometimes

used synonymously to resilience, this review also considered studies focusing on these related
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constructs. To ensure objective inclusion criteria, at least one of the terms had to be mentioned in a
publication (Appendix D17.1). Regarding the criterion of fostering at least one level-1 factor, Appendix
D2.2 provides training examples for these factors. Pharmacological (e.g., antidepressants) and physical
(e.g., exercise) interventions or relaxation techniques (e.g., autogenic training) were only relevant if
being part of a psychological resilience training. Studies merely investigating the efficacy of disorder-

specific psychotherapy (e.g., CBT for depression) were excluded.

2.2.1.3 Types of Comparators
The comparators, that were considered in this review, included no intervention, wait-list
control, treatment as usual (TAU), active control, and attention control. The term “attention control”
was used for alternate treatments that mimicked the amount of time and attention received (e.g., by
trainer) in the treatment group. Active controls were considered to involve an alternative treatment
(no TAU; e.g., treatment developed specifically for the study), but that did not control for the amount

of time and attention in the intervention group (IG) and was not attention control in a harrow sense.

2.2.14 Types of Outcomes

To date, there is no consensus about how to operationalize resilience (see 2.1.2). Therefore, in
addition to resilience (1), as measured by improvements in “resilience scales” (e.g., Resilience Scale for
Adults, Friborg et al., 2003; compare e.g., Pangallo et al., 2015; Windle et al., 2011), measures of
mental health and well-being were also defined as primary outcomes. Consistent with the protocol
(Helmreich, Kunzler et al., 2017), these outcomes were subsumed into four categories, as measured
by increases in respective scales (e.g., Depression Anxiety and Stress Scale, DASS-21; Lovibond &
Lovibond, 1995). They included anxiety (2), depression (3), (perceived) stress (4), and well-being (5;
e.g., well-being, life satisfaction, (health-related) quality of life, vitality, vigor). Appendix D2.3 and D2.4
present example scales for these primary outcomes (Helmreich, Kunzler et al., 2017). Any adverse
outcomes or events (6) were also examined as primary outcomes. Secondary outcomes referred to a

range of psychosocial resilience factors (level 1a-1b; Appendix D2.1). They included social support (1),
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optimism (2), self-efficacy (3), active coping (4), self-esteem (5), hardiness? (6), and positive emotions
(7), as assessed by improvements in respective scales (e.g., Life Orientation Test-Revised for optimism;
Scheier et al., 1994). Taken from the protocol (Helmreich, Kunzler et al., 2017), Appendix D2.5 shows
examples of measures of these outcomes. Those were extracted and reported whenever assessed.
Overall, self- and observer-rated (e.g., clinician) measures as well as study outcomes at all time frames

were considered. The absence of the primary or secondary outcomes was not an exclusion criterion.

2.2.1.5 Types of Studies

RCTs including cluster-RCTs (e.g., hospitals as possible clusters) were considered.

2.2.2 Search Methods for Identification of Studies
2.2.2.1 Search Period, Search Terms, and Search Dates

The searches were not restricted regarding publication language, status, or format, but were
limited to the period January 1990 onwards. The latter was chosen to account for the fact that the
resilience concept and its operationalization have substantially developed over the past decades
(Fletcher & Sarkar, 2013; Hu et al., 2015). Due to the heterogeneity in resilience definitions already
shown for 1990 to 2014 (Robertson et al., 2015), the restriction to 1990 onwards served to identify
resilience-training studies with similar resilience concepts and assessments. Moreover, the outcome-
and process-oriented approach had only emerged in recent years and paved the way for the
development of interventions (Leppin et al., 2014; Southwick, Pietrzak, et al., 2011)3.

Search terms were chosen based on search strategies in previous reviews (Leppin et al., 2014;
Macedo et al., 2014; Robertson et al., 2015; Vanhove et al., 2016)%. Appendix B1 includes further
details on the components of the search syntax. The first searches were run in October 2016 based on

the above-described strategy before changing the inclusion criteria of the review to focus on HCP

2 Hardiness was conceptualized as resilience factor in the current review (see Appendix D2.1).

3 The idea of fostering resilience by training is relatively new (Leppin et al., 2014); see also Macedo et al.
(2014) who searched for resilience intervention studies every year until 2013 but only found RCTs published
after 1990.

4 No other published reviews/meta-analyses at the time of writing the review protocol
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(Appendix D17.1). For top-up searches in June 2019, a new section was added to the original syntax,

using search terms to limit the search to healthcare sector workers and students.

2.2.2.2 Electronic Searches

Relevant trials were retrieved from the following electronic databases (see Appendix B1 for
the time frame contained in the respective databases or trial registers): Cochrane Central Register of
Controlled Trials (CENTRAL; 2019 Issue 6) in the Cochrane Library, MEDLINE Ovid, Embase Ovid,
PsycINFO Ovid, CINAHL EBSCOhost (Cumulative Index to Nursing and Allied Health Literature),
PSYNDEX EBSCOhost, Web of Science Core Collection Clarivate, International Bibliography of the Social
Sciences ProQuest (IBSS), Applied Social Sciences Index & Abstracts ProQuest (ASSIA), ProQuest
Dissertations & Theses (PQDT), Cochrane Database of Systematic Reviews (CDSR; 2019 Issue 6) in the
Cochrane Library, Database of Abstracts of Reviews of Effects (DARE) in the Cochrane Library,
Epistemonikos, and ERIC EBSCOhost (Education Resources Information Center Institute of Education
Sciences). In addition, the following trial registers were searched electronically from 1 January 1990 to
24 June 2019, respectively: Current Controlled Trials, ClinicalTrials.gov, and World Health Organization
International Clinical Trials Registry Platform (WHO ICTRP). Appendix B2 and Appendix B3 contain the
search strategy for MEDLINE. For this database and Embase, the Cochrane Highly Sensitive Search
Strategy for RCTs (Lefebvre et al., 2019) was used. The terms and syntax for MEDLINE were adapted
for other databases. The detailed search strategies are reported in Appendix D3.1 (up to 2016) and
Appendix D3.2 for the revised inclusion criteria (2016 onwards). A further scoping search of four key
databases (CENTRAL, CINAHL EBSCOhost, PsycINFO Ovid, ClinicalTrials.gov) was performed in June
2020 prior to the publication of the review (Kunzler et al., 2020). The results are awaiting classification

and will be incorportated into the review at the next update.

2.2.23 Searching Other Sources
The reference lists of all included RCTs and relevant reviews were inspected for further eligible

studies. Researchers in the field and authors of selected studies were contacted to check for any
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unpublished or ongoing studies. If data were missing or unclear, the study authors were contacted.

2.2.3 Data Collection
In the successive parts, only the methods used in this review are described. Preplanned but

unused methods are reported in Appendix D17.2.

2.2.3.1 Selection of Studies

Two reviewers (AK, IH) independently screened titles/abstracts to determine eligible studies.
Clearly irrelevant papers were excluded immediately. At full text level, eligibility was also checked in
duplicate by two reviewers (AK, IH), working independently. For records excluded at full text level,
exclusion reasons (e.g., ineligible study design) were documented. If the eligibility criteria of this
review could not be determined based on a full text or the status of a trial (e.g., study protocol) was
unclear, the primary investigators were contacted to seek additional information (second inquiry if no
response to first email). Inter-rater reliability using Cohen’s kappa (k; Cohen, 1960) was calculated at
both stages (title/abstract, full text). Any disagreements in study selection were resolved by
discussion. Where no consensus was found, a third reviewer (AC or KL) arbitrated. All decisions
regarding the study selection were recorded in a PRISMA flow diagram (Moher et al., 2009). The
feasibility of the selection criteria was assessed a priori by screening 500 records to attain acceptable
inter-rater reliability (Appendix D17.1). There was a good agreement between reviewers (k =.72) and
thus no need to refine or clarify the criteria. For scientific reasons, the elibility criteria were adapted

during review development (Appendix D17.1).

2.2.3.2 Data Extraction and Management

A data extraction sheet (Appendix B4) was developed based on the Cochrane guidelines (Li et
al., 2019), consisting of the following aspects: source and eligibility for the review, study methods
(e.g., design), allocation process, participant characteristics, interventions and comparisons, outcomes

and scales, results (e.g., means and standard deviations [SDs] in any standardized scale), and
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miscellaneous aspects. The extraction sheet was tested on 10 randomly-selected included studies,
with a sufficient agreement between the reviewers achieved. Data of included RCTs were extracted in
duplicate by two independent reviewers (AK, IH). Any disagreements in data collection were resolved
by discussion. If necessary, the study authors were contacted (twice) to seek additional information.

Where no consensus was reached, a third reviewer (AC or KL) arbitrated.

2.2.4 Data Analysis and Synthesis
2.24.1 Assessment of Risk of Bias (RoB) in Included Studies

Two reviewers (AK, IH) independently assessed the RoB of the included studies using the
criteria in the Cochrane Handbook (Higgins, Altman, & Sterne, 2011). In accordance with Cochrane’s
tool for assessing RoB (Higgins, Altman, Ggtzsche, et al., 2011), the following domains were critically
assessed (see Appendix B5): sequence generation and allocation concealment (selection bias), blinding
of participants and personnel (performance bias), blinding of outcome assessment (detection bias),
incomplete outcome data (attrition bias), and selective outcome reporting (reporting bias).
Performance and detection bias were judged separately for objective (e.g., physiological variables)
and subjective outcomes (e.g., self-report scales). In addition, the achieved baseline comparability
between study conditions, which is not defined in the Cochrane Handbook, was considered as part of
selection bias (random sequence generation). In the first part of the assessment, it was described
what the authors reported to have done in the study for each domain, before assigning a judgement
for the RoB (low, high, or unclear) for the entry. Any conflicts were resolved by discussion or by

involving a third reviewer (AC or KL).

2.2.4.2 Data Synthesis and Measures of Treatment Effect
First, based on the extracted data (see 2.2.3.2), results of this review were synthesized
narratively and in tabular form (Appendix D6), by describing the populations assessed, the resilience
interventions, their theoretical concept, and the outcomes investigated. Study characteristics

summarized here served to assess the clinical heterogeneity (see 2.2.4.5). Second, outcome measures
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of included studies were combined through pairwise meta-analyses (any resilience training vs. control)
to determine summary (pooled) intervention effects of resilience-training programs in HCP. The
calculation of pairwise meta-analyses for the primary and secondary outcomes at different FU periods
(see 2.2.4.3) served to investigate RQ1 (hypothesis 1.1 and 1.2) of this review (see 2.1.6). The decision
to summarize numerical results of RCTs in meta-analyses depended on the number of studies found?>
as well as the homogeneity of included studies in terms of population (e.g., age, sex), resilience
interventions (i.e., comparable content and modalities), comparisons, outcomes measured (i.e., same
prespecified outcome albeit different assessment tools), and the methodological quality (RoB) of
selected studies. Meta-analyses were conducted since intervention studies did not differ excessively
regarding their content, outcomes (measures) were not too diverse, and there were no individual
studies predominantly at high RoB. Because the included studies used different scales to assess
resilience and related constructs (see Appendix D13.3 and Appendix D13.4), standardized mean
difference (SMD) ES (Hedges’ adjusted g) and their 95% confidence intervals (Cls) were used for
continuous data in the pairwise meta-analyses. ES were calculated based on means, SDs and sample
sizes for each study condition. In case respective data were not provided, Hedges g was computed
from alternative statistics (e.g., t test, change scores). The magnitude of effect for continuous
outcomes was assessed using the criteria for interpreting SMDs suggested in the Cochrane Handbook:
a value of 0.2 indicates a small effect, a moderate effect is represented by 0.5, and 0.8 indicates a
large effect (Schiinemann, Vist, et al., 2019). The preplanned method for analyzing dichotomous
outcomes (see Helmreich, Kunzler et al., 2017) was not needed as only two studies reported
dichotomous data and both also provided continuous data to be combined in a meta-analysis.

The pooled analyses (i.e., for summary statistics) for continuous data were performed
according to an inverse-variance random-effects model®. The latter was used due to a certain degree

of heterogeneity between studies that was anticipated based on previous reviews (e.g., Leppin et al.,

> at least two studies for a specific outcome and time point
6 assumes that different studies are estimating different, yet associated, treatment effects, and that the
true effects are normally distributed (Borenstein et al., 2009; Deeks et al., 2019)
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2014) and given the nature of included studies. The 95% prediction intervals from random-effects
meta-analyses were calculated (see 2.2.4.5). As sensitivity analysis, fixed-effect meta-analyses were
also performed (see 2.2.4.9). Continuous data reported as means and SDs, and outcomes where SMDs
and the respective standard error (SE) were received from different data (e.g., independent t test)
were analyzed separately, before combining these values using the generic inverse variance method.
Studies in mixed samples (i.e., HCP and non-HCP) were included in meta-analyses if subgroup data for
healthcare workers were reported separately or could be obtained from the study authors. If
subgroup data were not available, the findings of these studies were presented narratively and
separately (see Appendix D13.5) for each outcome. The same applied to single studies in HCP that
provided insufficient quantitative data to be pooled with other studies, and were reported using
statistical information from study reports (e.g., results of F test; see Appendix D13.5). Forest plots
were generated to provide a graphical view of the ES of individual studies and the pooled ES.

For the primary outcomes of resilience and well-being as well as all secondary outcomes,
positive values of the SMD (or mean difference, MD; see 2.3.4) indicate a higher (i.e., better) level of
the corresponding outcome in the IG compared to the CG (e.g., higher resilience), whereas negative
values refer to lower levels of this outcome in the intervention arm. For the remaining primary
outcomes of anxiety, depression, and (perceived) stress, negative values indicate a lower (i.e., better)
degree of these outcomes in the IG (e.g., fewer depressive symptoms) compared to the control arm,
while positive values refer to a higher level in the 1G versus CG.

All eligible studies measuring resilience used only one resilience scale. If a study reported
more than one instrument for mental health and well-being outcomes or a resilience factor, the
measure most often used across the included studies was used for ES calculation. With respect to the
outcome of depression, depression scales were preferred over burnout scales if both measures were
reported. For studies reporting both general measures of well-being and work-related assessments
(e.g., job satisfaction), general measures were preferred. Once a summary of the evidence to date had

been produced, and only if a pairwise meta-analysis (any resilience training vs. control) was possible, it



COCHRANE REVIEW — METHODS 26

was examined whether the data were also suitable for a network meta-analysis (NMA). There was not
enough evidence to perform a NMA. Statistical analyses were performed either in Review Manager
5.3 (The Cochrane Collaboration, 2014) or R 3.6.1 (R Core Team, 2019)7, when appropriate. p values
were reported exactly and where provided by study authors, unless p values were < .001, in which

case they were expressed as p < .001. t and p values of Egger's tests were rounded.

2243 Unit of Analysis Issues

Cluster-randomized trials. As allocation of individuals to conditions in resilience intervention
studies partly occurs by groups (e.g., work sites, hospitals), it was intended to include cluster-RCTs
along with individually-randomized trials. However, since no cluster-RCT was identified, only
individually-randomized studies were considered in meta-analyses.

Repeated observations on participants. In case of longitudinal designs with repeated
observations of participants, several outcomes were defined based on different periods of FU and
separate analyses were conducted (Higgins, Li, et al., 2019). One analysis included all studies with
measurements at the end of training (posttest), other analyses were based on the period of FU (short-
term: < 3 months; medium-term: > 3 to < 6 months; long-term: > 6 months). Assessments were rated
as postintervention if performed within one week after the training. Assessments at more than one
week after the training were counted as short-term FU.

Studies with multiple treatment groups. If selected studies contained two or more IGs, two
reviewers (AK, IH) determined which group was relevant to this review and the particular meta-
analysis, based on the inclusion criteria for interventions (see 2.2.1.2). For all studies including several

IGs, only one group was considered as relevant for the review (see 2.3.2.3).

2244 Dealing With Missing Data

If there were any missing data in included studies (e.g., SDs) or where HCP had been combined

7 libraries used: meta (Balduzzi, Riicker, & Schwarzer, 2019), metafor (Viechtbauer, 2010), and metasens
(Schwarzer, 2019); R used for contour-enhanced funnel plots, Egger’s test, and G?
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with other participants, the original authors were contacted to inquire if the missing data or subgroup
(summary outcome) data were available. Following the recommendations in the Cochrane Handbook
(Higgins, Li, et al., 2019), missing SDs of continuous outcomes were computed based on other
statistical information (e.g., SEs, t values, p values). To obtain missing summary outcome data for
studies solely conducted in HCP, the authors were also contacted twice to request the respective data
(i.e., means, SDs, and sample sizes for the relevant study conditions or alternative information to
calculate SMDs; see 2.2.4.2). In case of missing outcome data due to attrition, it was not asked for
individual-level missing data and no reanalysis using imputation methods was performed. Studies with
high levels of missing data (= 10%), that used no imputation methods, were judged at high risk of
attrition bias (see 2.2.4.1). If the study authors had reported a complete-case analysis as well as
imputed data, the summary outcome data based on the imputed data set (e.g., baseline observation
carried forward or ideally expectation maximization, or multiple imputation) were used. Studies for
which authors provided additional data not originally reported (e.g., number of participants analyzed)
are described in detail in Appendix D6. Missing data and attrition levels for each included study were
recorded in the RoB tables (Appendix D12). For primary outcomes, a sensitivity analysis was
conducted to examine the consequences of excluding studies with high levels of missing data on the

results and subsequent conclusions of the review (see 2.2.4.9).

2245 Assessment of Heterogeneity

With respect to clinical heterogeneity, the study and study population characteristics across
all eligible studies were compared (e.g., by generating descriptive statistics). In line with the Cochrane
Handbook (Deeks et al., 2019), it was explored if studies were sufficiently homogeneous in terms of
participant characteristics, interventions, and outcomes. Methodological diversity was assessed by
inspecting included studies for variability in study design and RoB (e.g., method of randomization).
Concerning statistical heterogeneity between included RCTs within each pairwise meta-analysis (i.e.,
heterogeneity in observed ES that exceeds sampling error alone), forest plots and statistical values

were considered including Chi? test (y2), Tau?statistic (t2), and /? statistic (Deeks et al., 2019). To take
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small-study effects into account, G was considered (Riicker et al., 2011). It represents the proportion
of unexplained variance, after having allowed for possible small-study effects (Riicker et al., 2011),
with no statistical heterogeneity indicated by a G? value near zero. Regarding y? test, significant
statistical heterogeneity is indicated by a p value lower than .10. However, as eligible RCTs in the
current and previous reviews often examined small sample sizes (e.g., Sood et al., 2014), it was
acknowledged that the y?test has only limited power. 2 also provides an estimate of the between-
study variance in random-effects meta-analysis. I° reflects the percentage of total variation across
studies that is due to heterogeneity rather than chance. In accordance with guidelines (Deeks et al.,
2019), non-important heterogeneity was supposed for I? values of 0%—40%, moderate heterogeneity
for values of 30%—60%, substantial heterogeneity for values of 50%—90%, and considerable
heterogeneity if I was between 75% and 100%. Finally, the 95% prediction intervals from random-
effects meta-analyses (see 2.2.4.2; pooled analyses with more than two studies) were calculated to
present the extent of between-study variation (Deeks et al., 2019). Where heterogeneity was
observed (e.g., 1> > 50%, with consideration of direction of effects and strength of evidence for

heterogeneity [p value]), subgroup analyses were conducted to investigate potential explanations.

2.2.4.6 Assessment of Reporting Bias
Analyses for reporting bias were only performed if there were at least 10 studies for an
outcome. Potential publication bias was assessed by inspecting (contour-enhanced) funnel plots
(plotting effect estimates of trials against their standard errors on reversed scales; Page et al., 2019;
Peters et al., 2008). When interpreting funnel plots, it was considered that funnel plot asymmetry
does not necessarily reflect publication bias, but can stem from several reasons (Page et al., 2019). To
differ between real asymmetry and chance, the recommendations of Page et al. (2019) were followed,

by also using Egger’s test (regression test; Egger et al., 1997) to check for funnel plot asymmetry.

2.24.7 Certainty of Evidence and “Summary of Findings” Table

The certainty of evidence found was assessed using the GRADE approach (Grading of
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Recommendations Assessment, Development, and Evaluation), proposed by the GRADE Working
Group (Schiinemann et al., 2013; Schiinemann, Higgins, et al., 2019). This rating resulted in a
“Summary of findings” (SoF) table for the comparison resilience training versus control in HCP, that
was created using the software GRADEpro: Guideline Development Tool (GRADEpro GDT, 2015) and
included all primary outcomes (see 2.2.1.4) at posttest (Appendix D17.1). Five GRADE considerations
(Appendix B7) were considered: 1) limitations in the design and implementation of the studies (i.e.,
unclear or high RoB of studies contributing to respective outcome; Guyatt, Oxman, Vist, et al., 2011),
2) indirectness of evidence (i.e., included studies limited to certain participants, intervention types, or
comparators; Guyatt, Oxman, Kunz, Woodcock, Brozek, Helfand, Alonso-Coello, Falck-Ytter, et al.,
2011), 3) unexplained heterogeneity or inconsistency of results (i.e., heterogeneity exists but subgroup
analyses fail to identify a plausible explanation; Guyatt, Oxman, Kunz, Woodcock, Brozek, Helfand,
Alonso-Coello, Glasziou, et al., 2011), 4) imprecision of results (i.e., small number of participants
included and wide Cls; Guyatt, Oxman, Kunz, Brozek, et al., 2011), and 5) high probability of
publication bias (i.e., high risk of selective reporting bias for contributing studies; Guyatt, Oxman,
Montori, et al., 2011). The assessment of the certainty of evidence was performed by two reviewers
(AK, IH), working independently. Any disagreements were resolved by discussion or by consulting a
third reviewer (AC, KL). The magnitude of effects was interpreted according to the Cochrane
Handbook (Schiinemann, Vist, et al., 2019; i.e., Cohen's d = 0.2: small effect, d = 0.5: moderate effect,
d = 0.8: large effect®). The certainty of evidence was rated as high, moderate, low, or very low
(Schiinemann et al., 2013). High-certainty evidence indicates high confidence that the true effect lies
close to that of the estimate of effect. Very-low certainty evidence indicates that there is very little

confidence in the effect estimate and that the true effect is likely to be substantially different.

2.2.4.8 Subgroup Analyses and Investigation of Heterogeneity
To analyze the RQs 2 to 5 concerning potential effect modifiers and to examine the

heterogeneity found for several outcomes (see 2.3.7), several subgroup analyses were performed

8 These conventions can also be applied to Hedges g.
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(Deeks et al., 2019). As outlined under 2.1.4, the potential moderators were selected based on
previous reviews (e.g., Joyce et al., 2018). Where the necessary data could be extracted, the following
subgroup analyses® were performed, classifying the RCTs as follows: 1) setting (RQ2; group vs.
individual vs. combined vs. unspecified setting), 2) delivery format (RQ3; face-to-face vs. online or
mobile-based vs. telephone vs. bibliotherapy vs. laboratory vs. multimodal delivery vs. unspecified
delivery), 3) intensity (RQ4; low: < 5 hours or < 3 sessions vs. moderate: >5to <12 hoursor>3to<12
sessions vs. high: > 12 hours or 12 sessions vs. unspecified intensity), 4) theoretical foundation (RQ5;
CBT vs. SIT vs. PST vs. ACT vs. mindfulness vs. AIT vs. coaching vs. PP vs. combination'® vs. unspecified
training®'). Pooled ES were calculated for each subgroup. Subgroup analyses'? were restricted to

primary outcomes with at least 10 studies included in a meta-analysis (Deeks et al., 2019).

2.2.4.9 Sensitivity Analyses

Sensitivity analyses were also restricted to primary outcomes with at least 10 studies in the
meta-analysis. Sensitivity analyses were performed: 1) based on the underlying concept of resilience,
by limiting pooled analyses to scales assessing resilience as state-like outcome, 2) by excluding studies
at high risk of attrition and reporting bias (see 2.2.4.1), respectively, that were chosen as key bias
domains (subgroup analyses conducted to test if studies judged at low and unclear risk of bias could
be pooled in analysis), 3) by limiting the analyses to registered studies, with registration identified
depending on whether a trial registration was found or whether the authors claimed to have
registered a study (Appendix D6), 4) by limiting the analyses to those studies with low levels of missing
data (less than 10% in the relevant primary outcome), 5) by restricting the analyses to studies with
less than 10% missing primary outcome data and those where missing data had been imputed or
accounted for by fitting a model for longitudinal data (coping with missing data), and 6) using fixed-

effect pairwise meta-analyses, to test the robustness of the findings.

% Except for training intensity (posthoc addition), all subgroup analyses were prespecified (Helmreich,
Kunzler et al., 2017).

1 that is, interventions based on two or more explicit approaches (e.g., CBT and mindfulness)

11 fostering at least one resilience factor but without specifying any explicit theoretical foundation or
where the underlying framework could not be assigned to a specific theoretical approach

12 test for subgroup differences also based on random-effects models
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2.3 Results
2.3.1 Results of the Search

The first searches for this review were run in October 2016 according to the protocol
(Helmreich, Kunzler et al., 2017). The strategies in Appendix D3.1 were used to find studies in which
participants included any adults aged 18 years and older. Due to the large number of potentially
eligible studies, it was decided to split the review and the inclusion criteria were changed to focus on
healthcare sector workers and students (see Appendix D17.1). Therefore, before running the top-up
searches in June 2019, the original search strategy was revised by limiting the population to
healthcare sector workers and students (Appendix D3.2). Following these searches, the inclusion
criteria were further revised to HCP only, which is the focus of this review.

In total, the database searches retrieved 37,737 records. An additional 663 records were
found by searching other resources. Following de-duplication, the remaining 24,703 records were
screened by title and abstract. Of these, 21,629 records were deemed to be irrelevant and the full
texts of the remaining 3,074 records were sought for further assessment. At the level of title/abstract
screening, a good agreement (k = .70) between reviewers was achieved for the original search, and an
excellent agreement for the top-up searches (k = .99). The full text screening resulted in excellent
inter-rater reliability for both the original search (k =.95) and the top-up searches (k = 1). After
revising the eligibility criteria to focus broadly on the healthcare sector (including HCP; see Appendix
D17.1), 80 studies were identified that were performed in any of these groups. Nine ongoing studies
and 29 studies awaiting classification were also found. Six additional reports of studies identified by
the original search were found during the top-up searches. Finally, after revising the eligibility criteria
to focus on HCP, these 118 studies (from 144 reports) were reassessed. In total, for HCP, 44 studies
(from 59 reports) were included. A total of 3,000 full text reports was excluded?®3. Eight studies
awaiting classification (see Appendix D7) and five ongoing studies (see Appendix D8). were identified.

Appendix C1 includes the PRISMA flow diagram and results of both searches are presented in detail in

13 This total includes the 16 reports (13 excluded studies), which needed to be examined in detail to
determine eligibility, and which are described in the Appendix D9.
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Appendix D5. From an updated (prepublication) search of four key databases in June 2020, 12 studies
(from 12 reports) have been added to studies awaiting classification (Appendix D7). The results of

these studies are not yet included and will be incorporated at the next update.

2.3.2. Included Studies

The characteristics of included studies are presented in Table 1 and in Appendix D6 and D10.

2.3.2.1 Study Design, Location, and Setting

Study design. All but one (NCT02603133) of the 44 included studies were parallel-group
designs, published between 1997 and 2019; except for three completed, but unpublished trials
(ISRCTN69644721; NCT02603133; NCT03645798). One study was termed a cluster-RCT in the report
(Mistretta et al., 2018). However, according to additional information received from the authors, there
were no multiple groups or clusters for each of the conditions. After discussion with a statistician (JK),
the study was judged to be individually randomized with stratification for schedule availability.

Location. Most of the studies were conducted in North America (e.g., USA; 20 studies),
followed by 12 European (e.g., Germany), and nine Asian studies (e.g., China; see Table 1).

Setting. Concerning the implementation sites of interventions (see Table 1), most programs
(24/44) were performed in clinics or specific hospital departments (e.g., Department of Radiology). As
four studies included online/mobile interventions, there was no concrete venue and subjects could
participate regardless of location. One intervention took place in the laboratory. Two resilience
trainings were conducted in mixed settings (e.g., online plus face-to-face sessions with unspecified

venue).

2.3.2.2 Participants

Concerning healthcare sectors, most studies solely included nurses or physicians (see Table 1).
Among the four studies with mixed samples (i.e., HCP combined with non-healthcare participants),
relevant subgroups included: health service professionals (Cieslak et al., 2016), mental health workers

(Gelkopf et al., 2008), and ambulance service personnel (ISRCTN69644721; Wild, 2016). Varker and
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Table 1
Characteristics of Included Studies (Short Overview)

. Venue of Age M(SD) Mental . . . Theoretical
Study Location training Sample Nrandom Gender in years health Setting  Delivery Intensity foundation CG
Alexander 2015 USA hospital nurses 40 F>M 46.4 (10.2) v G FF n.a. unspecific TAU
Berger 2011 Israel hospital nurses 80 F only 48.5 (7.3) v G FF Hkx combi WL
Bernburg 2016 Germany hospital physicians 54 F>M 27 (2.1) n.a. G FF Hokx combi NI
Bernburg 2019 Germany n.a. nurses 92 F>M 32.0(2.4) n.a. G FF ok combi WL
Calder Calisi 2017 USA hospital nurses 53 F only range: 27-60 v combi FF ok combi WL
Chesak 2015 USA hospital nurses 55 F>M 28.2(8.3) v multi * AIT AC
Cheung 2014 China SMe‘:Si'CCZ' GMP 918  F>M 37.4 (11.8) v G FF *x unspecific WL
Cieslak 2016 Poland no venue mixed 253 F>M 37.5(10.4) v | multi ok CBT ATC
Clemow 2018 USA hospital HP 92 F>M 48.5 (8.7) v G FF *E CBT TAU
Duchemin 2015 USA hospital HP 32 F>M 44.2 v G multi *E mindfulness WL
Fei 2019 China hospital nurses 122 n.a. 32.2 (6.5) n.a. G FF *k combi NI
Gelkopf 2008 Sri Lanka NGO mixed 62 F>M 48.7 (12.8) n.a. G FF rokx combi AC
Hosseinnejad 2018  Iran n.a. nurses 80 F>M range: 24-45 n.a. G FF *k unspecific TAU
Ireland 2017 Australia n.a. physicians 44 F>M 26.9 (4.8) v G FF *x combi AC
ISRCTN69644721 UK mixed mixed 255 n.a. n.a. v combi multi ok unspecific WL
Khoshnazary 2016 Iran mixed nurses 76 F>M range: 24-55 n.a combi multi n.a. unspecific n.a.
Klatt 2015 USA hospital HP 34 n.a. n.a. n.a. G FF *k mindfulness WL
Lebares 2019 USA n.a. physicians 21 M>F 28.3(2.4) v G FF ok mindfulness  ATC
Lin 2019 China n.a. nurses 110 F>M 31.5(6.9) n.a. G multi *okx combi WL
Loiselle 2018 USA hospital physicians 40 F>M 45.1(10.5) v combi FF *k mindfulness WL
Luthar 2017 USA hospital physicians 40 F only 39.1 (5.5) v G FF *k unspecific NI
g/loalcshe, Danzer Germany hospital physicians 69 F>M 27 (2.5) n.a. G FF ok combi NI
Mache, Vitzth
2031(:5 &, Vitzthum Germany hospital physicians 90 F>M 28 n.a. G FF rkx combi NI
Mache 2016 Germany hospital physicians 76 F>M 33(2.3) n.a. G FF rokx combi NI
Mache 2017 Germany n.a. physicians 80 F>M 27.5(2.2) v G FF Hkx combi NI
Mealer 2014 USA hospital nurses 29 F>M n.a.? v combi multi Hokx combi NI
Medisauskaite 2019 UK n.a. physicians 381 M>F 47.9 (11.2) v n.a. n.a. n.a. unspecific NI
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. Venue of Age M(SD) Mental . . . Theoretical
t L t I N G tt Del Int t CG
Study ocation training Sample random ender in years health Setting elivery ntensity foundation
Mirzaeirad 2019 Iran hospital nurses 80 F>M 52.5% < 31 n.a. G FF n.a. unspecific n.a.
Mistretta 2018 USA hospital HP 60 F>M 46.0 (12.6) v G multi ok combi NI
NCT02603133 USA no venue HP 2650 n.a. n.a. v n.a. online * unspecific ::cle
NCT03645798 China no venue Nurses 102 n.a. n.a. v combi online Hokx PP TAU
Poulsen 2015 Australia hospital HP 80 F>M range: 25—>45 n.a. G FF *k unspecific AC
Schroeder 2016 USA hospital physicians 33 F>M 42.8 (8.4) v G FF Hkx mindfulness WL
Smith 2019 Canada n.a. nurses 29 F>M 33 v G multi ok combi NI
. - IG: 46.8 (8.3);
= ! v *

Sood 2011 USA hospital physicians 40 F=M CG:50.2 (5.7) | FF AIT WL
Sood 2014 USA hospital HP 26 M>F 47.8 (7.1) v combi multi * AIT WL
Stetz 2007 USA laboratory GMP 63 M>F 60% < 30 v | laboratory * stress inoc. NI
Strijk 2011 Netherlands  hospital HP 730 F>M 52.4 (4.9) n.a. combi FF *kx coaching AC
Tierney 1997 USA hospital nurses 62 n.a. n.a.b n.a. G FF ok combi NI
Varker 2012 Australia n.a. volunteers 82 F>M 28.4 (10.4) v G FF * combi ATC
Villani 2013 Italy no venue nurses 30 F only 43 (8.8) v | mobile * stress inoc. ATC
West 2014 USA hospital physicians 74 M>F n.a. v G FF oAk combi NI
West 2015 USA n.a. physicians 125 n.a. n.a. v G FF ok unspecific WL
Wild 2016 UK n.a. mixed 430 F>M 41.4 (9.8) v G FF Rk combi AC

Note. n.a. = not available; VENUE: mixed = mixed venue (e.g., online plus face-to-face sessions with unspecified venue ); NGO = non-governmental organization; SAMPLE: HP = hospital personnel

(e.g., physicians and other hospital personnel); GMP = general medical personnel; mixed = participants from healthcare and non-healthcare sector; Nrandom = Sample size randomized (all study

conditions); GENDER: F = female; M = male; F>M = women outnumbered men; M>F = men outnumbered women; F=M = comparable gender distribution; MENTAL HEALTH: v'= mental health

assessed at baseline; SETTING: combi = combined setting; G = group setting; | = individual setting; DELIVERY: FF = face-to-face; multi = multimodal (e.g., web-based intervention and daily diary);

INTENSITY: * = low; ** = moderate; *** = high; THEORETICAL FOUNDATION: AIT = Attention and Interpretation Therapy; CBT = Cognitive-behavioral therapy; combi = combined theoretical

foundation (e.g., CBT and mindfulness); PP = Positive Psychology; stress inoc. = stress inoculation; CONTROL GROUP (CG): AC = active control; ATC = attention control; NI = no intervention; TAU =

treatment as usual; WL = wait-list; 2 Mealer et al. (2014): mean duration of practicing in intensive care unit of 5.35 years (SD 5.94);  Tierney and Lavelle (1997): staff nurses employed between 6

months and 2.5 years.
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Devilly (2012; proof-of-concept study) evaluated a resilience intervention for emergency services
personnel in the general population.

The total number of adults working as HCP randomized across 39 of the 44 included studies
was 6,892. For the four mixed studies, the total number randomized or targeted was 1,000
participants (original number of HCP randomized not obtainable from study authors). Varker and
Devilly (2012) randomized 82 volunteers from the general population. Overall, 11 studies randomized
> 100 participants (see Table 1) and five studies randomized < 30 participants.

Participants were mainly of young to middle age (see Table 1), with (mean) age ranging from
M =26.9to M =52.4 years (SD range: 2.1 to 12.6 years) across 25 studies solely in HCP (average: M =
37.7 years, SD =6.7), and from M = 37.5 to M = 48.7 years (SD range: 9.8 to 12.8 years) in three of the
four mixed studies (average: M = 42.5 years, SD = 11). Study participants were predominantly female
(see Table 1), with a proportion of 68.6% female participants in 32 studies with available data in HCP.
Three mixed studies with available data included 64.9% female participants. The gender distribution
varied between the studies.

From the 29 studies assessing mental health at baseline (see Table 1), all of them measured
mental health using self-report (screening) measures that covered one or a small number of mental
dysfunctions (e.g., DASS-21). None of the studies used a structured clinical interview. Fifteen studies
provided no data about the sample’s mental health. For four studies (ISRCTN69644721; NCT02603133;
NCT03645798; Smith et al., 2019), the mental health status was unclear despite the pretest
assessment. Five studies included only mentally healthy subjects (Chesak et al., 2015; Cheung, 2014;
Sood et al., 2011; Sood et al., 2014) or participants with symptoms below the cut-off of a screening
scale (Stetz et al., 2007). Lin et al. (2019) did not consider participants taking mood-modulating drugs,

for Mirzaeirad et al. (2019), the lack of mental stress was an inclusion criterion.

2.3.2.3 Interventions
Six studies had multiple intervention arms (Cieslak et al., 2016; ISRCTN69644721;

Medisauskaite & Kamau, 2019; Mistretta et al., 2018; Stetz et al., 2007; Tierney & Lavelle, 1997).
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However, for each study, only one IG was considered to be relevant for this review and the meta-
analyses (see Appendix D6 and Appendix D13.1). As presented in Table 1, most studies investigated
group interventions (30/44) of high training intensity (18/44; > 12 hours/sessions), that were delivered
face-to-face (29/44). Only three studies examined online- or mobile-based resilience trainings.
Treatment duration varied between a single 40-minute intervention session (Varker & Devilly, 2012)
and a total of 87 hours (Berger & Gelkopf, 2011) or 77 sessions (Strijk et al., 2011). Three interventions
were provided over a 6-month period or even longer (NCT03645798; Strijk et al., 2011; West et al.,
2015). With respect to the theoretical foundations (Table 1), most studies (19/44) included
interventions based on a combination of two or more approaches. Unspecific training programs
(11/44) fostered at least one prespecified resilience factor (see Appendix D2.1; level 1), but without
indicating a concrete theoretical approach. Five studies evaluated mindfulness-based interventions
using (modified) MBSR or meditation practices. Three trainings used AIT (e.g., attentional focus on
novel aspects); stress inoculation was represented among two studies (e.g., acquisition of coping
strategies before exposure to video clips of oncology patients). Two trainings solely included CBT
elements (e.g., identification of thoughts, feelings, and behaviors in stressful situations). One study
apiece was based on positive psychology (e.g., "three good things" exercise) and coaching (e.g., goal

setting). Details are presented in Appendix D6 and Appendix D11.

2.3.2.4 Comparators

Forty-three studies involved only one comparator (see Table 1; control group [CG]), with a
majority of no intervention (14/44) and wait-list controls (13/44). The uncertainty concerning the
number and form of CGs for NCT02603133 could not be resolved by contacting the authors. Two
studies used a design where a CG plus resilience training was compared to the comparator alone
(Poulsen et al., 2015; Strijk et al., 2011). In six studies, active CGs included a lecture covering topics
related to stress (Chesak et al., 2015), a befriending seminar with tools for emotional support (Gelkopf
et al., 2008), an extra hour break time (Ireland et al., 2017), written educational material about

recovery and self-care (Poulsen et al., 2015), written information about a healthy lifestyle (e.g., diet;
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Strijk et al., 2011), and an online intervention with information on mental health (Wild, 2016). Of the
four studies contrasting resilience training with attention control, two used a web-based educational
intervention on coping with stress at work and indirect exposure to trauma (Cieslak et al., 2016), and a
face-to-face group intervention on topics such as self-care, along with daily practice and a retreat hike
(Lebares et al., 2019). Further attention controls included an accident management training (Varker &
Devilly, 2012) and video clips representing natural environments by mobile phones (Villani et al.,
2013). In two studies, TAU referred to minimally enhanced usual care by self-help materials (Clemow
et al., 2018) or usual psychological instruction from the hospital (NCT03645798). Two studies did not

further specify the content of TAU (Alexander et al., 2015; Hosseinnejad et al., 2018).

2.3.2.5 Outcome Measures

All outcomes were based on self-report and most studies used validated scales. For each of
the primary outcomes, the studies used heterogeneous scales (see Appendix D13.3), although some of
them measuring the same outcome (e.g., perceived stress) also used the same instrument (e.g.,
Perceived Stress Scale). Most of the 44 included studies (24 studies) assessed depressive symptoms,
followed by (perceived) stress (22 studies), resilience using a resilience scale (21 studies), well-being
(20 studies), and anxiety (12 studies). Heterogeneous measures were also used to assess the
secondary outcomes (see Appendix D13.4). Most studies (11/44) assessed self-efficacy, followed by
active coping (5/44). Social support, optimism, and positive emotions were assessed by three studies

apiece, while both self-esteem and hardiness were outcomes in one study.

2.3.3 Risk of Bias in Included Studies

The overall RoB across the 44 studies was high, with main flaws (= 20% high risk) found in the
domains of performance, detection, attrition, and reporting bias (see Figure 4; Appendix C5, Appendix
D12, Appendix D13). For selection bias, a large number of studies provided insufficient information to
judge the RoB adequately. Most variability across studies was identified for attrition and reporting

bias. Most studies (41/44 studies) were rated at high risk of performance bias (see Appendix C5).
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Figure 4

Risk of Bias Graph
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Note. White domains: RoB only assessed for nine studies (about 20%) measuring objective outcomes (see Appendix C5).

2.3.4 Effects of Interventions
234.1 Effects of Resilience-Training Programs on Psychological Outcomes in HCP Over Time
Overall, 22 pooled (main) analyses combining at least two studies could be performed that
served to investigate RQ1 regarding positive posttest and short-term effects (< 3 months) of resilience
interventions in HCP (hypothesis 1.1) and the expected decrease of ES at medium- (> 3 to £ 6 months)
and long-term FU (> 6 months; hypothesis 1.2). Except for resilience at posttest, the corresponding
forest plots are presented in Appendix C6; Appendix D13.5 includes additional findings apart from the
pooled analyses.
Primary outcomes
Resilience. Immediately postintervention, the pooled effect estimate for 12 studies suggested
evidence for a moderate effect of resilience interventions on resilience, SMD 0.45, 95% Cl [0.25, 0.65],
p <.001, 2 =41%, t2= 0.05, Preterogeneity = .07 (690 participants; see Figure 5). At short-term FU, the
pooled SMD on resilience was 0.42, 95% CI [0.17, 0.67], p = .001, 12 = 71%, ©?= 0.11, Pheterogeneity < .001
(11 studies; 1325 participants), providing evidence for a moderate ES. At medium-term FU, the
quantitative analysis of two studies (684 participants) showed little or no evidence for a difference
between resilience intervention and control in resilience, SMD 0.35, 95% CI [-0.41, 1.11], p= .37, > =

87%, 12 = 0.27, Pheterogeneity = .005. At long-term FU, only two studies (107 participants) assessed the
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effects of resilience training on self-reported resilience and could be combined. The pooled SMD was
0.30, 95% CI [-0.08, 0.68], p = .12, I? = 0%, T2 = 0, Pheterogeneity = .97, indicating little or no evidence for an

effect of training.

Figure 5

Forest Plot of Pairwise Meta-Analysis for Resilience at Posttest
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Note. Cl = confidence interval; df = degrees of freedom; /12 = /2 value (heterogeneity); P = p value; SE = standard error;

Std. = standardized; Tau? = Tau? value (t% heterogeneity); Chi? = y2value (test for heterogeneity); Z = z value.

Anxiety. Immediately postintervention, the pooled effect estimate for five studies (231
participants) suggested little or no evidence for an effect of resilience training compared to control on
self-reported anxiety, SMD -0.06, 95% CI [-0.35, 0.23], p = .67, > = 0%, T° = O, Pheterogeneity = .99. At
short-term FU, the pooled SMD for four studies (133 participants) on anxiety was -0.63, 95% CI [-0.98,
-0.27], p <.001, I? = 0%, T2 = O; Pheterogeneity = -95, and revealed evidence for a moderate difference
between groups favoring resilience training for this outcome (moderate ES). No study reported data
on anxiety at medium-term and long-term FU.

Depression. Immediately postintervention, the pooled effect estimate for 14 studies (788
participants) suggested evidence for a small effect of resilience training on depression, SMD -0.29,
95% ClI [-0.50, —0.09], p = .005, I? = 42%, 12 = 0.06, Pheterogeneity = .05. At short-term FU, the pooled SMD
on depression was —0.52, 95% Cl [-0.81,-0.23], p < .001, /? = 50%, t2 = 0.08, Pheterogeneity = -05 (8 studies;
545 participants), revealing evidence for a moderate difference between groups favoring resilience
training. At medium-term FU, one study (Mache et al., 2017) assessed the impact of training

compared to control on self-reported burnout using the emotional exhaustion subscale of the Maslach
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Burnout Inventory (range 1 [best] to 6 [worst]). Based on data from 60 participants, Mache et al.
(2017) found a mean difference (MD) of -0.40, 95% CI [-0.75, -0.05], p = .03, indicating evidence for a
difference between resilience training and control groups. At long-term FU, two studies (87
participants) assessed the effects of resilience training on self-reported depression or burnout and
could be combined. The pooled SMD was 0.09, 95% CI [-0.33, 0.51], p = .68, I? = 0%, T2 = 0, Pheterogeneity
= .56, indicating little or no evidence for an effect of training.

Stress. At posttest, the pooled effect estimate for 17 studies (997 participants) suggested
evidence for a moderate effect of resilience training on (perceived) stress, SMD -0.61, 95% CI [-1.07,
-0.15], p =.01, I = 90%, T2 = 0.79, Preterogeneity < .001. At short-term FU, the pooled SMD for self-
reported (perceived) stress was —-0.46, 95% Cl [-0.67, -0.25], p < .001, /* = 53%, ©> = 0.08,

Dheterogeneity = .01 (14 studies; 788 participants), providing evidence for a moderate difference in favor of
resilience training. At medium-term FU, perceived stress was only measured in one study (Mache et
al., 2017). Using the Perceived Stress Questionnaire (range: 1 [best] to 4 [worst]) in 60 participants,
the authors reported a significant difference (p < .01) in favor of the IG at 6-month FU (intervention
arm: M =2.8,SD =0.7; control arm: M = 3.2, SD = 0.6). The MD also indicated evidence for an effect of
resilience intervention on perceived stress, MD -0.40, 95% ClI [-0.73, -0.07], p = .02. At long-term FU,
three studies assessed the effects of resilience training on self-reported (perceived) stress and could
be combined in analysis (173 participants). The pooled SMD was -0.39, 95% CI [-0.84, 0.05], p = .09, I
= 47%, 12 = 0.07, Pheterogeneity = -15, indicating little or no evidence for an effect.

Well-being. At posttest, the pooled effect estimate for 13 studies (1494 participants) revealed
little or no evidence for an effect of resilience training compared to control on self-reported well-
being, SMD 0.14, 95% CI [-0.01, 0.30], p = .07, I? = 31%, 1% = 0.02, Pheterogeneity = .13. At short-term FU,
the pooled SMD for self-reported well-being was 0.07, 95% CI [-0.04, 0.18], p = .22, = 1%, ©* =0,
Dheterogeneity = .43 (12 studies; 1413 participants), showing little or no evidence for an effect of training.
At medium-term FU, the pooled SMD of three studies (1414 participants) comparing a resilience

intervention with control suggested little or no evidence for an effect of training, SMD -0.08, 95% Cl
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[-0.31, 0.16], p = .52, 1> = 73%, T2 = 0.03, Pheterogeneity = -02. At long-term FU, only one study assessed
quality of life (West et al., 2014). Using a single-item linear analogue question (range 0 [worst] to 10
[best]) in 66 participants, a non-significant increase in quality of life of 1.5% in the IG compared to
1.8% in the CG (p = .63) was found. The MD also indicated little or no evidence for an effect of training
at 12 months postintervention, MD -0.20, 95% Cl [-0.94, 0.54], p = .59.
Secondary outcomes

Social support. At short-term FU, the pooled SMD for two studies (825 participants) for self-
reported social support was -0.07, 95% CI [-0.22, 0.08], p = .36, I? = 0%, T2 = 0, Preterogeneity = .96,
suggesting little or no evidence for an effect of resilience training. At medium-term FU, Cheung (2014;
624 participants) reported lower values of social support (Multidimensional Scale of Perceived Social
Support; range 1 [worst] to 7 [best]) in the IG (M = 4.9, SD = 1.1) compared to wait-list control (M =
5.0, SD = 1.1) despite no significant Time x Treatment interaction (F = 0.85, p > .05). The MD for this
outcome also indicated little or no evidence for a difference, MD -0.10, 95% CI [-0.27, 0.07], p = .25.
No study assessed social support at long-term FU, at postintervention only one study in a mixed
sample reported on perceived social support (see Appendix D13.5).

Optimism. At posttest, the pooled ES for three studies (169 participants) revealed evidence
for a moderate effect on optimism favoring resilience training, SMD 0.41, 95% Cl [0.10, 0.72], p = .009,
2= 0%, 2 = 0, Pheterogeneity = -93. At short-term FU, the pooled SMD for two studies (153 participants)
was 0.44, 95% CI [0.12, 0.76], p = .008, I? = 0%, T2 = 0, Pheterogeneity = - 72, suggesting evidence for a
moderate effect of training. Optimism was not measured in any study at medium- and long-term FU.

Self-efficacy. Immediately at posttest, the pooled effect estimate for six studies (461
participants) suggested evidence for a moderate difference in favor of resilience training, SMD 0.43,
95% Cl [0.25, 0.62], p <.001, > = 0%, 2 = O, Pheterogeneity = -52. At short-term FU, the pooled SMD (seven
studies; 1258 participants) for self-efficacy was 0.32, 95% Cl [0.13, 0.51], p =.001, > = 51%, 2 = 0.03,
Dheterogeneity = .06, indicating a small effect of resilience training. At medium-term FU, self-efficacy was

only measured in one study (Cheung, 2014). Using a 13-item self-efficacy scale (range 1 [worst] to 4
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[best]) in 624 participants, the authors reported a Time x Treatment interaction (F = 30.28, p < .001),
with a sustained increase of self-efficacy in the treatment arm at 6-months FU compared to no change
in the CG. The MD also suggested evidence for an effect of resilience training, MD 0.17, 95% ClI [0.10,
0.24], p < .001. Similarly, at long-term FU, only Bernburg et al. (2019) compared the effects of
resilience intervention with control on self-reported self-efficacy. Based on the Self-Efficacy,
Optimism, and Pessimism scale (range 0 [worst] to 4 [best]) in 86 participants, the investigators
reported a significant between-group difference at 9-month FU (p = .01), while the calculated MD
indicated little or no evidence for an effect of training, MD 0.19, 95% CI [-0.02, 0.40], p = .08.

Active coping. At posttest, the pooled effect estimate of three studies (137 participants)
suggested little or no evidence for an effect of resilience training for active coping, SMD 0.28, 95% ClI
[-0.31, 0.87], p = .35, 1> = 52%, T2 = 0.14, Pheterogeneity = -12. At short-term FU, Cheung (2014; 733
participants) reported similar scores of active coping (adaptive coping) assessed by the Brief Coping
Orientations to Problems Experience (Brief COPE) scale (range for adaptive coping: 1 [worst] to 4
[best]) in the IG (M = 2.5, SD = 0.7) versus CG (M = 2.5, SD = 0.6). The MD indicated little or no
evidence for an effect, MD -0.02, 95% CI [-0.11, 0.07], p = .67. Cheung (2014) was also the only study
measuring active coping at medium-term FU. Again, using the Brief COPE adaptive coping subscale in
624 participants, similar scores of active coping (adaptive coping) were found in the IG (M = 2.6, SD =
0.6) than in the CG (M= 2.6, SD = 0.57). The authors reported a Time x Treatment interaction (F = 4.09,
p < .05), with an increase of active coping in the CG compared to no change in the IG. The MD
indicated little or no evidence for an effect of resilience intervention compared to wait-list control,
MD -0.03, 95% Cl [-0.12, 0.06], p = .53. No study assessed active coping at long-term FU.

Self-esteem. Self-reported self-esteem was only measured at short-term FU. Berger and
Gelkopf (2011) compared the effects of resilience training to control using the Rosenberg Self-Esteem
Scale (range 10 [worst] to 40 [best]) in 80 participants. The authors identified an increase of self-
esteem in the IG after training (M = 37.4, SD = 3.5) compared to the control arm (M = 32.1, SD = 3.9),

but no significant Time x Group interaction (F = 2.8, p > .05). The MD indicated evidence for an effect
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of resilience intervention on self-esteem, MD 5.30, 95% Cl [3.67, 6.93], p < .001.

Hardiness. Immediately postintervention, only one study assessed the effects of hardiness
training compared to control on hardiness (Tierney & Lavelle, 1997). Using the Personal Views Survey
in 43 participants, the study found higher values of hardiness in the IG (M = 78.2, SD = 7.0) compared
to the CG (M = 74.6, SD = 8.7), with no significant difference in change scores between the conditions.
The MD also showed little or no evidence for a difference in favor of the resilience intervention, MD
3.52,95% Cl [-1.19, 8.23], p = .14. Tierney and Lavelle (1997) was also the only study measuring self-
reported hardiness at medium-term FU and showed similar scores in the two groups (IG: M =75.7, SD
=5.9; CG: M =75.5,SD = 7.4). The calculated MD indicated little or no evidence for an effect of
training, MD 0.24, 95% CI [-3.74, 4.22], p = .91 (43 participants). None of the studies considered the
participants’ hardiness at short-term or long-term FU.

Positive emotions. At posttest, the pooled effect estimate of two studies (212 participants)
suggested evidence for a large effect of resilience training compared to control on positive emotions,
SMD 0.85, 95% CI [0.17, 1.53], p = .01, > = 82%, T2 = 0.20, Pheterogeneiy = -02. At short-term FU, only one
study (Lin et al., 2019) assessed the effects of resilience intervention on self-reported positive
emotions. Using the positive affect subscale of the Positive and Negative Affect Schedule (range: 10
[worst] to 50 [best]) in 90 participants, the investigators identified a significant Time x Group
interaction on positive affect at 3-month FU (F = 6.62; p < .01) in favor of resilience training (IG: M =
33.2,5D=7.4; CG: M =29.0, SD = 5.6). The MD also indicated evidence for a positive effect of
resilience training, MD 4.21 95% CI [1.49, 6.93], p = .002. No study measured positive emotions at
medium- and long-term FU.

RQ1: Which effects do resilience interventions have on psychological outcomes in HCP?
Hypothesis 1.1: Compared with a CG, there is evidence for at least small short-term (i.e., posttest, < 3-
month FU) ES of resilience interventions in HCP on (1.1.1) resilience, (1.1.2) anxiety symptoms, (1.1.3)
depressive symptoms, (1.1.4) (perceived) stress, (1.1.5) well-being, (1.1.6) social support, (1.1.7)

optimism, (1.1.8) self-efficacy, (1.1.9) active coping, (1.1.10) self-esteem, (1.1.11) hardiness, and
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(1.1.12) positive emotions. Hypothesis 1.1 is supported for (1.1.1) resilience, (1.1.3) depressive
symptoms, (1.1.4) (perceived) stress, (1.1.7) optimism, (1.1.8) self-efficacy, and (1.1.12) positive
emotions (only single study at short-term FU). Hypothesis 1.1. is partly supported for (1.1.2) anxiety
symptoms (short-term FU) and (1.1.10) self-esteem (only testable for short-term FU)!4. Hypothesis 1.1
is not supported for (1.1.5) well-being, (1.1.6) social support (only testable at short-term FU), (1.1.9)
active coping, and (1.1.11) hardiness (only testable at posttest).

Hypothesis 1.2: At medium- (> 3 < 6-months) and long-term FU (> 6 months), the ES of resilience
interventions in HCP on the above outcomes decrease or there is no longer evidence for an effect.
Hypothesis 1.2 is supported for (1.1.1) resilience, (1.1.3) depressive symptoms?>, and (1.1.4)
(perceived) stress®®. Hypothesis 1.2 is partly supported for (1.1.5) well-being?’, (1.1.6) social support®
(only testable for medium-term FU), (1.1.8) self-efficacy®®, (1.1.9) active coping?®®, and (1.1.11)
hardiness (only testable for medium-term FU)'8. Hypothesis 1.2 is not testable for (1.1.2) anxiety
symptoms, (1.1.7) optimism, (1.1.10) self-esteem, and (1.1.12) positive emotions due to the lack of

studies measuring these outcomes at medium- and long-term FU.

2.3.4.2 Impact of Intervention Setting on the Efficacy of Resilience-Training Programs
With respect to the exploratory RQ2 regarding potential differences in the efficacy of
resilience trainings in HCP depending on the intervention setting, there was no evidence for a
difference between subgroups for any primary outcome at posttest or short-term FU (see tests for

subgroup differences in Appendix C7; all ps > .07 and Appendix D14 for corresponding forest plots).

14 self-esteem: lack of studies at posttest; positive effect at short-term FU based on single study

15 for medium-term FU: supported based on change in MD for Mache et al. (2017) between posttest
(MD -1.13, 95% ClI [-1.63, —0.63]), short-term FU (MD -0.90, 95% CI [-1.41, —0.39]), and medium-term FU (MD
—0.40, 95% CI [-0.75, —0.05])

16 for medium-term FU: supported based on change in MD for Mache et al. (2017) between posttest
(MD -1.14, 95% ClI [-1.64, —0.64]), short-term FU (MD -0.76, 95% CI [-1.10, —0.42]) and medium-FU (MD -0.40,
95% Cl [-0.73, -0.07])

17 see hypothesis 1.1: already no evidence for any effect at posttest and/or short-term FU (for hardiness,
see change in MD for Tierney & Lavelle (1997) in 2.3.4.1)

18 for long-term FU: supported based on change in MD for Bernburg et al. (2019) between posttest (MD
0.85, 95% CI [0.41, 1.29]), short-term FU (MD 0.47, 95% Cl [0.04, 0.90]), and long-term FU (MD 0.19, 95% ClI
[-0.02, 0.40]); not supported based on change in MD for Cheung (2014) between short-term FU (MD 0.16, 95%
Cl [0.02, 0.30]) and medium-term FU (MD 0.17, 95% CI [0.10, 0.24])
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Due to less than 10 studies measuring anxiety at posttest and short-term FU, no subgroup analysis
regarding setting could be performed. The same applied to depression at short-term FU.

RQ2 (exploratory): Are there any differences between resilience interventions using
different settings concerning the effects on (2.1) resilience, (2.2) anxiety symptoms, (2.3) depressive
symptoms, (2.4) (perceived) stress, or (2.5) well-being in HCP? The exploratory RQ can be negated for
(2.1) resilience, (2.3) depressive symptoms (only testable at posttest), (2.4) (perceived) stress), and

(2.5) well-being, but could not be tested for (2.2) anxiety symptoms.

2.3.4.3 Impact of Delivery Format on the Efficacy of Resilience-Training Programs
Concerning the exploratory RQ3 whether the efficacy of resilience interventions in HCP
depends on the delivery format of interventions, the respective subgroup analyses for resilience,
depression (only posttest), (perceived) stress, and well-being resulted in no evidence for a subgroup
difference in favor of a certain delivery (see tests for subgroup analyses in Appendix C7; all ps > .22
and Appendix D14, for forest plots). Again, no subgroup analyses could be conducted for anxiety and
depression at short-term FU due to less than 10 studies included in the main analyses (see 2.2.4.8).
RQ3 (exploratory): Are there any differences between resilience interventions using
different delivery formats concerning their effects on (3.1) resilience, (3.2) anxiety symptomes, (3.3)
depressive symptoms, (3.4) (perceived) stress, or (3.5) well-being in HCP? The exploratory RQ can be
negated for (3.1) resilience, (3.3) depressive symptoms (only testable at posttest), (3.4) (perceived)

stress, or (3.5) well-being, but could not be tested for (3.2) anxiety symptomes.

2344 Impact of Intensity on the Efficacy of Resilience-Training Programs
To answer the exploratory RQ3 regarding the potential role of training intensity for the effects
of resilience interventions on the primary outcomes, subgroup analyses were also performed, the
exceptions being anxiety (posttest and short-term FU) and depression (short-term FU), with less than
10 studies in the main analyses. For resilience at short-term FU, there was evidence for a difference

between subgroups (y2=17.84, df =2, p <.001, I? = 88.8%; Appendix C7), with a moderate ES found
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for seven high-intensity trainings (p < .001) versus little or no evidence for an effect of training for low-
intensity (p = .12) and moderate-intensity trainings (p = .50; 1 study). Across the remaining six
analyses, no evidence for any subgroup difference was identified (see tests for subgroup differences in
Appendix C7; all ps > .22 and Appendix D14, for forest plots).

RQ4 (exploratory): Are there any differences between resilience interventions using
different intensities concerning their effects on (4.1) resilience, (4.2) anxiety symptoms, (4.3)
depressive symptoms, (4.4) (perceived) stress, or (4.5) well-being in HCP? The exploratory RQ can be
negated for (4.3) depressive symptoms (only testable at posttest), (4.4) (perceived) stress, and (4.5)
well-being, but could not be tested for (4.2) anxiety symptoms. Regarding (4.1) resilience, the RQ can
be negated for resilience at posttest. At short-term FU, there is evidence for a difference in the

efficacy of trainings in favor of high-intensity resilience interventions.

2.3.45 Impact of Theoretical Foundation on the Efficacy of Resilience-Training Programs
Most subgroup analyses (forest plots in Appendix D14) to examine the potential role of

theoretical foundation (RQ4) provided no evidence for a difference for the primary outcomes at
posttest and short-term FU (Table 2; ps > .15). Again, this RQ could not be tested for anxiety and
depression due to the small number of studies at posttest (anxiety) and/or short-term FU (both). For
well-being at posttest, there was evidence for a subgroup difference (y?>=10.79,df=3,p=.01, I’ =
72.2%; see Table 2), with a large ES found for two mindfulness-based trainings (p = .001) compared to
little or no evidence for any effect of coaching (p = .79), combined theoretical foundations (p = .10),
and unspecified training (p = 1.00). For resilience in the short-term, there was also evidence for a
subgroup difference (y? = 21.43, df = 3, p < .001, I?> = 86.0%), with a large ES for one mindfulness-based
intervention (p = .01) and a moderate ES for combined programs (p < .001) versus no evidence for

an effect for AlT-based (p = .12) and one unspecified training (p = .50).
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Table 2

Subgroup Analyses Concerning Theoretical Foundation®

Outcome/
subgroup

Interpretation

. _ 0 2
Studies N SMD random-effects, 95% Cl p I (Cohen, 1988)

Resilience, posttest
Test for subgroup differences: y2=3.02,df=2,p=.22,7=33.7%

mindfulness 3 83 0.17 [-0.48, 0.82] .61 53% ns
combined 8 534 0.46 [0.26, 0.67] <.001 28% moderate
unspecified 1 73 0.84[0.36, 1.32] <.001 / large

Depression, posttest
Test for subgroup differences: y2=2.44,df=3,p=.49, P=0%

mindfulness 3 83 0.01 [-0.42, 0.45] .95 0% ns
CBT 1 134 -0.34 [-0.68, 0.01] .05 / moderate
combined 6 293 -0.44 [-0.87, —0.01] .05 58% moderate
unspecified 4 278 -0.22 [-0.53, 0.08] .15 33% ns

(Perceived) stress, posttest
Test for subgroup differences: y>=3.49,df=2,p=.17, P =42.6%

mindfulness 4 115 -0.18 [-0.63, 0.28] .45 33% ns
combined 12 843 -0.79 [-1.38 -0.20] .009 93% large
unspecified 1 39 —-0.05 [-0.68, 0.58] .88 / ns

Well-being, posttest
Test for subgroup differences: y?=10.79, df=3,p=.01, > =72.2%

mindfulness 2 66 0.83[0.32,1.33] .001 0% large
coaching 1 730 -0.02 [-0.17, 0.13] .79 / ns
combined 9 591 0.14 [-0.03, 0.31] .10 0% ns
unspecified 1 107 0[-0.38, 0.38] 1.00 / ns

Resilience, short-term FU (<3 months postintervention)
Test for subgroup differences: y?=21.43, df = 3, p <.001, I = 86.0%

mindfulness 1 26 1.05[0.22, 1.88] .01 / large
AIT 3 98 0.53 [-0.14, 1.20] 12 61% ns
combined 6 468 0.43[0.24, 0.62] <.001 5% moderate
unspecified 1 733 -0.05 [-0.20, 0.09] .50 / ns

(Perceived) stress, short-term FU (<3 months postintervention)
Test for subgroup differences: y?=5.28, df=3, p = .15, ?=43.2%

mindfulness 1 26 -1.13 [-1.97, -0.29] .008 / large
AIT 3 97 -0.74 [-1.16, -0.32] <.001 0% large
combined 9 626 —-0.34 [-0.60, —0.08] .009 60% moderate
unspecified 1 39 —-0.69 [-1.34, -0.04] .04 / large

Well-being, short-term FU (<3 months postintervention)
Test for subgroup differences: y2=0.45, df =2, p = .80, 7 = 0%

AIT 2 58 0.32 [-0.29, 0.93] .30 23% ns
combined 8 542 0.12 [-0.05, 0.28] .18 0% ns
unspecified 2 813 0.19 [-0.35, 0.73] .49 82% ns

Note. N = number of participants; SMD = standardized mean difference; Cl = confidence interval; p = p value; 2=
heterogeneity; 2= Chi2value of test for subgroup differences; df = degrees of freedom; ns = not significant; CBT = Cognitive-
Behavioral Therapy; FU = follow-up; AIT = Attention and Interpretation Therapy.

aFor theoretical foundation, some subgroups were added (compared to the review protocol) based on the evidence found.
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RQ5 (exploratory): Are there any differences between resilience interventions based on
different theoretical foundations concerning their effects on (5.1) resilience, (5.2) anxiety
symptoms, (5.3) depressive symptoms, (5.4) (perceived) stress, or (5.5) well-being in HCP? The
exploratory RQ can be negated for (5.3) depressive symptoms (only testable at posttest) and (5.4)
(perceived) stress, but could not be tested for (5.2) anxiety symptoms. Regarding (5.1) resilience, the
RQ can be negated for resilience at posttest, while there is evidence for a difference in the efficacy of
trainings at short-term FU in favor of mindfulness-based and combined interventions. Concerning
well-being (5.5), the RQ can be negated for the short-term FU. At posttest, there is evidence for a

difference in the efficacy of trainings in favor of mindfulness-based interventions.

2.3.5 Further Results — Sensitivity Analyses

With respect to sensitivity analyses at posttest and short-term FU (except for anxiety and
depression), mostly no longer evidence for an effect of resilience training was found when excluding
studies without trial registration or a published study protocol (see Appendix C8; forest plots in
Appendix D15). The exclusion of studies at high risk of attrition bias, reporting bias, or with high levels
of missing data, as well as sensitivity analyses related to the management of missing data and the use
of fixed-effect instead of random-effects models partly led to changes in the evidence found (e.g.,
change from significant to non-significant finding or vice versa; increase from small to moderate ES or
vice versa). Removing studies measuring resilience with a trait scale (posttest) did not change the
evidence found for a moderate effect on resilience. The planned sensitivity analysis regarding the
underlying concept of resilience scales at short-term FU was not possible since all studies used a state-
oriented scale. In addition, for resilience at posttest and short-term FU, the planned sensitivity

analysis concerning reporting bias could not be performed as all studies were judged at low RoB.

2.3.6 Further Results — Adverse Events
Only three studies assessed the potential adverse or undesired effects of resilience training in

HCP, all of them reporting no such effects (Lebares et al., 2019; Loiselle, 2018; Strijk et al., 2011).
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2.3.7 Further Results — Assessment of Heterogeneity

The heterogeneity across the different outcomes in HCP was mixed (see Appendix C9).
Concerning /2, nine analyses showed no heterogeneity (/* = 0% or near). In four analyses,
heterogeneity was below 50%, whereas nine analyses showed substantial to considerable
heterogeneity (> = 50%). Overall, > ranged between 0% and 90% (stress at posttest). G, which takes
small-study effects into account, indicated no heterogeneity (i.e., 0% or near) for nine analyses. For
seven of these, the G? value of or near 0% was in line with /? values of 0% for the respective outcomes.
Relatively similar values of G? and I? were also found for five analyses, with both indicating moderate
or even higher heterogeneity. Inconsistent values of G? and /? (e.g., G? values indicating substantial or
considerable heterogeneity vs. I? values below or near 50% or vice versa) were identified for ten

analyses.

2.3.8 Further Results — Assessment of Reporting Bias

Based on funnel plots (visual analysis; see Appendix C10 and Appendix D16) and Egger’s test,
there was no visual and statistical evidence for asymmetry for depression (Egger’s test: t = -0.10, df =
12, p =.93) and well-being (Egger’s test: t = 1.91, df = 11, p = .08) at posttest. For resilience at posttest
and (perceived) stress at posttest and short-term FU, there was slight visual evidence of asymmetry,
respectively. However, no statistical evidence was identified based on Egger’s test (resilience post: t =
-1.04, df = 10, p = .32; (perceived) stress post: t = -0.34, df = 15, p = .74; short-term FU: t = -1.32, df =
12, p = .21). Visual (see Appendix D16) and statistical evidence for asymmetry were identified for
resilience (Egger’s test: t = 4.01, df = 9, p = .003) and well-being at short-term FU (Egger’s test: t = 2.43,

df =10, p =.04; see 2.4.3).
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2.4 Discussion
2.4.1 Summary of Main Results

The review aimed to synthesize the current evidence on the efficacy of psychological
interventions to foster resilience in HCP. With respect to RQ1 (hypothesis 1.1) concerning the short-
term effects of resilience trainings, the findings showed that training programs were more effective
than control for improving resilience, self-reported symptoms of depression, (perceived) stress,
optimism, self-efficacy, and positive emotions immediately postintervention. ES ranged from small to
moderate. There was little or no evidence for an effect of training on anxiety. At short-term FU (< 3
months postintervention), the ES regarding the reduction of depressive symptoms further increased
from small to moderate. The possible moderate effects for resilience and for (perceived) stress found
at posttest were maintained. The same applied to the secondary outcomes of optimism, self-efficacy,
and positive emotions. In contrast with the posttest, there was also evidence for a moderate effect in
favor of resilience training on anxiety symptoms and self-esteem (only testable at short-term FU).
Especially for the secondary outcomes, the evidence base at short-term FU partly consisted of a single
study. There was little or no evidence for an effect of training on well-being, social support, active
coping, and hardiness at posttest or short-term FU (for hardiness only testable at posttest).

At medium- and long-term FU, that is, more than 3 months postintervention (RQ1, hypothesis
1.2), this review identified no longer evidence for a difference between resilience training and control
for resilience. Concerning depressive symptoms and (perceived) stress, the ES identified at posttest
and short-term FU decreased in the medium-term based on a single study, also with no longer
evidence for any effect at long-term FU. For only one secondary outcome, self-efficacy, the previously
found positive effect was maintained in the medium-term, with no longer evidence of any effect in the
long-term comparable to the primary outcomes. Consistent with earlier time periods, there was also
no evidence for an effect of training on well-being, social support, active coping, and hardiness.
Several primary and secondary outcomes were not assessed at medium- and long-term FU by any

study (anxiety, optimism, self-esteem, positive emotions), preventing the review to test
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hypothesis 1.2 regarding the sustainability of effects.

Subgroup analyses for the primary outcomes at posttest (not feasible for anxiety) and short-
term FU (not feasible for anxiety and depression) to investigate the RQs 2 to 5 indicated no consistent
effect modifiers. The subgroup analysis of training intensity for resilience at short-term FU provided
evidence for a difference in favor of high-intensity trainings. For theoretical foundation, the subgroup
analyses for well-being at posttest and resilience at short-term FU showed evidence for a difference in
favor of mindfulness-based interventions (both outcomes) and combined programs (resilience).
Beyond that, however, little or no evidence for differences in the efficacy of resilience training was
identified depending on setting, delivery, training intensity, and theoretical foundation.

At posttest (not feasible for anxiety) and short-term FU (not feasible for anxiety and
depression), several sensitivity analyses were performed. These provided evidence for a substantial
impact of the preregistration of included studies on the review’s conclusions. Due to the relatively
large number of studies judged at high risk of attrition and reporting bias and the variability between
studies in these RoB domains, the conclusions were also partly affected by excluding studies at high
risk of these biases. The same applied to the level of missing data, the coping with missing data, and
the use of fixed-effect meta-analyses. This means, the conclusions of this review might not be robust
against possible bias introduced, for example, by including studies at high risk of bias. The results of a
sensitivity analysis regarding the underlying resilience concept (only testable at posttest) were

consistent with the evidence found in the primary analysis. Adverse events were hardly assessed.

2.4.2 Overall Completeness and Applicability of Evidence
The review highlights some issues about the overall completeness and applicability of the
evidence for the effects of resilience interventions in HCP (for details, see Appendix C11).
Participants. Since stress-related mental disorders are more prevalent in women (Kuehner,
2017; Li & Graham, 2017; Riecher-Rdssler, 2017; WHO, 2020) and since women reported lower
resilience (e.g., Kunzler, Chmitorz, et al., 2018), the high proportion of women among the study

participants may be explained by a higher interest of women to participate in resilience interventions.
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The applicability of the findings of this review to men may be limited, since gender differences in the
prevalence of stress-related mental disorders may reflect differences in biological vulnerability, social
roles, or stress reactivity (e.g., Nazroo et al., 1998; Verma et al., 2011; WHO, 2020), thereby causing a
potentially different effect of resilience training in men and in women. Concerning the participants’
age, middle-aged participants (50-65 years) before their retirement were rarely examined. Moran
(1998) postulated a curvilinear association with a higher stressor exposure in emergency workers at
the beginning and by the end of working life compared to a moderate level of work experience.
Similarly, the period before retirement as an important transitional event may be stressful (e.g., Bossé
et al., 1991; Selye, 1980). Thus, employees aged 5065 years might benefit differently (e.g., to greater
extent) from resilience trainings. The evidence from this review does not allow to answer this
question. With respect to healthcare sectors, the included studies were mainly conducted in a hospital
setting including physicians, nurses, and different hospital personnel, with various medical
departments represented. About two-thirds of the 44 studies assessed mental health at baseline. The
clinical relevance of mental symptoms, that is, whether symptom load justified a diagnosis of mental
disorder, is unclear for most studies, since no study screened for mental disorders using a structured
clinical interview. However, to get a clear picture of the participants’ baseline mental health could be
important, as the large ES in some studies (e.g., Bernburg et al., 2019) might in part also be explained
by the inclusion of participants with pre-existing burden of mental symptoms or even clinical
diagnoses. For location, the evidence was concentrated in North America, Europe, and Asia (including
the Near East), with only three studies from Australia. The applicability of the findings to other
locations and ethnicities (e.g., South America, Africa, Oceania) therefore remains unclear. Of the 44
included studies, 36 were conducted in high-income countries (e.g., USA) and eight in an upper-middle
income countries (e.g., China). Therefore, the cross-cultural applicability of the evidence should also
be considered with caution. In summary, the findings may be most applicable to the young and
middle-aged, to female HCP, and to those living in high-income countries.

Interventions. Although the benefits of online- and mobile-based interventions (e.g., 24/7
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availability) have recently been discussed (Cuijpers et al., 2017; Heber et al., 2017; Heron & Smyth,
2010), only three training programs delivered in this format were identified in this review. In addition,
most of the interventions were of high or moderate intensity, with treatment durations varying
considerably. Except for ACT and PST, all theoretical foundations prespecified in the protocol
(Helmreich, Kunzler et al., 2017) have been tested in RCTs found in this review. The number of RCTs
varied, with most studies investigating combined theoretical foundations. Overall, the findings of this
review are mostly applicable to group interventions of high intensity, delivered face-to-face, and using
a combination of theoretical approaches.

Comparators. For attention and active controls, there was considerable heterogeneity in
terms of setting, delivery format, and content, rendering comparability between single-study
comparisons difficult. The primary use of no-intervention and wait-list controls, in particular, in the
evidence found here could be problematic, since these CGs were demonstrated to yield inflated ES
compared to active comparators in psychotherapy research (e.g., Mohr et al., 2014).

Outcomes. Different measures for resilience were used in this review (see Appendix D13.3).
For the potential effect of the underlying concept of resilience, the exclusion of trait-based resilience
measures did not modify the ES on resilience at posttest. However, this finding might be associated
with only one study (Lebares et al., 2019) using a trait-based measure. A large variety of assessments
was also admitted for the primary outcomes of mental health and well-being (e.g., burnout and
depression scales for depression; see Helmreich, Kunzler et al., 2017). This diversity of measures
should be considered as a potential source of heterogeneity in the meta-analyses, and might affect
the interpretation of results. Although variables, such as social support, are discussed as well-
evidenced resilience factors (Helmreich, Kunzler et al., 2017; see 2.1.3.2), relatively few of the included
studies assessed these outcomes at the different periods of FU. Since most of the included studies had
small samples, the attrition bias found for 16 studies has to be interpreted with caution. For
psychotherapy, several possible adverse outcomes were discussed (e.g., emotional arousal; Berk &

Parker, 2009; Moritz et al., 2019). As resilience trainings often include confronting participants with
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individual problems (e.g., by teaching structured problem-solving), some of these programs might also
have the potential to harm certain participants. However, given that potential adverse effects were
not specified in most included studies (see 2.3.6), conclusions should be drawn cautiously. Lastly, very
few studies had medium- or long-term FU assessments, limiting the ability to examine whether any

benefits of resilience interventions are sustained in the long-term.

2.4.3 Certainty of the Evidence

Using the GRADE approach (Schiinemann et al., 2013; Schiinemann, Higgins, et al., 2019), the
overall certainty of evidence at postintervention was rated to be very low, for several reasons: First,
important methodological limitations reduced the certainty of the evidence offered by most included
studies. There was unclear and high RoB for several domains across the studies, especially in methods
of sequence generation, allocation concealment, blinding of participants and personnel, blinding of
outcome assessment, and loss to FU. Selective outcome reporting was occasionally an issue. Second,
with respect to the posttest considered in the SoF table, four outcomes had moderate (/2 > 30%:
resilience, depression, well-being) or substantial (1>> 50%; stress) levels of unexplained heterogeneity
and only partially overlapping Cls, leading to inconsistency. Third, for all (primary) outcomes at
postintervention, the evidence was indirect, as studies were limited to certain participants (e.g., young
to middle-aged adults), particular versions of resilience training (e.g., group setting, face-to-face
delivery, moderate and high training intensity, mindfulness-based and combined theoretical
foundations), and certain comparators (e.g., no intervention, wait-list). Due to the small number of
participants in the meta-analysis for anxiety (< 400 participants), inconsistent messages of the 95% ClI
for the treatment effect (anxiety, well-being), and the 95% Cl encompassing both a very small
intervention effect and crossing the threshold for appreciable benefit of the intervention (depression),
imprecision was a problem for three outcomes at posttest (see Appendix C12).

It was not downgraded for publication bias for any of the primary outcomes at
postintervention. Based on funnel plots (see Appendix C10) and Egger's test, there was no statistical

or visual evidence of asymmetry (see Appendix D16). The funnel plots were mostly symmetrical in
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shape, with only slight visual asymmetry for resilience and (perceived) stress. However, for both
outcomes, studies appeared to be missing in areas of high statistical significance (p < .01); therefore, a
publication bias can be assumed as unlikely according to the Cochrane Handbook (Page et al., 2019). If
available, the results of grey literature for the primary outcomes of resilience and mental health
(depression, [perceived] stress, well-being) did not differ from other published studies for the (non-)
evidence or the direction of effect. Due to the scarcity of larger studies across the primary outcomes
at posttest (with the exception of Strijk et al. (2011) for well-being), a small-study effect was difficult
to assess and cannot not be ruled out completely. Nevertheless, an overestimation of effects in
smaller studies seemed unlikely, since the meta-analyses mostly included small studies with
statistically significant and non-significant results. Although the evidence was largely based on small
studies, there was no indication of conflicts of interest of relevance for the posttest meta-analyses.
Appendix C13 includes the results concerning the assessment of publication bias for three primary
outcomes at short-term FU (not in SoF table).

Regarding adverse events, several GRADE domains (e.g., precision, publication bias) could not
be assessed, due to the small number of studies documenting any adverse effects of study
participation (e.g., by verbal feedback from participants; Lebares et al., 2019; Loiselle, 2018; Strijk et
al., 2011). Based on the narrative reports in these studies, it was downgraded for study limitations and
indirectness. Overall, the GRADE certainty rating as very low means that there is a high degree of
uncertainty about the estimates of effect observed for all primary outcomes at posttest. Future

research is very likely to substantially impact the effect estimates of resilience interventions.

2.4.4 Potential Biases in the Review Process

Search methods. Appendix C14 includes further information on how potential biases in the
search methods were prevented for this review. Except for five completed but unpublished studies
(ISRCTN69644721; NCT02603133; NCT03645798; Smith et al., 2019; West et al., 2015), the full texts
for all included studies could be retrieved. In accordance with the Cochrane Developmental,

Psychosocial, and Learning Problems (CDPLP) editorial team, alternative sources (e.g., trial register
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entry) were considered for these studies. In eight cases (see Appendix C3; Appendix D7), no contact
data from the investigators were found, no reply from the study authors was received, or the
responses were inadequate to decide about a study’s eligibility. It was attempted to conduct a
comprehensive search; however, the fact that 12 studies have not yet been incorporated, and will
only be added in the update of this review could be considered as potential source of bias.

Correspondence with the authors was required for 32 included studies. For three studies, for
which it was aimed to double-check the available information (e.g., number of participants analyzed)
or to receive unadjusted outcome data by contacting the authors, it was decided to rely on the reports
and to include the studies in the meta-analyses despite the missing response (Fei, 2019; Loiselle, 2018;
Medisauskaite & Kamau, 2019). For four studies, alternative statistical information was used to
include them in quantitative analysis (Calder Calisi, 2017; Clemow et al., 2018; Hosseinnejad et al.,
2018; Klatt et al., 2015). For three studies (ISRCTN69644721; NCT02603133; Smith et al., 2019), only
the information was received that no data could be provided, as the studies were completed, but in
the process of analysis or publication. For three further studies (NCT02603133; Stetz et al., 2007; Wild,
2016), the primary investigators responded to the first inquiry, but not to a second inquiry, or were
not able to provide the relevant subgroup data at the time of data analysis.

Posthoc changes of eligibility criteria. A posthoc change was made to the eligibility criteria for
the Types of interventions (see Appendix D17.1) by subsequently limiting the study selection to
interventions that explicitly stated the aim of fostering resilience, hardiness, or posttraumatic growth.
Although the change raises the possibility of bias in the review process, it was felt to be necessary to
guarantee highly objective eligibility criteria and transparency. Thus, this departure from the protocol
(Helmreich, Kunzler et al., 2017) should not cause a serious bias. Due to the focus on interventions
with the mention of at least one of the three terms, general health-promoting interventions (e.g.,
well-being therapy, self-management trainings after negative life events) not meeting this criterion
were excluded from this review. However, other psychological interventions in HCP, that are

eventually more economical than theoretical approaches found in this review, might also foster
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mental health despite stressors (i.e., resilience), although not being labeled as “resilience training”. A
posthoc change was also made to the eligibility criteria for Types of participants (see Appendix D17.1)
by limiting the review to HCP. Although the change raises the possibility of bias, it was assumed as
necessary because the restriction to HCP guarantees a systematic review with sufficiently
homogeneous comparisons.

Further potential biases. Even within each type of theoretical foundation, there was partial
clinical heterogeneity (in terms of intervention setting, delivery, or intensity). However, as there is still
no consensus or “gold standard” about how to design resilience-training programs leading to variety
(see also, e.g., Leppin et al., 2014), it was decided to pool the data. This decision was taken as this
review had a larger evidence base than previous meta-analyses and potential heterogeneity could be
investigated by subgroup analysis. Beyond the five main results for the primary outcomes at posttest,
the large number of the pooled analyses, subgroup, and sensitivity analyses in this review might have
increased the probability of a type | error, potentially leading to false positive results. Another
important limitation of this review refers to the unknown stressor or risk exposure in most included
studies (see 2.4.7). Although employment in the healthcare sector might be associated with
substantial stressors among participants of the included studies, a proven risk or stressor exposure
was not applied as an inclusion criterion of this review (see 2.2.1.1). However, based on the definition
of resilience (e.g., Windle, 2011), the effects of resilience interventions on resilience cannot be
determined without ensuring a significant risk. The missing assessment of stressor exposure is a

general problem of resilience intervention research (Chmitorz, Kunzler, et al., 2018).

2.4.5 Agreements and Disagreements With Other Studies or Reviews
24.5.1 Studies or Reviews in Different (Non-)Clinical Adult Populations
As mentioned under 2.1.5, the efficacy of resilience interventions for adult populations has
been previously examined in 13 systematic reviews and five meta-analyses. In sum, the reviews largely
found positive effects of resilience training on different outcomes (e.g., resilience, mental health).

However, many of the reviews also considered study designs other than RCTs and focused on certain
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target groups or interventions (see Appendix D1.4). The number of RCTs specifically on resilience
training was therefore rather limited, making comparisons with the present review difficult.

Some of the previous reviews (Joyce et al., 2018; Leppin et al., 2014; Macedo et al., 2014;
Robertson et al., 2015; Vanhove et al., 2016) used broader eligibility criteria and identified more RCTs
compared to other reviews, facilitating comparisons with this work. Despite varying inclusion criteria,
the findings of this review largely agree with this previous research. Macedo et al. (2014; seven RCTs),
whilst not pooling any data, identified some degree of effectiveness of resilience-training programs.
Similarly, Robertson et al. (2015; eight RCTs) found indications of benefit for personal resilience,
mental health, well-being, and work performance in employees. With the exception of well-being and
job performance (not examined here), these findings were confirmed by the present review.

Regarding the positive short-term effects for resilience and depressive symptoms up to 3
months postintervention, this review is largely consistent with several meta-analyses, which also
found small-to-moderate positive effects of training on resilience up to 3 months postintervention
(Joyce et al., 2018, 17 RCTs; Leppin et al., 2014, 25 RCTs) and small proximal effects (< 1 month
postintervention) on psychological deficits (e.g., depressive symptoms; Vanhove et al., 2016; 14 RCTs).
In contrast with Vanhove et al. (2016), who also identified positive effects on well-being (< 1 month
postintervention), little or no evidence for an effect on this outcome was found here. On the other
hand, this result is consistent with Leppin et al. (2014; quality of life), whereas this review found
different evidence for training effects on depressive symptoms (small-to-moderate reduction) than
Leppin et al. (2014; no evidence for effect). The delayed effect on anxiety between posttest and short-
term FU in this work is comparable with Vanhove et al. (2016), who only found maintained effects of
training for the prevention of psychological deficits at more than one month after training.

Based on subgroup analyses, the findings of previous reviews (Joyce et al., 2018; Vanhove et
al., 2016), which identified advantages in favor of individual versus group settings (Vanhove et al.,
2016), individual setting and classroom-based (group) format versus computer-based delivery

(Vanhove et al., 2016), or positive effects of CBT-based, mindfulness-based, and mixed interventions
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(Joyce et al., 2018) were not replicated. This inconsistency might be explained by the limited number
of studies in some subgroup analyses of this review, the weighting of analyses for certain subgroups
(e.g., group setting), and the lack of studies in certain subgroups (e.g., online-/mobile-based delivery).

In addition, “combined” interventions were defined differently from Joyce et al. (2018).

2.4.5.2 Studies or Reviews in HCP

With respect to healthcare staff, 13 systematic reviews and one meta-analysis have
synthesized the efficacy of resilience-training programs in this target group so far (see Appendix D1.6).
Comparable with this review, which considered various groups of HCP, four previous publications
examined HCP in general (Cleary et al., 2018) or combined HCP and students (Gilmartin et al., 2017,
Pezaro et al., 2017; Rogers, 2016). The majority, however, targeted subgroups of healthcare workers
(e.g., Concilio et al., 2019; Fox et al., 2018), limiting comparisons with the current review. In contrast
with the present work, which identified 44 RCTs, the number of RCTs on resilience training was rather
limited (i.e., 0-9 RCTs among 5-33 included studies) in previous reviews as they also included other
study designs. Furthermore, since the review questions of some of the 14 reviews did not solely focus
on the construct of resilience or on intervention studies, the primary studies did not always explicitly
mention the intention of fostering resilience, also rendering comparisons difficult. Keeping this
inconsistency in mind, the findings of this work are nevertheless consistent with several previous
reviews in HCP, that also reported improved resilience and mental health (e.g., reduced stress,
burnout, or anxiety; Fox et al., 2018; Gilmartin et al., 2017; Pezaro et al., 2017; Rogers, 2016).
However, as the current review only focused on RCTs and interventions explicitly stating the intention
of fostering resilience or a related construct, its conclusions concerning the efficacy of resilience
training might be more precise and meaningful.

Regarding the eligibility criteria, the current review is most comparable with Cleary et al.
(2018), who also only included psychological interventions prospectively designed to enhance
resilience and considered different groups of HCP. The RCTs on resilience training in physicians (Mache

et al., 2016; Mache, Vitzthum, et al., 2015; Sood et al., 2011; Sood et al., 2014), nurses (Chesak et al.,
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2015; Mealer et al., 2014), and different hospital personnel (Klatt et al., 2015), identified by Cleary et
al. (2018), were also included in this review, except for Maunder et al. (2010) and Rowe (2006)*°.
Furthermore, many of the non-RCTs found in Cleary et al. (2018) were also identified during the
current study identification process. Despite the limited comparability regarding study designs and the
different number of included RCTs (10 vs. 44), the positive moderate effects on resilience in the short-
term in this review review are partly in line with Cleary et al. (2018) who also summarized differences
in favor of resilience training for four of seven RCTs measuring this outcome. In the only previous
meta-analysis on resilience training in HCP (physicians; four RCTs), Lavin Venegas et al. (2019) did not
perform pooled analyses for resilience due to heterogeneity. For burnout, meta-analyses were only
performed for observational studies, while one RCT (Dyrbye et al., 2016)%° measuring this outcome
showed no evidence for an effect of training. Lavin Venegas et al. (2019) only conducted subgroup
analyses for primary care physicians based on two non-RCTs, and found no evidence for a difference
for burnout. Due to the different eligibility criteria, the findings of the (meta-) analyses are hardly

comparable.

2.4.6 Implications for Practice

In sum, there is very uncertain evidence that resilience interventions are effective in
improving resilience or certain resilience-related factors such as optimism, self-reported symptoms of
depression, and (perceived) stress at posttest (small and moderate ES).

The generalizability and applicability of the available evidence is limited by the scarcity of
studies with long-term FU, the divergent efficacy measures, the heterogeneous design and content of
interventions (with a dominance of high-intensity face-to-face interventions delivered in a group
setting), and the limited geographical locations (i.e., high-income countries). In addition, the certainty

of the evidence from this review was rated as being very low across all primary outcomes at posttest.

1% Maunder et al. (2010) not considered to be a RCT as the study involved a random assignment to three
different doses of resilience intervention, but no CG; Rowe (2000) and Rowe (2006) excluded due to “ineligible
intervention” since the focus of the training did not seem to be on fostering hardiness (i.e., hardiness only as
correlate of burnout as main outcome)

20 not included in this review as resilience or a related construct was not mentioned in the publication
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Therefore, strong conclusions about the effects of resilience interventions cannot be drawn, as the
true effect may be markedly different from the estimated effect. Little is known about the longer-term
effects of resilience training on most outcomes, because few studies performed FU assessments.
Booster sessions were not conducted in any of the included studies.

The limited evidence that resilience training improves well-being and several resilience factors
might indicate the need to adapt the current intervention techniques used. Based on studies that
achieved moderate to large effects on well-being and resilience factors, such contents might include,
for example, mindfulness (e.g., informal and formal meditation; Duchemin et al., 2015; Klatt et al.,
2015; Lin et al., 2019), attention training toward novel and positive aspects in the environment, and
the strengthening of positive principles, such as gratitude (e.g., Sood et al., 2011). In addition, several
studies also included specific modules on the identification of personal resources (e.g., Berger &
Gelkopf, 2011; Gelkopf et al., 2008; Hosseinnejad et al., 2018). By training a positivity bias at the level
of action tendencies, the second part of this thesis (see 3) also focuses on such positive aspects.

In this review, no effect modifiers regarding the design of resilience interventions were
observed based on subgroup analyses, meaning that the effects did not depend from the form of
implementation. This might be mainly due to the small number of studies in certain subgroups (e.g.,
CBT in analysis for theoretical foundation) and the weighting of analyses for one subgroup (e.g., group
setting). Thus, subgroup analyses in this review might be underpowered and rather exploratory. With
respect to the time point in the career of HCP or the working environments (e.g., healthcare sectors),
this review provided no clear indication when and where healthcare workers benefit most from
resilience interventions. Positive effects were identified for HCP working under relatively regular
conditions (e.g., in hospital; Bernburg et al., 2019; Fei, 2019), those participating in a training
before/after the transition to a new department (e.g., Chesak et al., 2015), healthcare workers at the
beginning of their career (e.g., Mache et al., 2017), employees with special medical responsibilities
(e.g., intensive care unit; Klatt et al., 2015), and HCP working under highly stressful circumstances

(e.g., war, community emergency, disaster; Berger & Gelkopf, 2011; Cheung, 2014; Gelkopf et al.,
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2008). Based on theories of stress and resilience (e.g., PASTOR; see 2.1.3.4), the individual stressor
load and the subjective appraisal of those stressors might have affected the intervention effects.
However, due to the lack of studies measuring the stressor exposure, respective conclusions are not
possible.

In general, based on nine resilience-training programs for which evidence of moderate to large
positive effects on at least two of all outcomes of this review was found (Berger & Gelkopf, 2011;
Bernburg et al., 2019; Chesak et al., 2015; Fei, 2019; Lin et al., 2019; Luthar et al., 2017; Mache et al.,
2017; Schroeder et al., 2016; Sood et al., 2011), several implications for intervention contents might
be derived (for details, see Appendix C15). For example, HCP seem to benefit from modules on
problem-solving, emotion regulation, conflict and anger management, goal-setting and planning for
the future, and communication training. Furthermore, resilience interventions might include
information on how to recognize stress and prevent burnout as well as to build and use social support
and feedback. Several of the above programs also included techniques on mindfulness (e.g.,
mindfulness meditation) and (self-) compassion, strategies to challenge irrational beliefs, and to
minimize rumination. Finally, positive attention training, the cultivation of flexible interpretations and

positive re-framing of life experiences were focused in some interventions.

2.4.7 Implications for Research

The findings of this review point to the need for further research of high methodological
quality to determine the efficacy of resilience interventions in HCP. For future research, a consensus
on the definition of resilience and adequate outcome measures to be used consistently across the
field would be important. Following the growing consensus on resilience as a dynamic outcome (e.g.,
Bonanno et al., 2015; Kalisch et al., 2017), intervention studies might be guided by this definition and
examine resilience as a primary outcome (Chmitorz, Kunzler, et al., 2018). Due to only five studies
measuring the participants' stressor exposure (Berger & Gelkopf, 2011; Cieslak et al., 2016; Gelkopf et
al., 2008; Varker & Devilly, 2012; Wild, 2016), it remains unclear whether HCP really benefit from

resilience training by being better able to cope with stressors. Future studies could therefore measure
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resilience as a person’s mental health in relation to individual stressor load. Only if the risk or stressor
exposure (different from the subjective perception of stress) is assessed, may researchers gain
knowledge about the changes in resilience by an intervention. In addition to the number of stressors,
covariates such as the type of stressors (e.g., micro- vs. macrostressors, psychological vs. physiological
stressors, acute vs. chronic stressors) or the perceived severity of stressors could be assessed.

With respect to study designs, there is a need for improved comparators, at least TAU or
ideally active and attention control (Chmitorz, Kunzler, et al., 2018), to allow fair comparisons
between resilience intervention and control. As already suggested (Chmitorz, Kunzler, et al., 2018),
resilience-training programs could be implemented during or after the presence of a stressor.
However, future studies should also use designs in which resilience training is provided prior to
circumscribed stressors (e.g., rotation of a physician to an emergency ward), to draw conclusions on
resilience effects of the intervention, and see whether the training does indeed improve resilience to
the specific stress situation (Chmitorz, Kunzler, et al., 2018; Kalisch et al., 2015). In general, pre- and
postassessments of the outcome indicators (e.g., for resilience) should be conducted, with future
studies also filling the gap of longer FU periods and measuring the stressor exposure before,
throughout, and after the intervention. Also, it could be interesting to investigate whether booster
sessions might help maintaining the effects of training over time. To ensure sufficient statistical
power, the use of adequate sample sizes based on a priori analyses seems to be an urgent need in this
field. Intervention studies might also benefit from comprehensive baseline diagnostics of mental
health (e.g., clinical interview) and better reporting of eligibility criteria for pre-existing mental
symptoms. This would allow more precise conclusions about whether resilience training reduces
(clinically relevant) mental symptoms. Furthermore, the conceptual implications of the resilience
concept would require a baseline mental health assessment. To investigate the effects of
interventions on resilience (i.e., mental health in relation to stressor load) and to determine a specific
“resilience pattern or trajectory” under consideration, the status of psychological functioning (as an

outcome of interest) at baseline is important. For example, when researchers are interested in testing
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the effects of an intervention in stressor-exposed individuals on the resilience trajectory of sustained
mental health (see also 2.1.2), they would have to prove a positive mental health level at baseline
(and at postintervention). On the other hand, researchers considering a sample with elevated levels of
mental symptoms at pretest would be able to investigate the resilience trajectory of recovery or even
of posttraumatic growth (i.e., increased level of functioning compared to outset prior to stressors).
Beyond RCTs, dismantling designs could be helpful in clarifying the efficacy of single components of
resilience training. In general, there is a need for better reporting of intervention studies using
international guidelines, such as the CONSORT statement (Schulz et al., 2010). To guarantee higher
transparency, primary investigators could register trials or publish study protocols according to the
SPIRIT guidelines (Standard Protocol Items: Recommendations for Interventional Trials; Chan, Tetzlaff,
Altman, et al., 2013; Chan, Tetzlaff, Ggtzsche, et al., 2013).

Finally, future studies in this field should focus more on male participants and on employees
above the age of 50 years. Research efforts should be intensified in low- and middle-income countries
to reach more robust conclusions about the efficacy and effectiveness of training across various
settings. For certain delivery formats of intervention (e.g., online-/mobile-based) and cultural contexts
(e.g., non-Western countries, other continents), more studies would be desirable. For example, it
would be interesting to examine if interventions that are implemented closer to everyday life (e.g.,
using a smartphone app) might result in larger positive effects than “artificial” training settings (e.g.,
face-to-face group setting) that were mostly found in this review (see 3 in this thesis).

In sum, there is still a need for additional evidence to answer the question about which
resilience interventions are really effective in HCP and how they should ideally be implemented. Based
on improved study designs of primary studies, future reviews in this field might then also focus on
further RQs, such as the efficacy of resilience trainings in healthcare workers depending on stressor

exposure or adequate time points of implementing trainings in the career of HCP.
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3 TRAIN4Positivity — Development and Pilot Evaluation of a Mobile-Based Training of

Positivity Bias at the Level of Action Tendencies

3.1 Theoretical Background

As demonstrated by previous reviews, including the systematic Cochrane review in this thesis
(see 2), mobile-based interventions and ambulatory assessment have hardly been used in resilience
intervention research. This also applies to the field of CBM and research on biases in affective
information processing (see 1). Due to current gaps regarding trainings to foster a positivity bias (PB)
at the level of action tendencies, that have not been focused in resilience studies, the following parts

outline the procedures and results of a pilot study evaluating a MB-PBT at the action level, using EMA.

3.1.1 Selective Processing of Information and its Role for Emotion Regulation

The selective processing of affective information is an important determinant of emotional
well-being (Clark & Beck, 2010). In line with the long-standing interest in pathogenesis, research
focused on biases to negative stimuli (i.e., negativity biases [NB]), that present a risk factor for the
development, maintenance, and recurrence of mental disorders (Hertel & Mathews, 2011; Mathews
& Macleod, 2005). They are assumed as especially relevant for (stress-related) emotional disorders
(e.g., depression) that are characterized by emotion regulation (ER) deficits (e.g., Joormann & Gotlib,
2010; Salters-Pedneault et al., 2006). A NB may manifest at different levels of information processing
(Mathews & MaclLeod, 2005). Cognitive biases to positive, reward-related information (i.e., positivity
biases [PB]), have received little attention. However, the variability between people concerning the
processing of positive information is also recognized. Analogous to NBs, a PB describes the tendency

to selectively process positive affective information and is manifested at four levels (see Table 3).

Table 3

Levels of Information Processing Relevant for NB and PB

Negativity bias (NB) Positivity bias (PB)

a) attention definition  tendency of attending negative (NB) or positive stimuli (PB) when these
compete for attention with neutral or positive (NB)/negative information (PB)
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Negativity bias (NB)

Positivity bias (PB)

examples
b) inter- definition
pretation examples
c) memory definition

examples
d) action definition
tendencies examples

increased focus on threatening
information in anxiety patients (Bar-
Haim et al., 2007); attention bias
toward negative dysphoric stimuli
(Peckham et al., 2010) in depressive
patients; longer focus of attention to
negative aspects in depressive
patients, due to problems in
disengagement (Eizenman et al.,
2003; Kellough et al., 2008; Sanchez
etal., 2017)

attention bias toward positive aspects
of a situation (Segerstrom, 2001) in
people with higher levels of trait
optimism; optimistic individuals, when
looking at negative affective pictures of
skin cancer, selectively detached their
attention to focus on neutral skin areas,
possibly to maintain their well-being
(Isaacowitz, 2005); natural focus of
attention to positive stimuli and away
from negative ones (Isaacowitz, 2006a,
2006b) in older adults who are better
able to regulate their emotions (Gross
etal., 1997)

tendency to interpret ambiguous stimuli as negative (NB) or positive (PB)

anxious individuals interpreted
ambiguous sentences or social
interactions as more threating than
controls (Amir et al., 2005; Macleod
& Cohen, 1993); dysphoric or
depressive individuals evaluated
ambiguous information in a more
negative way (Lee et al., 2016;
Mathews & Macleod, 2005)

tendency to selectively impose non-
threatening interpretations on
ambiguous sentences in non-anxious
individuals (Hirsch & Mathews, 2000;
Macleod & Cohen, 1993)

preferential retrieval of negative (NB) or positive information (PB)

preferable recall of mood-congruent
information (Dalgleish & Watts,
1990; Deldin, Deveney, et al., 2001;
Deldin, Keller, et al., 2001; Mathews
& Macleod, 2005) in depressive
patients

negative events forgotten more easily
by healthy people than events
associated with positive affect (Walker
et al., 2003)

increased or decreased approach and avoidance tendencies to affective stimuli

avoidance tendencies for
smiling/angry faces in individuals
with social phobia (Heuer et al.,
2007); deficits in approach
tendencies to positive stimuli and
avoidance tendencies in depressive
disorders (Trew, 2011)

approach motivation?! to positive
stimuli in healthy individuals whereas
they tend to avoid negative stimuli
(Chen & Bargh, 1999; Elliot, 2006; Elliot
& Covington, 2001)

Different models provide an explanation for the origin of negative selective information

processing and its role for ER and emotional disorders (e.g., depression), for example, Beck’ s cognitive

model of depression (Beck, 1967; Beck, 1976; Beck, 1987). As a result of early adverse events plus

other (e.g., genetic) factors, underlying dysfunctional attitudes or beliefs (cognitive schemas) are

developed (Beck, 2008). These are activated by stressor exposure and produce negative biases at

21 approach motivation: “energization of behavior by, or direction of behavior toward positive stimuli
(objects, events, possibilities)” (Elliot, 2006; p. 111); After automatic evaluations of stimuli, a behavioral

predisposition (preparedness) for approach/avoidance behaviors is built that may lead to explicit behavior (Korn

& Elliot, 2015).
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different levels and depressive symptoms (e.g., sadness; Beck, 2008). By the repeated activation of
cognitive schemas, negative patterns of affective information processing are consolidated (Beck,
2008), increasing negative thoughts and maintaining depression (Teasdale, 1988). According to
Joormann and Vanderlind (2014), NBs can affect a person’s attention to emotion-releasing aspects of
an event and its appraisal, which, in turn, affect the emotional response. Later, deficits in cognitive
control may limit the ability to offset biases (e.g., interpretation), finally leading to a more frequent
use of maladaptive (e.g., rumination) and a restricted use of adaptive ER strategies (e.g., reappraisal).
Similarly, a PB may also affect an individual’s ER (e.g., Wadlinger & Isaacowitz, 2011). PBs at
different levels could affect a person’s attention to emotion-eliciting aspects and their appraisal,
which, in turn, might result in a more positive emotional response. At a later stage, PBs could facilitate
the use of adaptive ER strategies (e.g., reappraisal). For example, optimism was shown to be related to
the frequent use of cognitive reappraisal (Gross & John, 2003; John & Gross, 2007). Whereas healthy
individuals preferably process positive information (e.g., Joormann & Gotlib, 2007; Pool et al., 2016),
several studies demonstrated that emotional disorders — in addition to NBs (e.g., Bradley et al., 1997)
—also include a missing or reduced PB (Hirsch & Mathews, 2000; Korn et al., 2014; Li et al., 2016; Liang
et al., 2011; Moore & Fresco, 2012; Moser et al., 2012). This lack of PB was also found at the level of
action tendencies (e.g., Elliot, 2006). Positive stimuli usually trigger approach motivation and
behaviors (e.g., Elliot, 2006). For individuals with emotional disorders, however, deficits in this natural
tendency were shown. The decreased reward sensitivity in depressive patients (Alloy et al., 2016;
Eshel & Roiser, 2010; Pinto-Meza et al., 2006) is associated with reduced approach behaviors toward

positive stimuli (e.g., less behaviors to make a reward more likely; Henriques & Davidson, 2000).

3.1.2 Always Look on the Bright Side of Life — Positivity Bias and Resilience

Due to the lack of PB in emotional disorders and potential positive effects for ER, a PB is
increasingly discussed as protective (resilience) factor (Fox et al., 2009). Schick et al. (2013) found a
positive interpretation bias (ambiguous cue-conditioning paradigm) to be negatively associated with

rumination. Besides, in a prospective study, a positive interpretation bias predicted resilience as
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outcome after a stressor (Kleim et al., 2014). Some studies showed that a training for PB can lead to
reduced stress reactivity to and faster recovery of stressors (e.g., Johnson, 2009; Taylor et al., 2011).
Resilience-promoting effects of a PB could also be assumed given the association between this bias
and resilience-conducive traits, such as optimism. The above findings (see Table 3; Isaacowitz, 2005;
Segerstrom, 2001) suggest a positive relationship between a positive attention bias and optimism.
Concerning the interpretation of ambiguous information, Gordon et al. (2016) identified optimism as
predictor of increased positive and decreased negative interpretations (modified sentence completion
task). Relationships between a PB at the level of memory or action tendencies and optimism were
hardly examined. For the former, the findings of Devitt and Schacter (2018) might provide evidence.
Optimism (see 2.1.3.2; Appendix K1.3) is one of the resilience factors most often investigated
(e.g., Brissette et al., 2002; Kleiman et al., 2017). It includes a positive perspective, but without
denying reality (Reivich & Shatté, 2002). Similarly, in a study on associations between optimism and
biases in the emotional Stroop task, Segerstrom (2001) found a greater bias for positive stimuli and a
smaller bias to negative ones in optimists compared to pessimists. However, both moderately and
highly optimistic individuals showed an attentional bias for both forms of affective information, with
the bias for negative stimuli assumed as being adaptive. Thus, a PB might also not consist of simply
ignoring negative information, but of perceiving both, with an increased sensitivity for the positive.
In sum, a PB in information processing might play an important role for individual ER and
function as resilience factor. Based on studies that found stronger attention and memory preferences
toward positive stimuli in older individuals compared to younger people (Charles et al., 2003;
Isaacowitz, 2006a, 2006b; Kennedy et al., 2004; Mather & Carstensen, 2005), a PB also seems to be
dynamic over time. Therefore, the targeted modification of information processing toward positive
stimuli by training might be a possible approach to foster mental health in the face of stressors (i.e.,
resilience). Overall, resilience might be fostered by reducing a NB and promoting the level of PB
simultaneously. The following sections outline assessment methods for various biases in the field of

CBM, introduce CBM training, and present the current state of research on CBM trainings for PB.
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3.1.3 Cognitive Bias Modification (CBM) — Assessment and Training

Computer-based CBM paradigms were developed to examine the associations between
different biases of information processing (NB, PB) and symptoms of mental disorders (Hertel &
Mathews, 2011), with a focus on the assessment of NBs (see Appendix K1.1 for examples). At the level
of attention, biases toward affective information have been measured by simultaneously presenting
neutral and affective material in filtering (e.g., emotional Stroop task), search paradigms (e.g., visual
search), and cueing tasks (e.g., visual probe task). To measure interpretation bias, participants are
usually asked to indicate their interpretation of ambiguous stimulus material, such as ambiguous
sentences/scenarios (Ambiguous Scenario Test; e.g., Berna et al., 2011). Memory biases are assessed
differently, depending on whether explicit (e.g., free recall) or implicit memory (e.g., completion of
word stems after reading) is focused (Mitte, 2008).

At the level of action tendencies, the Approach Avoidance Task (AAT) is a prominent method
to assess implicit (automatic) tendencies and was originally developed for the use in alcoholic patients
(Wiers et al., 2009), but also used for other purposes (Seidel et al., 2010). Participants are presented
with grey rectangles in different formats that they have to push away (landscape) or pull closer
(portrait) as fast as possible (e.g., joystick, computer mouse). The picture size changes dynamically
with every movement based on the respective reaction (i.e., pull: increase; push: decrease). This
zooming effect produces the subjective feeling of approach or avoidance (Neumann & Strack, 2000).
During the assessment, rectangles are replaced by alcohol-relevant (e.g., beer bottle) and neutral
stimuli (e.g., soft drinks), that are also presented in two formats (Figure 6) equally often. Participants
receive the same instruction resulting in compatible trials (i.e., push alcohol-relevant stimuli; pull
neutral stimuli) and incompatible trials (i.e., pull alcohol-relevant stimuli; push neutral stimuli), and
reaction times (RTs) are measured. Besides, a Compatibility score (CS) is calculated??, with negative

scores indicating faster reactions (i.e., bias) to alcoholic stimuli (Wiers et al., 2009).

22 AAT-CS: median RT incompatible trials — median RT compatible trials
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Figure 6

Approach Avoidance Task (AAT)

Compatible trial:

Note. Adapted from Wiers et al. (2009) and taken from Krayer (2019).

Using the same paradigms, CBM at various levels has also been used for interventions to
change the selective processing of affective information (CBM training). Several meta-analyses
provided mixed, but satisfactory evidence that CBM training may modify different biases and reduce
symptoms of mental disorders (e.g., small to moderate ES for depression; Beard et al., 2012; Cristea et
al., 2015; Hakamata et al., 2010; Hallion & Ruscio, 2011; Menne-Lothmann et al., 2014; Mogoase et
al., 2014). The number of respective studies in meta-analyses (see Appendix K1.2) illustrates that CBM
intervention research largely focused on the modification of NBs at the level of attention,
interpretation, and memory in samples with mental disorders (e.g., Amir et al., 2009).

CBM trainings at the level of action tendencies were examined less frequently. Some studies
provided evidence for positive effects of such trainings for different mental disorders (Eberl et al.,
2013; Taylor & Amir, 2012; Wiers et al., 2011). Wiers et al. (2010) used a computer-based training
version of AAT to modify the approach tendencies of alcoholic patients to alcohol-relevant content. To
foster the avoidance of alcohol stimuli, 90% of alcohol content was presented in the landscape format

(i.e., pushed), whereas 90% of neutral stimuli were shown as portraits (i.e., pull). The principles of AAT
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were also used to modify other psychological symptoms, for example, using dysfunctional and

functional statements in individuals with elevated depression scores (e.g., Lukas, 2019).

3.1.4 Current State of Research on CBM as Positivity Training and Limitations

In CBM trainings to foster a PB, especially the levels of attention and interpretation were
focused (see Appendix E1 and Appendix K1.4). At the level of attention (for details, see Appendix E1),
these included the modified visual probe task (Johnson, 2009; Taylor et al., 2011; Wadlinger &
Isaacowitz, 2008), eye-tracking (Ferrari et al., 2016), and visual search paradigms (Dandeneau &
Baldwin, 2009; Dandeneau et al., 2007), with positive effects shown for the emotional reactivity to
(laboratory) stressors, for example. At the level of interpretations, CBM-I to foster a PB (e.g., modified
Ambiguous Scenario Training) was demonstrated to increase resilience-congruent interpretations and
a positive attributional style (AS), as well as to reduce the vulnerability and reactivity to stressors
(Beadel et al., 2016; Peters et al., 2011; for details, see Appendix E1). A positive condition to train an
attentional PB or benign interpretations has also been included in studies testing CBM-A or CBM-I in
individuals with or at risk of mental problems (see Beard et al., 2012; e.g., Dandeneau & Baldwin,
2004; Li et al., 2008; see Menne-Lothmann et al., 2014). The same applies to the level of action
tendencies, with Vrijsen et al. (2018) and Lukas (2019) showing a decrease of depressive symptom
severity in depressive patients using an AAT paradigm with affective stimuli (see Appendix E1).

To date, there seem to be only few studies that evaluated an AAT-based PBT in individuals
without a mental disorder (e.g., unselected individuals in Becker et al., 2016; Ferrari et al., 2018; see
Appendix E1). For example, using the AAT with diverse emotional (positive vs. negative) pictures from
standardized databases, Becker et al. (2016) aimed to enhance a PB and to simultaneously reduce a
NB in the processing of affective information (for details of study procedure, see Appendix E1). In the
positivity training (PT) group (i.e., pull closer all positive pictures, push negative ones) in study 1
(unselected individuals), no significant change of action tendencies was found, while a pre-existing PB
was reversed in the NT (negativity training) condition (i.e., pull negative pictues, push positive ones).

Only in the PT group, a cross-over effect of PBT on attention bias (using trained and untrained pictures
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in dot-probe task) was demonstrated, leading the authors to assume a generalization of training
effects. For both conditions, no changes in mood scales or affective reactivity to stressor exposure
were identified. Based on the non-significant findings for action tendencies in the PT group, a ceiling
effect was concluded, as participants in both conditions had shown a PB before the training. In study 2
(dysphoric and non-dysphoric subjects after negative mood induction), an increase of PB in the PT
groups compared to sham training was found in both samples and the PT groups showed lower
emotional reactivity in a stress anagram task. In a subsequent RCT (Becker et al., 2019) investigating
the positivity-approach training in patients with mental disorders, depressive symptoms decreased.

The previous studies concerning a CBM-PBT, especially at the action level, reflect some
limitations that could also explain the lack of significant findings. Becker et al. (2016) and other studies
(see Appendix E1) used the AAT to operationalize changes in approach-avoidance tendencies by PBT.
To date, this task has not been validated to measure a PB at the action level. Therefore, to draw
meaningful conclusions about the efficacy of PBT at the level of action tendencies, the validation of
the AAT seems needed.

Concerning the training material, previous research often focused on disorder-specific stimuli
(e.g., social-evaluative words in socially anxious individuals; Taylor et al., 2011). Based on findings in
children (Broeren & Lester, 2013), it is known that a PB is not limited to specific content. Given the
high comorbidity of anxiety and affective disorders (Moses & Barlow, 2006), the use of diverse
positive stimuli (e.g., humans, plants, animals, or objects) and a general PBT, as tested by Becker and
colleagues, seems also reasonable. In previous CBM trainings, stimuli were identical for all subjects.
However, to increase the personal relevance of interventions, personalized stimuli (e.g., by previous
rating) could be used. The composition of training material based on norm values in standardized
databases (e.g., International Affective Picture System [IAPS]; e.g., Becker et al., 2016; Ferrari et al.,
2018) might have limited the intervention effects. For example, a picture rated as positive in the norm
sample possibly had to be pulled closer although the subjects themselves would have assessed the

same picture as negative. Furthermore, because several previous studies used the same stimuli for the
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AAT training and the assessment at pre- and posttest, a generalization of training effects to other
stimuli cannot be fully concluded.

Mobile-based CBM paradigms (e.g., Zhang et al., 2018) have not been evaluated to induce a
PB. Several mobile apps aim at fostering a PB at the level of attention by using CBM paradigms, such
as visual search (e.g., “Mood Mint”; “Happy Tap”). Scientific evaluations of these apps are missing. To
date, CBM trainings are largely conducted as computer paradigms in laboratory settings. However, to
allow maximum transfer of training effects on the participants’ daily life, the use of EMI, that is,
mobile technologies to conduct interventions, might be beneficial (Kubiak & Hermanns, 2001; Robbins
& Kubiak, 2014). EMIs can be performed repeatedly and closely to the participants’ everyday life,
meaning that subjects can trigger a training when it is most needed (e.g., after stressor). In recent
years, EMI has been used in several areas of health promotion (Kaplan & Stone, 2013). Thus,
implementing a microintervention to foster a PB might also benefit from this methodology — especially
since EMI was also hardly used in resilience intervention research so far (e.g., Joyce et al., 2018;
Leppin et al., 2014; Vanhove et al., 2016). Due to the previous focus on laboratory paradigms, the
ecological validity of CBM studies is limited. Therefore, to answer the question whether a CBM-based
intervention affects the participants’ daily life (e.g., coping with stressors), a combination of mobile-

based training (EMI) with ambulatory assessment might be adequate.

3.1.5 Explanatory Approaches for the Effects of a PBT on Emotion Regulation and Mental Health

3.1.5.1 Action Tendencies and Information Processing

A bidirectional association between action tendencies and the cognitive processing of

affective information is assumed (Ping et al., 2009). On the one hand, there is a compatibility effect
between affect and action tendencies, meaning that stimuli with inherent positive or negative valence
(e.g., happy vs. angry face) affect our action tendencies (Phaf et al., 2014). Stimuli elicit a valenced
automatic evaluation which creates a predisposition for approach and withdrawal responses (Arnold,
1960; Elliot & Covington, 2001). Based on two motivational systems, the processing of positive stimuli

might trigger an approach system, thereby fostering the compatible approach behavior to the
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stimulus. An avoidance system, however, is probably activated by negative information, increasing the
tendency to withdraw from the stimulus (Neumann & Strack, 2000). For example, Chen and Bargh
(1999) found that evaluations of positive stimuli facilitated approach motor behaviors, by showing
that participants were faster in responding to positive words when pulling a joystick, whereas
evaluations of negative stimuli enhanced avoidance behaviors (i.e., faster when pushing the joystick).
This compatibility effect has been replicated several times (see Phaf et al., 2014).

On the other hand, behavioral actions associated with approach and avoidance (e.g., arm
movements, head nodding vs. head shaking) seem to affect an individual’s valence judgements, both
of already valenced stimuli and of neutral information (Ping et al., 2009; Trew, 2011). For this work,
especially this converse link between approach/avoidance behaviors and information processing is
relevant. According to Neumann and Strack (2000), the two motivational systems mentioned above
are also activated whenever approach and avoidance behaviors are executed. As arm flexion (i.e.,
movement toward the body), for example, is closely coupled temporally with acquiring or consuming
desired stimuli, the approach system should be activated. Arm flexion (i.e., approach behavior) should
result in a positive (pleasant) emotional and an approach motivational orientation. Arm extension (i.e.,
movement away from body), however, is assumed to be temporally coupled with the onset of
aversive stimuli and should activate the avoidance system. This movement (i.e., avoidance behavior)
was suggested to be associated with a negative emotional and a withdrawal motivational orientation.
Consistently, several studies (e.g., Cacioppo et al., 1993; Neumann & Strack, 2000) demonstrated that
performing approach/avoidance movements by arm flexion/extension is associated with stimulus
processing and affects the evaluation of respective stimuli (e.g., more positive attitudes to stimuli
during arm flexion vs. more negative attitudes during arm extension; details in Appendix E2).

Furthermore, Neumann and Strack (2000) demonstrated the same effects using visual instead
of proprioceptive cues, that is, if participants were only provided with the visual impression of moving
toward a screen and vice versa. Besides arm movements, approach and avoidance behaviors may

include many different behaviors (Neumann & Strack, 2000), such as vertical versus horizontal head
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movements in nodding and head shaking (Wells & Petty, 1980). Finally, Woud et al. (2008) found
similar results when experimentally inducing an implicit evaluation bias by approach versus avoidance
joystick movements. Appendix K1.5 includes further information on approach/avoidance behaviors
and neural structures of the motivational systems. Overall, performing approach versus avoidance
movements to valenced stimuli during an intervention, that is, a training at the action level, might also

affect (higher levels of) information processing of these stimuli, such as attention and interpretation.

3.1.5.2 Training of Action Tendencies, PB, and Emotion Regulation

The modified AAT to foster a PB at the action level (e.g., Becker et al., 2016) consists of
responding to positive and negative stimuli with approach versus withdrawal behaviors, thereby
creating the impression of growing or shrinking pictures (zooming effect). It was developed to
promote a PB consisting of approach tendencies (behaviors) to positive and avoidance/distancing
tendencies to negative stimuli. Following the evidence concerning the connection between action
tendencies and stimulus processing, these action tendencies could then affect other levels of
information processing (see 3.1.5.1). For example, by activating their approach system, asking
participants to consistently show approach behaviors to positive stimuli could improve the encoding
of respective stimuli, foster an approach motivational orientation and a more positive attitude to
positive information, as well as enhance their memory for such information. On the other hand — by
triggering their avoidance system — instructing individuals to perform withdrawal behaviors to
negative stimuli might lead to an improved encoding (e.g., faster categorization) of negative stimuli
and an avoidance motivational orientation. Participants could be better prepared to distance from
negative information. This would be in line with Becker et al. (2016) who demonstrated a cross-over
effect from action tendencies to attentional processes (see 3.1.4). Similar effects of learned action
tendencies on other cognitive processes (e.g., interpretation, memory) might be possible.

A PB with respect to action tendencies and other levels of information processing may then

have beneficial effects on ER. With respect to the development of emotions, a situation-attention-
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appraisal-response sequence was suggested: Beginning with a psychologically relevant situation, the
situation is appraised regarding different aspects (e.g., familiarity, valence). Hence, not the situation
itself, but an individual’s evaluation of a situation generates emotion (Gross, 1999). Subsequently,
these appraisals generate emotional responses including changes in several response systems (e.g.,
behavioral; Gross & Thompson, 2007). According to the “process model of emotion regulation” (Gross,
19983, 1998b), the most popular ER model, emotions may be regulated at five time points during this
emotion generative process: 1) selection of and 2) modification of the situation, 3) deployment of

attention, 4) change of cognitions, and 5) modulation of responses. Figure 7 combines both models.

Figure 7

Emotion Generation and Emotion Regulation (Taken From Webb et al., 2012)

Situation Situation Attentional Cognitive Response

selection modification deployment change modulation
(distraction, (reappraisal) (suppression)
concentration)
] (] ] [ ] ]

Situation Attention Appraisal Response
Antecedent-focused Response-

strategies focused

strategies

A PB at different levels might affect the emotion-generative process and ER in different ways.
First, at the level of attention, individuals with a PB might focus more quickly on positive aspects in
the environment, either from the start or as attentional deployment, to maintain their well-being.
According to Wadlinger and Isaacowitz (2008), this would be in line with the selective inattention to
negative pictures in optimists (Isaacowitz, 2005). Besides, older individuals, who tend to be better at
regulating their emotions (Gross et al., 1997), showed natural attentional tendencies to positive
stimuli and away from negative ones (lsaacowitz, 2006a, 2006b). This mood-regulatory function of a

PB at the attention level was especially identified when (older) individuals were in bad mood



TRAIN4POSITIVITY — THEORETICAL BACKGROUND 77

(Isaacowitz et al., 2008) or tried to resist mood declines (Isaacowitz et al., 2009; Xing & Isaacowitz,
2006). Finally, the essential role of PB for ER is also indicated by a missing PB in people at risk for or
with emotional disorders (see 3.1.1).

Second, a PB might affect appraisal processes. An event (e.g., stressor) might be appraised
more positively from the start, leading to more positive emotional responses. Moreover, PBs might
facilitate cognitive change, that is, evaluating the situation to modify its emotional impact, either by
changing how one thinks about the situation or about one’s capacity to cope with it (Gross, 1999;
Gross & Thompson, 2007). Reappraisal is an adaptive form of cognitive change (Gross, 1998a, 2002;
Gross & John, 2003; Willroth & Hilimire, 2016). Several studies found associations between reappraisal
as antecedent-focused strategy (i.e., starts early in emotion-regulative process; Gross, 2002) and
positive affect and well-being as well as less negative emotions (e.g., Gross & John, 2003). By targeting
the appraisal stage, reappraisal has the potential to address all aspects of emotional responses (Davis
et al.,, 2011). Two types of cognitive reappraisal are differed. Situation-focused reappraisal refers to
reinterpreting the nature of events or the situational context of affective stimuli (Ochsner et al., 2004,
Willroth & Hilimire, 2016). Negative aspects of a stimulus are reinterpreted in neutral or positive
terms (Kalisch et al., 2005; Ochsner et al., 2002). Self-focused reappraisal includes reinterpreting one’s
relationship to a stimulus, by “making one feel more or less connected to what is going on” (Ochsner
et al., 2004; p. 484; Willroth & Hilimire, 2016). It is also described as (self-) distancing (e.g., Ochsner &
Gross, 2008) or detachment (Kalisch et al., 2005). Both forms were shown to be adaptive (e.g., Ayduk
& Kross, 2008; Hermann et al., 2017; Kross & Ayduk, 2008; Willroth & Hilimire, 2016).

Individuals with a PB might benefit concerning both types of reappraisal. First, participants
who — as part of PB — have (learned) an approach tendency (motivation and behavior) to positive
stimuli, perceive positive information faster and/or tend to interpret situations more positively, might
have an improved situation-focused reappraisal. As they let oneself get affected more easily by
positive aspects at cognitive and behavior levels, they could be more likely to find something positive

in ambiguous or even negative situations, and experience less negative or more positive emotions.
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Second, as individuals with PB have (learned) tendencies away from negative stimuli at different
levels, they could be better able to distance from negative aspects to reduce the emotional impact
(compare self-focused reappraisal). This is in line with the evidence for an association between trait
optimism and reappraisal in view of stressors (e.g., Sears et al., 2003; Slattery et al., 2017) and a more
frequent use of reappraisal in optimistic individuals (e.g., Gross & John, 2003; John & Gross, 2007).
Besides, a training with the modified AAT per se, that is, performing approach versus
distancing movements to affective stimuli and the associated zooming effect, might immediately
affect ER, especially situation modification and reappraisal. Situation modification involves changing
an affective stimulus or its context to modify the emotion-eliciting impact. For example, the emotional
response to affective stimuli was shown to be affected by the physical distance from stimuli (Davis et
al., 2011; Williams & Bargh, 2008). The illusion of approaching unpleasant pictures increased both the
negative valence and the arousal caused by the pictures compared to negative stimuli that were static
or seeded to recede (Miihlberger et al., 2008). However, greater positivity was found when neutral
pictures were imagined moving toward participants and growing (Davis et al., 2011). Similarly, the
growing effect for positive pictures in the modified AAT might also result in increased positive
emotional responses to these pictures. The shrinking effect for negative pictures might lead to a less
negative emotional response. In addition to potential effects of a PB that, in turn, fosters reappraisal,
both forms of reappraisal could also be directly enhanced by the movements in the modified AAT. The
approach movements to positive pictures per se might facilitate situation-focused reappraisal: As
individuals proverbially learn to “let positive things closer to them”, they might more easily retrieve
something positive from negative situations. Simultaneously, distancing movements from negative
pictures per se might increase self-focused reappraisal because individuals learn to distance from
negative stimuli. This metaphorical detachment (“move away from the negative and don’t get affected

by it”), as part of self-focused reappraisal, might also be transferred to real-life stressors.
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3.1.5.3 Diathesis-Stress Model

The diathesis-stress model (see 2.1.3.1) postulates mental disorders as result of an interaction
between predispositional vulnerabilities and the exposure to stressors. Modifying variables, such as
resilience factors, can weaken potential pathological effects, resulting in the maintenance or fast
recovery of mental health (i.e., resilience). A PB at the level of action tendencies, which generalizes to
other cognitive levels (see 3.1.5.1 and 3.1.5.2), might also work as resilience factor (e.g., Fox et al.,
2009) and hence moderate (i.e., reduce) the impact of vulnerabilities and stressors on mental health.
People with a pronounced PB might be less vulnerable to stress-related mental disorders. Thus, an

intervention fostering such a bias might also contribute to an individual’s resilience.

3.1.5.4 Positive Appraisal Style Theory of Resilience (PASTOR)

According to PASTOR (see 2.1.3.4), the effects of resilience factors on resilience as outcome
are mediated by a limited number of resilience mechanism (see Figure 3). For example, the resilience
factor optimism could result in a positive (re-)appraisal of negative events, making an individual less
vulnerable for stress-related mental disorders (Kunzler, Gilan, et al., 2018). Similarly, a PB at the action
level, which generalizes to other cognitive levels (see 3.1.5.1 and 3.1.5.2) and is possibly related to
optimism (see 3.1.2), might also help to maintain or regain mental health in the face of stressors due
to the mediation by positive (re-)appraisal style (compare 2.1.3.4). Thus, individuals with an increased

PB (e.g., by training) might be more resilient than those with a smaller or no such bias.

3.1.6 What do we Know About PBT and the AAT-CS? Findings From Previous Research

Effects of PBT on perceived stress and perceived microstressor severity. Concerning potential
effects of CBM trainings on perceived stress, there is evidence for a reduction of perceived stress after
a PBT at the level of attention and interpretation (Clarke, 2016; Dandeneau et al., 2007; for details,
see Appendix E3). Besides, several studies demonstrated that the modification of biases in information
processing to foster a PB can also have a positive impact on the emotional reactivity (e.g., less

frustration) to (laboratory) stressors (e.g., attention: Johnson, 2009; Taylor et al., 2011; interpretation:
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Peters et al., 2011). In contrast, at the level of action tendencies, Becker et al. (2016) (see 3.1.4) found
no effects on the emotional vulnerability to stress (i.e., subjective stress and mood in response to
anagram task) in unselected individuals. However, the study had some limitations (see 3.1.4), that
might have restricted the effects. Moreover, based on the generally low stress scores, the authors
suggested that the stress task might not have been adequate for inducing sufficiently high stress.

Effects of PBT on implicit action tendencies. There is evidence for the modifiability of action
tendencies regarding affective and other stimuli from previous studies on CBM (e.g., Lukas, 2019;
Rinck et al., 2013; Vrijsen et al., 2018; Wiers et al., 2009; for details, see Appendix E3). While Becker et
al. (2016) found no effects of a PT in unselected individuals (study 1), they demonstrated an enhanced
PB at the level of action tendencies? after a PT in samples of dysphoric (Becker et al., 2016; study 2)
and depressed individuals (Becker et al., 2019). These results, together with the moderation of effects
by initial depressive symptoms found in Becker et al. (2019), suggest that intervention effects might
be larger in participants with a pre-existing NB or without a PB. To date, there is no validated measure
of biases at the level of action tendencies. Thus, the participants’ AS could serve as a proxy measure. It
is part of optimism (see Appendix K1.3), that is probably related to a PB (see 3.1.2), but more dynamic
than dispositional optimism.

Effects of PBT on resilience, ability to recover from stress, and well-being. A PB is probably
related to optimism and is discussed as resilience factor itself (see 3.1.2). As mentioned above (3.1.5),
a PB at the level of action tendencies could reduce or “buffer” negative effects of adversities, resulting
in maintained or regained mental health despite stressors (i.e., resilience). Previous CBM studies
primarily measured changes in different biases and/or mental health (e.g., Beard et al., 2012; Hallion
& Ruscio, 2011; Menne-Lothmann et al., 2014; Mogoase et al., 2014). Even CBM trials directly focusing
on resilience (e.g., Beadel et al., 2016; Peters et al., 2011) did not always measure it as an outcome or
used “resilience scales” assessing a trait or the availability of putative resilience factors (Chmitorz,

Kunzler, et al., 2018). If mental health was analyzed, the participants’ stressor exposure was not

2 shorter RTs in compatible trials (i.e., pull positive, push negative) compared with incompatible trials
(i.e., push positive, pull negative); AAT-CS increased or became more positive, indicating a PB
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controlled for. In addition, subjective well-being was rarely considered as outcome. Although several
CBM trials tested intervention effects on the reactivity to stress inductions, the recovery from
stressors has also rarely been examined (e.g., Rinck et al., 2013; for details, see Appendix E3). No
previous CBM trial assessed the participants’ (subjective) ability to recover from stress.

Effects of PBT on psychological EMA outcomes. EMA refers to one type of ambulatory
assessment (Fahrenberg et al., 2007; Kubiak & Stone, 2012). In the form of Experience Sampling,
subjects provide details about the occurrence of behaviors, experiences, and mood (e.g., using
smartphones). By the repeated in-the-moment assessment under everyday conditions (in situ) in the
same individual (Kaplan & Stone, 2013; Shiffman et al., 2008), EMA allows to generate longitudinal
data (Bolger & Laurenceau, 2013). The method ensures a high level of ecological validity, reduces
retrospective bias (Kubiak & Stone, 2012), and increases the reliability of assessments (e.g.,
Csikszentmihalyi & Larson, 1987). Thus, it is considered as gold standard to measure subjective
outcomes (Heron & Smyth, 2010; Kaplan & Stone, 2013). To date, only few studies in resilience
intervention research used EMA to assess the effects of training (e.g., Geschwind et al., 2011; McCraty
& Atkinson, 2012). With respect to CBM research, most trials investigating the efficacy of CBM
trainings also relied on self-report or laboratory paradigms (Beard et al., 2012; Cristea et al., 2015;
Hakamata et al., 2010; Hallion & Ruscio, 2011; Menne-Lothmann et al., 2014; Mogoase et al., 2014).
These measures were also mostly used by studies using mobile-based CBM interventions (e.g., Zhang
et al., 2018), with few exceptions, such as Enock et al. (2014). As a consequence, it is largely unclear
whether CBM trainings do also affect the participants’ daily life, resulting in limited ecological validity.

Effects of PBT on cognitive ER (reappraisal) and emotional experience. It was suggested that
approach and avoidance behaviors affect an individual’s motivational orientation and the processing
of affective stimuli (Cacioppo et al., 1993; Neumann & Strack, 2000; see 3.1.5.1). Therefore, a PBT
at the level of action tendencies might also affect information processing (i.e., PB) at higher levels
(e.g., attention, interpretation), which might then have a positive impact on (cognitive) ER. Individuals,

who constantly perform approach movements to positive stimuli, could acquire an approach tendency
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(e.g., motivation, behavior) to positive information and learn to get affected more easily by positive
aspects. As a consequence, situation-focused reappraisal (see 3.1.5.2) could be enhanced. So far,
withdrawal movements to negative stimuli were typically associated with avoidance and negative
information processing. At the level of ER, however, self-focused appraisal is viewed as adaptive (see
3.1.5.2). The question if withdrawal behaviors are also associated with the dissociation from negative
information and increased self-focused reappraisal, has not yet been examined. By performing
distancing behaviors to negative stimuli during PBT, individuals could learn to reduce the personal
relevance of these stimuli and to get affected less. Finally, based on potential effects of an action-level
PBT for cognitive reappraisal, this training might also affect an individual’s emotional experience.
Reappraisal was shown to be associated with more positive and less negative emotions (e.g., Gross &
John, 2003). Trials testing a CBM training with a positive condition also demonstrated positive effects
on emotional experience, such as anger (Almoghrabi et al., 2017; Hawkins & Cougle, 2013) or general
affect (Ferrari et al., 2016; Peters et al., 2011; Rinck et al., 2013; Taylor et al., 2011). Becker et al.
(2016) partly found no effects of an AAT PB-training on mood, possibly due to study limitations (3.1.4).
Construct validity of the AAT as a measure of PB at the level of action tendencies. Despite its
previous use (Becker et al., 2016; Becker et al., 2019), the modified AAT paradigm with affective
stimuli has not yet been validated as a measure of PB at the action level. It is unclear whether the
AAT-CS can depict an individual’s tendency toward positive stimuli and how this score is related to
other indicators of PB, such as optimism or the hereby associated positive AS (Seligman, 1990). People
with high optimism tend to preferably process positive information at different levels (Devitt &
Schacter, 2018; Gordon et al., 2016; Isaacowitz, 2005; Segerstrom, 2001). Some authors (e.g., Chang et
al., 2009; Gibson & Sanbonmatsu, 2004) also concluded an increased motivation of optimists to
approach positive stimuli than to avoid negative ones. Such motivational orientations could in turn be
associated with approach and avoidance behaviors (Neumann & Strack, 2000). Given these findings,

individuals with high trait optimism and a positive AS?* could also show an increased tendency to

24 positive events attributed to internal, global, and stable causes; negative events to external, specific,
and variable causes
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positive stimuli at the action level (i.e., increased AAT-CS). Optimism as resilience factor was shown to
be positively associated with the ability to recover from stress and negatively with perceived stress
(Kunzler, Chmitorz, et al., 2018). Similarly, a PB was suggested as resilience factor protecting from the
development of emotional disorders (e.g., Fox et al., 2009; Thoern, 2016). Therefore, if the AAT
presents a measure of PB at the level of action tendencies, there might also be associations between

the AAT-CS on the one hand and the ability to recover from stress and perceived stress on the other.

3.1.7 Research Questions and Hypotheses

As outlined above, trainings to foster a PB suffer from methodological weaknesses, preventing
robust conclusions concerning the modifiability of bias. The second part of this thesis aims to address
these research gaps. Using a newly developed smartphone app, an EMI to foster a PB at the level of
action tendencies is evaluated. In addition to training feasibility, the effects on outcomes, such as
perceived stress, mental health, and action tendencies, including EMA measures, are examined. The
validity of the AAT as a measure of PB is also explored, resulting in six RQs.

Given the findings mentioned above (see 3.1.6), this study tests the hypothesis of a decrease
of perceived stress and explores a reduction of the perceived microstressor severity through the MB-
PBT. To control for the sole impact of stressor monitoring during the training period, the effects are
compared with a historical CG that only participated in EMA- and online-based stressor monitoring.
RQ1: Which effects does a MB-PBT have on perceived stress and perceived microstressor severity?
Hypothesis 1.1: Controlled for individual stressor exposure and the baseline AS, a MB-PBT at the action
level decreases perceived stress from pre- to posttest within the IG.

Exploratory RQ 1.2: Compared to a historical CG (stressor monitoring), does a MB-PBT at the action
level decrease the perceived microstressor severity at posttest?

Following from previous research (see 3.1.6), a PBT at the action level might result in larger
approach tendencies to positive stimuli and increased withdrawal/distancing tendencies to negative
stimuli. Thus, this study investigated the hypothesis that the intervention fosters a PB at the level of

action tendencies and assumed a moderating role of the baseline AS.
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RQ2: Which effects does a MB-PBT have on implicit action tendencies to affective stimuli?
Hypothesis 2.1: Within the IG, a MB-PBT at the action level results in a PB at the level of action
tendencies from pre-to posttest, that is, the participants’ AAT-CS increases.

Hypothesis 2.2: Within the IG, the baseline AS moderates the effects of training on implicit action
tendencies, that is, the increase in the AAT-CS is larger for individuals with a negative AS at pretest.

Due to current research gaps (see 3.1.6), this study also explored the impact of a PBT using the
AAT on resilience (Kalisch et al., 2015), the ability to recover from stress (i.e., a proxy measure of
resilience; Kunzler, Chmitorz, et al., 2018), and well-being.

RQ3 (exploratory): Within the IG and controlled for individual stressor exposure and the baseline
AS, does a MB-PBT at the action level have any effects on (3.1) resilience (change in mental
health controlled for stressor load), (3.2) the ability to recover from stress, or (3.3) well-being?

Given the lack of research (see 3.1.6), the effects of a MB-PBT on several EMA-measured
psychological outcomes during the three-week intervention were examined in an exploratory RQ.

RQ4 (exploratory): Within the IG, does a MB-PBT at the action level have any effects on the
EMA-measured (4.1) current mood, (4.2) well-being, (4.3) the ability to distance from negative
stimuli, or (4.4) the ability to get affected by positive stimuli?

As shown above (see 3.1.6), the effects of PBT at the level of action tendencies on cognitive ER
and emotions have hardly been examined, leading to the following exploratory RQ.

RQ5 (exploratory): Within the IG and controlled for individual stressor exposure and the baseline
AS, does a MB-PBT at the action level have any effects on (5.1) reappraisal, (5.2) positive affect, (5.3)
negative affect, (5.4) state anger, or (5.5) anger expression (anger in, anger out, anger control)?

The current study aimed to explore the construct validity of the AAT as a measure of PB by
investigating the bivariate correlations between the AAT-CS and the above variables for the first time.
RQ6 (exploratory): Within the IG at pretest, are there any bivariate associations between the AAT-
CS and (6.1) trait optimism, (6.2) a positive AS (indicated by total score of attributions for positive

and negative events), (6.3) the ability to recover from stress, or (6.4) perceived stress?
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3.2 Methods
3.2.1 Study Design

To test the feasibility of the PBT, a single-group pre-post-design was primarily used, involving
a three-week intervention, the pre- and postassessment and (weekly) EMA for the monitoring of
microstressors during the training. Based on similar outcomes assessed, a matched CG design was
used for one RQ. Participants of the TRAINsPositivity study, who all received the intervention, were
matched with a historical CG from the LifeStress project to control for the effects of stressor
monitoring. In this 4-week trial, individuals aged 18-30 years (N = 70) had been examined using EMA

for microstressors and the resulting perceived severity, without any intervention (see 3.2.5).

3.2.2 Sample
3.2.2.1 Recruitment

Participants of TRAIN4Positivity were recruited from students of various fields at the Johannes
Gutenberg University (JGU) Mainz, Germany. Recruitment materials included 1) postings at notice
boards of the JGU campus (e.g., library, Department of Psychology) and of the University Medical
Center (UMC) of the JGU Mainz (e.g., library, cafeteria), 2) a recruitment email by the mailing list of
the student body (Fachschaft) of the Department of Psychology at JGU, and 3) a posting in the
Facebook group of JGU freshmen (winter term 2018/2019) (Appendix F1-Appendix F3). If potential
participants expressed their interest in the study (e.g., by email or telephone), they were sent a study
brochure by email (Appendix F4), which contained more details about study aims and procedures. In
case individuals were still interested in the study after reading this brochure, they received an
informatory telephone call. During the 10-minute call, a member of the study team outlined the study
course in more detail and explained the inclusion and exclusion criteria. The students were informed
that they could possibly not be considered if inclusion criteria were not fulfilled. During the call, an
appointment for the 30-minute screening and eventually the subsequent pretest was agreed upon.

The personal screening appointment took place in a laboratory at the Department of

Psychiatry and Psychotherapy of the UMC Mainz. Potential participants received all relevant
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information about the study, in oral and written form, and provided a written informed consent
(Appendix F6). Subsequently, the eligibility criteria (see 3.2.2.2) were tested using paper-pencil
questionnaires (Appendix K2.1). Besides sociodemographic data, this screening included a medical
history sheet, the assessment of mental health using the General Health Questionnaire-28 (GHQ-28;

see 3.2.7.3), and the Mainz Inventory of Microstressors (MIMIS; see 3.2.7.1) for stressor exposure.

3.2.2.2 Inclusion and Exclusion Criteria
Important inclusion criteria of TRAINPositivity were 1) aged 18—30 years and 2) an increased
stressor exposure to microstressors (sum score of microstressors = 30 in MIMIS). Essential exclusion
criteria involved 1) the previous/current diagnosis of a mental disorder (according to self-report and
GHQ-28 screening questionnaire), 2) a previous/current psychotherapeutic or psychiatric treatment
(according to self-report), and 3) the previous participation in an intervention to foster resilience or
mental health during the past 3 months. A detailed overview of the inclusion and exclusion criteria,

along with the eligibility criteria of LifeStress is provided in Appendix G1.

3.2.23 Sample Size Calculation
The required sample size was calculated using G*Power (Faul et al., 2007) for a two-tailed
paired t test. A significance level of a = .05 and a power of B = .80 were chosen. The ES was indicated
based on Becker et al. (2016) who reported an effect of positivity training (AAT laboratory training) on
the AAT-CS (paired t test) of d = 0.62 (study 2, non-dysphoric individuals). The sample size calculation
resulted in a sample size of N = 23 (Appendix I11). Based on the inclusion criteria (mentally healthy,

increased stressor exposure) and potential dropouts, more participants (N = 56) were recruited.

3.2.3 Study Course
After the recruitment and screening process, the study can be divided into a pre- and posttest
assessment session and a three-week intervention period with EMA. If the subjects met the eligibility

criteria of TRAIN4Positivity (see 3.2.2.2), the pretest was conducted immediately after the screening.
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During the 1- to 1.5-hour pretest assessment (also in laboratory at UMC), participants were
familiarized with the study procedures. They received a study smartphone (Motorola Moto G, third
generation) and were informed about how to use the devices. Specifically, the aims and the
functioning of the mobile application (app) “Breezly” for the PBT (see 3.2.4) and of the app
“movisensXS” for the stressor monitoring (EMA) during the three-week study period (i.e., items and
answer formats) were demonstrated. Participants were informed about the opportunity to contact
the study team in case of any technical problems (email or study mobile phone). Based on contact
data (initials), an individual code of pseudonymization was allocated to each participant (Appendix F7).
Subsequently, the pretest paper-pencil questionnaires (Appendix K2.2) were distributed. These
included the assessment of further sociodemographic (e.g., socioeconomic status) and psychological
data (e.g., well-being) (see 3.2.7). To measure the participants’ PB at the level of action tendencies,
the AAT mouse version was performed on a study laptop.

After the pretest assessment, the MB-PBT at the level of action tendencies was performed for
three weeks using the newly developed “Breezly” app, that was installed on the study smartphones
(see 3.2.4). During the training, participants were monitored with two components of EMA. First,
within “Breezly”, the subjects were asked to rate their current mood at the end of each training
session. Besides, they answered different items, for example, concerning their current well-being at
each training day (see 3.2.7). Second, an ambulatory assessment of microstressors was performed
using the app “movisensXS”, which measured the occurrence of and the perceived severity of
occurred microstressors at the end of each week during the 3-week period (see 3.2.7).

At the end of the training, participants were invited to the 1-hour posttest at the Department
of Psychiatry and Psychotherapy. With few exceptions (see Appendix G4), participants answered the
same questionnaires (see Appendix K2.3) as for the pretest (including AAT paradigm) and returned the
study smartphones. Participants indicated their choice of study reimbursement (see Appendix F10). In
addition, they were asked for their qualitative feedback concerning the study procedures, especially

the MB-PBT. All procedures of the study, including the functionality of the two apps (“Breezly”,
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“movisensXS” for EMA) and the assessments, were pretested in a sample of n = 4 participants. Figure

8 provides an overview of the study course.

Figure 8
Study Course
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* weekly (Sunday)

Note. EMA: Ecological Momentary Assessment; EMI = Ecological Momentary Intervention.

3.2.4 Mobile-Based Positivity Training

Based on the principles of the AAT paradigm (e.g., Becker et al., 2016), the mobile-based
intervention “Breezly” aimed to induce a PB at the level of action tendencies. Using a picture training
with affective stimuli, positive pictures had to be “swiped or pulled closer” (i.e., to lower edge of
display), whereas negative pictures had to be “swiped or pushed away” (i.e., to top of smartphone
screen). To generate the typical zooming effect of the AAT and to produce a subjective feeling of
approach or avoidance (see 3.1.3, 3.1.4), the picture size changed dynamically with every movement,
with positive pictures growing in size, while the size of negative images was reduced by the upward
movement.

Before starting with the training, participants were required to rate N = 170 pre-selected
pictures (see Appendix H1 and Appendix H2) on their smartphone device with regard to emotional
valence (positive vs. negative), the triggered (e.g., emotional, physical) arousal, and a picture’s

personal relevance on a 9-level scale (analogous to Self-Assessment Manikin [SAM]; Bradley & Lang,
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1994). Sliders for the ratings had variable starting points to prevent a systematic impact on
participants. Depending on the individual valence and arousal ratings, an algorithm within “Breezly”
allocated a personal training set of n = 50 pictures (25 positive, 25 negative) to each participant,
considering the following criteria: 1) positive: arousal < 8 and valence 2 6 in the SAM, 2) negative:
arousal £ 8 and valence < 4 in the SAM. After the picture rating, participants chose a personal avatar
leading them through the training (Appendix H3).

In each 3-minute training session (see Appendix H4), n = 10 pictures from the available
training set were randomly presented. Participants were instructed to attend a fixation cross in the
center of the screen before this was replaced by a positive or negative picture (all pictures in same
format). Depending on the (emotional) valence of each picture, the above-described swipe movement
had to be performed resulting in the zooming effect. For each picture, the participants’ RT (i.e., time
between presentation of picture and first finger touch on screen) was assessed. At the end of each
session, the current mood was measured using EMA (see 3.2.7.3; Appendix H4).

Based on the appearance (e.g., mood) of the avatars, “Breezly” also included a 7-level
rewarding system. Starting with an avatar at the lower level (e.g., serious face expression, business
outfit), the participants received points depending on the frequency of training sessions performed.
With each further level achieved, the avatar seemed happier and wore more casual clothes (Appendix
H5). To indicate the personal training progress, the avatar, the participants’ score, and the number of
training days were presented on the home screen (Appendix H6). Besides, the participants were
congratulated on the number of completed sessions after each training (i.e., picture training and
mood assessment). With respect to training intensity during the 3-week period, participants were
asked to initiate and complete three training sessions (of 3 minutes each) during two time slots
(morning: 7-11 a.m.; evening: 7-12 p.m.) each day, respectively (i.e., six recommended training
sessions of 18 minutes in total per day). This recommendation was made to help participants to start
the day with increased positive awareness and to assess experiences of the past day more positively.

The theoretical basis and details of the rewarding system are provided in Appendix H5.
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At the start and end of each training day (“Tagesstart/Tagesabschluss”), participants were
invited to answer several items concerning psychological variables (see Appendix H7), including
current well-being, sleep restfulness, vigor for the upcoming day, the ability to distance from negative
stimuli, and to get affected by positive ones. Participants could keep track of their history of these
measures (Appendix H7). “Breezly” als