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ZUSAMMENFASSUNG

        
Resilienz, die Fähigkeit, trotz widriger Umstände psychisch gesund zu bleiben oder es wieder zu werden, ist ein Phänomen, das auch neurowissenschaftlich untersucht wird. Längsschnittliche neurowissenschaftliche Studien, in denen Resilienz als Ergebnis einer erfolgreichen Anpassung an Stress definiert wird, gibt es nur wenige. Erkenntnisse zur Neuropsychobiologie der Resilienz lassen sich jedoch aus Querschnittsstudien ableiten, in denen die Resilienz der Teilnehmenden retrospektiv eingeschätzt wurde. Dieser Artikel stellt ein biopsychosoziales Modell der Resilienz vor, fasst aktuelle neurowissenschaftliche Ergebnisse zusammen und macht methodische Vorschläge für die neurowissenschaftliche Resilienzforschung. Relevante neuronale/neuroendokrine Netzwerke der Resilienz sind das limbisch-kortikale Netzwerk der Stressreaktion, das meso-kortiko-striatale Netzwerk der Belohnungsverarbeitung sowie das Default Mode Netzwerk der interozeptiven Informationsverarbeitung. Kognitive und verhaltensbezogene Strategien, welche die Herunterregulation der Stressreaktion, die Heraufregulation positiven Erlebens sowie flexible Wechsel zwischen intro- und extrozeptiver Prozessierung ermöglichen, können Resilienz begünstigen.

      

        [bookmark: N107BE]
ABSTRACT

        
Resilience, the maintenance or quick recovery of mental health during and after adversity, is an object of investigation in cognitive neuroscience. Longitudinal neuroscientific studies, in which resilience is defined as the outcome of successful stress-adaptation, are still rare. However, insights into the neuropsychobiology of resilience can already be drawn from cross-sectional studies, in which participants’ resilience is assessed retrospectively. This article presents a biopsychosocial model of resilience, summarizes latest neuroscientific results, and gives methodological recommendations for future approaches in resilience research.

        
Relevant neural / neuroendocrinological networks of resilience comprise the limbic-cortical network of the stress response, the mesocortico-striatal network of reward processing, and the default mode network of interoceptive processing. Cognitive and behavioral strategies that enable the downregulation the stress response, the upregulation of positive states, as well as flexible switching between internal and external processing, are promising strategies to promote resilience.

      


        
[bookmark: N107CB]
Schlüsselwörter

        Resilienz - 
        Stress - 
        psychische Gesundheit - 
        Salutogenese - 
        kognitive Neurowissenschaft
      


        
[bookmark: N107E1]
Key words

        Resilience - 
        stress - 
        mental health - 
        salutogenesis - 
        cognitive neuroscience
      





[bookmark: info]
Publication History

Article published online:
01 April 2021



© 2021. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany


 

[bookmark: ]

[bookmark: N10AB4]
	
Literatur


	
[bookmark: R13719465-1]1 
          
            Kalisch R, 
          
          
            Müller MB, 
          
          
            Tüscher O. 
          
        Advancing empirical resilience research. Behav Brain Sci 2015; 38: e128 DOI: 10.1017/S0140525X15000023. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-2]2 
          
            Laurenz N.. 
          
        Burn-out und psychische Erkrankungen: Sag ich’s dem Chef? – DER SPIEGEL – Job & Karriere. Im Internet https://www.spiegel.de/karriere/burn-out-und-psychische-erkrankungen-im-job-so-sollten-sie-sich-verhalten-a-1260555.html DOI: Stand: 07.09.2020 






CrossrefGoogle Scholar





	
[bookmark: R13719465-3]3 Deutscher Ärzteverlag GmbH, Redaktion Deutsches Ärzteblatt. Fehltage aufgrund psychischer Erkrankungen nehmen zu. Deutsches Ärzteblatt 2019. Im Internet https://www.aerzteblatt.de/nachrichten/104902/Fehltage-aufgrund-psychischer-Erkrankungen-nehmen-zu DOI: Stand: 09.01.2021 






Crossref





	
[bookmark: R13719465-4]4 
          
            Gukelberger-Felix G.. 
          
        Dauerstress: Anhaltende Belastung führt zu Erkrankungen – DER SPIEGEL – Psychologie. Im Internet https://www.spiegel.de/gesundheit/psychologie/dauerstress-anhaltende-belastung-fuehrt-zu-erkrankungen-a-962009.html DOI: Stand: 07.09.2020 






CrossrefGoogle Scholar





	
[bookmark: R13719465-5]5 
          
            Kleinschmidt C.. 
          
        Psychische Erschöpfung: Was man über Burn-out wissen sollte. Die Zeit 2018. Im Internet https://www.zeit.de/karriere/beruf/2014-06/wichtigste-fragen-burn-out DOI: Stand: 07.09.2020 






CrossrefGoogle Scholar





	
[bookmark: R13719465-6]6 
          
            Böhnke A.. 
          
        Resilienz-Training: Wie wir aktiv unsere Seele stärken. Die Zeit 2020. Im Internet https://www.zeit.de/wissen/gesundheit/2020-07/resilienz-corona-krise-widerstandsfaehigkeit-psychologie-forschung-training DOI: Stand: 07.09.2020 






CrossrefGoogle Scholar





	
[bookmark: R13719465-7]7 
          
            Pan K-Y, 
          
          
            Kok AAL, 
          
          
            Eikelenboom M. 
          
          et al 
        The mental health impact of the COVID-19 pandemic on people with and without depressive, anxiety, or obsessive-compulsive disorders: a longitudinal study of three Dutch case-control cohorts. The Lancet Psychiatry 2020 DOI: 10.1016/S2215-0366(20)30491-0 






CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-8]8 
          
            Hankin BL. 
          
        Future Directions in Vulnerability to Depression Among Youth: Integrating Risk Factors and Processes Across Multiple Levels of Analysis. Journal of Clinical Child & Adolescent Psychology 2012; 41: 695-718 DOI: 10.1080/15374416.2012.711708. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-9]9 
          
            Bonanno GA, 
          
          
            Westphal M, 
          
          
            Mancini AD. 
          
        Resilience to Loss and Potential Trauma. Annu Rev Clin Psychol 2011; 7: 511-535 DOI: 10.1146/annurev-clinpsy-032210-104526. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-10]10 
          
            Heim C, 
          
          
            Binder EB. 
          
        Current research trends in early life stress and depression: Review of human studies on sensitive periods, gene – environment interactions, and epigenetics. Experimental Neurology 2012; 233: 102-111 DOI: 10.1016/j.expneurol.2011.10.032. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-11]11 
          
            Nelson CA, 
          
          
            Bhutta ZA, 
          
          
            Harris NB. 
          
          et al 
        Adversity in childhood is linked to mental and physical health throughout life. BMJ 2020: 371 DOI: 10.1136/bmj.m3048 






CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-12]12 
          
            Antonovsky A, 
          
          
            Maoz B, 
          
          
            Dowty N. 
          
          et al 
        Twenty-five years later: A limited study of the sequelae of the concentration camp experience. Soc Psychiatry 1971; 6: 186-193 DOI: 10.1007/BF00578367. 





CrossrefGoogle Scholar





	
[bookmark: R13719465-13]13 
          
            Antonovsky A. 
          
        Unraveling the Mystery of Health: How People Manage Stress and Stay Well. San Francisco: Jossey-Bass Inc.; 1987 





Google Scholar





	
[bookmark: R13719465-14]14 
          
            Willutzki U, 
          
          
            Teismann T. 
          
        Ressourcenaktivierung in der Psychotherapie. Göttingen: Hogrefe Verlag; 2013 





Google Scholar





	
[bookmark: R13719465-15]15 
          
            Willutzki U, 
          
          
            Neumann B, 
          
          
            Haas H. 
          
          et al 
        Zur Psychotherapie sozialer Ängste: Kognitive Verhaltenstherapie im Vergleich zu einem kombiniert ressourcenorientierten Vorgehen. Zeitschrift für Klinische Psychologie und Psychotherapie 2004; 33: 42-50 DOI: 10.1026/0084-5345.33.1.42. 





CrossrefGoogle Scholar





	
[bookmark: R13719465-16]16 
          
            Walter H. 
          
        Psychologie des Positiven. Nervenheilkunde 2014; 33: 286-294 DOI: 10.1055/s-0038-1633393. 





Article in Thieme ConnectGoogle Scholar





	
[bookmark: R13719465-17]17 
          
            Feder A, 
          
          
            Fred-Torres S, 
          
          
            Southwick SM. 
          
          et al 
        The Biology of Human Resilience: Opportunities for Enhancing Resilience Across the Life Span. Biological Psychiatry 2019; 86: 443-453 DOI: 10.1016/j.biopsych.2019.07.012. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-18]18 
          
            Kalisch R, 
          
          
            Baker DG, 
          
          
            Basten U. 
          
          et al 
        The resilience framework as a strategy to combat stress-related disorders. Nature Human Behaviour 2017; 1: 784-790 DOI: 10.1038/s41562-017-0200-8. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-19]19 
          
            Jeronimus BF, 
          
          
            Kotov R, 
          
          
            Riese H. 
          
          et al 
        Neuroticism’s prospective association with mental disorders halves after adjustment for baseline symptoms and psychiatric history, but the adjusted association hardly decays with time: a meta-analysis on 59 longitudinal/prospective studies with 443 313 participants. Psychological Medicine 2016; 46: 2883-2906 DOI: 10.1017/S0033291716001653. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-20]20 
          
            Carver CS, 
          
          
            Scheier MF. 
          
        Dispositional optimism. Trends in Cognitive Sciences 2014; 18: 293-299 DOI: 10.1016/j.tics.2014.02.003. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-21]21 
          
            Bandura A. 
          
        Self-Efficacy Mechanism in Human Agency. 1982 DOI: 10.1037/0003-066X.37.2.122 






CrossrefGoogle Scholar





	
[bookmark: R13719465-22]22 
          
            Gallagher MW, 
          
          
            Long LJ, 
          
          
            Phillips CA. 
          
        Hope, optimism, self-efficacy, and posttraumatic stress disorder: A meta-analytic review of the protective effects of positive expectancies. Journal of Clinical Psychology 2020; 76: 329-355 DOI: 10.1002/jclp.22882. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-23]23 
          
            Connor KM, 
          
          
            Davidson JRT. 
          
        Development of a new resilience scale: The Connor-Davidson Resilience Scale (CD-RISC). Depression and Anxiety 2003; 18: 76-82 DOI: 10.1002/da.10113. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-24]24 
          
            Smith BW, 
          
          
            Dalen J, 
          
          
            Wiggins K. 
          
          et al 
        The brief resilience scale: Assessing the ability to bounce back. International Journal of Behavioral Medicine 2008; 15: 194-200 DOI: 10.1080/10705500802222972. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-25]25 
          
            Wagnild GM, 
          
          
            Young HM. 
          
        Development and psychometric evaluation of the Resilience Scale. J Nurs Meas 1993; 1: 165-178 





PubMedGoogle Scholar





	
[bookmark: R13719465-26]26 
          
            Monzani D, 
          
          
            Steca P, 
          
          
            Greco A. 
          
          et al 
        The Situational Version of the Brief COPE: Dimensionality and Relationships With Goal-Related Variables. Europe’s Journal of Psychology 2015; 11: 295-310–310 DOI: 10.5964/ejop.v11i2.935. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-27]27 
          
            Aldao A, 
          
          
            Sheppes G, 
          
          
            Gross JJ. 
          
        Emotion Regulation Flexibility. Cogn Ther Res 2015; 39: 263-278 DOI: 10.1007/s10608-014-9662-4. 





CrossrefGoogle Scholar





	
[bookmark: R13719465-28]28 American Psychiatric Association. Diagnostic and statistical manual of mental disorders. Washington, D. C.: American Psychiatric Association; 2013 





Google Scholar





	
[bookmark: R13719465-29]29 World Health Organization. The ICD-10 classification of mental and behavioural disorders: Clinical descriptions and diagnostic guidelines. 6. Aufl. Geneva: World Health Organization; 1992 





PubMedGoogle Scholar





	
[bookmark: R13719465-30]30 World Health Organization. ICD-11 Beta Draft. ICD-11 Beta Draft 2018. Im Internet https://icd.who.int/dev11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f1499050342 










	
[bookmark: R13719465-31]31 
          
            Holmes TH, 
          
          
            Rahe RH. 
          
        The Social Readjustment Rating Scale. J Psychosom Res 1967; 11: 213-218 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-32]32 
          
            DeLongis A. 
          
        Hassles and Uplifts Scale. In: Michalos AC (ed). Encyclopedia of Quality of Life and Well-Being Research. Dordrecht: Springer Netherlands; 2014: 2698-2699 DOI: 10.1007/978-94-007-0753-5_1233 






CrossrefGoogle Scholar





	
[bookmark: R13719465-33]33 
          
            Kirschbaum C, 
          
          
            Pirke K, 
          
          
            Hellhammer D. 
          
        The ’Trier Social Stress Test’ – a tool for investigating psychobiological stress responses in a laboratory setting. Neuropsychobiology 1993 DOI: 10.1159/000119004 






CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-34]34 
          
            Kennis M, 
          
          
            Rademaker AR, 
          
          
            van Rooij SJH. 
          
          et al 
        Resting state functional connectivity of the anterior cingulate cortex in veterans with and without post-traumatic stress disorder. Hum Brain Mapp 2015; 36: 99-109 DOI: 10.1002/hbm.22615. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-35]35 
          
            Amstadter AB, 
          
          
            Myers JM, 
          
          
            Kendler KS. 
          
        Psychiatric resilience: longitudinal twin study. The British Journal of Psychiatry 2014; 205: 275-280 DOI: 10.1192/bjp.bp.113.130906. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-36]36 
          
            Kalisch R, 
          
          
            Köber G, 
          
          
            Binder H. 
          
          et al 
        A generic solution for the operationalization and measurement of resilience and resilience processes in longitudinal observations: rationale and basic design of the MARP and LORA studies. 2020 DOI: 10.31234/osf.io/jg238 






CrossrefGoogle Scholar





	
[bookmark: R13719465-37]37 
          
            Tabibnia G. 
          
        An affective neuroscience model of boosting resilience in adults. Neuroscience & Biobehavioral Reviews 2020; 115: 321-350 DOI: 10.1016/j.neubiorev.2020.05.005. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-38]38 
          
            Joëls M, 
          
          
            Baram TZ. 
          
        The neuro-symphony of stress. Nature Reviews Neuroscience 2009; 10: 459-466 DOI: 10.1038/nrn2632. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-39]39 
          
            Whalen PJ. 
          
        Fear, Vigilance, and Ambiguity: Initial Neuroimaging Studies of the Human Amygdala. Current Directions in Psychological Science 1998; 7: 177-188 





CrossrefGoogle Scholar





	
[bookmark: R13719465-40]40 
          
            Gazzaniga M, 
          
          
            Ivry RB Ph.D GRM. 
          
        Cognitive Neuroscience: The Biology of the Mind. New York: W. W. Norton & Company; 2018 





Google Scholar





	
[bookmark: R13719465-41]41 
          
            Russell G, 
          
          
            Lightman S. 
          
        The human stress response. Nature Reviews Endocrinology 2019; 15: 525-534 DOI: 10.1038/s41574-019-0228-0. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-42]42 
          
            Mayberg HS. 
          
        Limbic-cortical dysregulation: a proposed model of depression. J Neuropsychiatry Clin Neurosci 1997; 9: 471-481 DOI: 10.1176/jnp.9.3.471. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-43]43 
          
            McTeague LM, 
          
          
            Rosenberg BM, 
          
          
            Lopez JW. 
          
          et al 
        Identification of Common Neural Circuit Disruptions in Emotional Processing Across Psychiatric Disorders. AJP 2020; 177: 411-421 DOI: 10.1176/appi.ajp.2019.18111271. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-44]44 
          
            Clark DA, 
          
          
            Beck AT. 
          
        Cognitive theory and therapy of anxiety and depression: Convergence with neurobiological findings. Trends in Cognitive Sciences 2010; 14: 418-424 DOI: 10.1016/j.tics.2010.06.007. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-45]45 
          
            Bomyea J, 
          
          
            Ball TM, 
          
          
            Simmons AN. 
          
          et al 
        Change in neural response during emotion regulation is associated with symptom reduction in cognitive behavioral therapy for anxiety disorders. Journal of Affective Disorders 2020; 271: 207-214 DOI: 10.1016/j.jad.2020.04.001. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-46]46 
          
            Sankar A, 
          
          
            Melin A, 
          
          
            Lorenzetti V. 
          
          et al 
        A systematic review and meta-analysis of the neural correlates of psychological therapies in major depression. Psychiatry Res Neuroimaging 2018; 279: 31-39 DOI: 10.1016/j.pscychresns.2018.07.002. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-47]47 
          
            Powers JP, 
          
          
            LaBar KS. 
          
        Regulating Emotion Through Distancing:A Taxonomy, Neurocognitive Model, and Supporting Meta-Analysis. Neurosci Biobehav Rev 2019; 96: 155-173 DOI: 10.1016/j.neubiorev.2018.04.023. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-48]48 
          
            Morawetz C, 
          
          
            Bode S, 
          
          
            Derntl B. 
          
          et al 
        The effect of strategies, goals and stimulus material on the neural mechanisms of emotion regulation: A meta-analysis of fMRI studies. Neuroscience & Biobehavioral Reviews 2017; 72: 111-128 DOI: 10.1016/j.neubiorev.2016.11.014. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-49]49 
          
            Langner R, 
          
          
            Leiberg S, 
          
          
            Hoffstaedter F. 
          
          et al 
        Towards a human self-regulation system: Common and distinct neural signatures of emotional and behavioural control. Neurosci Biobehav Rev 2018; 90: 400-410 DOI: 10.1016/j.neubiorev.2018.04.022. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-50]50 
          
            Duits P, 
          
          
            Cath DC, 
          
          
            Lissek S. 
          
          et al 
        Updated Meta-Analysis of Classical Fear Conditioning in the Anxiety Disorders. Depression and Anxiety 2015; 32: 239-253 DOI: doi.org/10.1002/da.22353. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-51]51 
          
            Dejean C, 
          
          
            Courtin J, 
          
          
            Rozeske RR. 
          
          et al 
        Neuronal Circuits for Fear Expression and Recovery: Recent Advances and Potential Therapeutic Strategies. Biological Psychiatry 2015; 78: 298-306 DOI: 10.1016/j.biopsych.2015.03.017. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-52]52 
          
            Picó-Pérez M, 
          
          
            Alemany-Navarro M, 
          
          
            Dunsmoor JE. 
          
          et al 
        Common and distinct neural correlates of fear extinction and cognitive reappraisal: A meta-analysis of fMRI studies. Neuroscience & Biobehavioral Reviews 2019; 104: 102-115 DOI: 10.1016/j.neubiorev.2019.06.029. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-53]53 
          
            Dörfel D, 
          
          
            Lamke J-P, 
          
          
            Hummel F. 
          
          et al 
        Common and differential neural networks of emotion regulation by Detachment, Reinterpretation, Distraction, and Expressive Suppression: A comparative fMRI investigation. NeuroImage 2014; 101: 298-309 DOI: 10.1016/j.neuroimage.2014.06.051. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-54]54 
          
            Buhle JT, 
          
          
            Silvers JA, 
          
          
            Wager TD. 
          
          et al 
        Cognitive Reappraisal of Emotion: A Meta-Analysis of Human Neuroimaging Studies. Cereb Cortex 2014; 24: 2981-2990 DOI: 10.1093/cercor/bht154. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-55]55 
          
            Rodman AM, 
          
          
            Jenness JL, 
          
          
            Weissman DG. 
          
          et al 
        Neurobiological Markers of Resilience to Depression Following Childhood Maltreatment: The Role of Neural Circuits Supporting the Cognitive Control of Emotion. Biological Psychiatry 2019; 86: 464-473 DOI: 10.1016/j.biopsych.2019.04.033. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-56]56 
          
            Sinha R, 
          
          
            Lacadie CM, 
          
          
            Constable RT. 
          
          et al 
        Dynamic neural activity during stress signals resilient coping. Proc Natl Acad Sci U S A 2016; 113: 8837-8842 DOI: 10.1073/pnas.1600965113. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-57]57 
          
            Chen F, 
          
          
            Ke J, 
          
          
            Qi R. 
          
          et al 
        Increased Inhibition of the Amygdala by the mPFC may Reflect a Resilience Factor in Post-traumatic Stress Disorder: A Resting-State fMRI Granger Causality Analysis. Front Psychiatry 2018; 9: 516 DOI: 10.3389/fpsyt.2018.00516. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-58]58 
          
            Wackerhagen C, 
          
          
            Veer IM, 
          
          
            Erk S. 
          
          et al 
        Amygdala functional connectivity in major depression – disentangling markers of pathology, risk and resilience. Psychological Medicine 2019 DOI: 10.1017/S0033291719002885 






CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-59]59 
          
            Stevens JS, 
          
          
            Ely TD, 
          
          
            Sawamura T. 
          
          et al 
        Childhood maltreatment predicts reduced inhibition-related activity in the rostral anterior cingulate in PTSD, but not trauma-exposed controls. Depress Anxiety 2016; 33: 614-622 DOI: 10.1002/da.22506. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-60]60 
          
            Sun D, 
          
          
            Gold AL, 
          
          
            Swanson CA. 
          
          et al 
        Threat-induced anxiety during goal pursuit disrupts amygdala-prefrontal cortex connectivity in posttraumatic stress disorder. Transl Psychiatry 2020; 10: 61 DOI: 10.1038/s41398-020-0739-4. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-61]61 
          
            Chauret M, 
          
          
            Suffren S, 
          
          
            Pine DS. 
          
          et al 
        Fear conditioning and extinction in anxious youth, offspring at-risk for anxiety and healthy comparisons: An fMRI study. Biol Psychol 2019; 148: 107744 DOI: 10.1016/j.biopsycho.2019.107744. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-62]62 
          
            Kring AM, 
          
          
            Barch DM. 
          
        The motivation and pleasure dimension of negative symptoms: Neural substrates and behavioral outputs. European Neuropsychopharmacology 2014; 24: 725-736 DOI: 10.1016/j.euroneuro.2013.06.007. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-63]63 
          
            Watson D, 
          
          
            Clark LA, 
          
          
            Tellegen A. 
          
        Development and validation of brief measures of positive and negative affect: The PANAS scales. Journal of Personality and Social Psychology 1988; 54: 1063-1070 DOI: 10.1037/0022-3514.54.6.1063. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-64]64 
          
            Schenk HM, 
          
          
            Jeronimus BF, 
          
          
            van der Krieke L. 
          
          et al 
        Associations of Positive Affect and Negative Affect With Allostatic Load: A Lifelines Cohort Study. Psychosomatic Medicine 2018; 80: 160-166 DOI: 10.1097/PSY.0000000000000546. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-65]65 
          
            Berridge KC, 
          
          
            Robinson TE. 
          
        Parsing reward. Trends in Neurosciences 2003; 26: 507-513 DOI: 10.1016/S0166-2236(03)00233-9. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-66]66 
          
            Berridge KC. 
          
        Evolving Concepts of Emotion and Motivation. Front Psychol 2018: 9 DOI: 10.3389/fpsyg.2018.01647 






CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-67]67 
          
            Sonnenschein SF, 
          
          
            Gomes FV, 
          
          
            Grace AA. 
          
        Dysregulation of Midbrain Dopamine System and the Pathophysiology of Schizophrenia. Front Psychiatry 2020; 11: 613 DOI: 10.3389/fpsyt.2020.00613. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-68]68 
          
            Borsini A, 
          
          
            Wallis ASJ, 
          
          
            Zunszain P. 
          
          et al 
        Characterizing anhedonia: A systematic review of neuroimaging across the subtypes of reward processing deficits in depression. Cogn Affect Behav Neurosci 2020; 20: 816-841 DOI: 10.3758/s13415-020-00804-6. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-69]69 
          
            Everitt BJ, 
          
          
            Robbins TW. 
          
        Neural systems of reinforcement for drug addiction: from actions to habits to compulsion. Nat Neurosci 2005; 8: 1481-1489 DOI: 10.1038/nn1579. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-70]70 
          
            Voon V, 
          
          
            Derbyshire K, 
          
          
            Rück C. 
          
          et al 
        Disorders of compulsivity: a common bias towards learning habits. Mol Psychiatry 2015; 20: 345-352 DOI: 10.1038/mp.2014.44. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-71]71 
          
            Schwarz K, 
          
          
            Moessnang C, 
          
          
            Schweiger JI. 
          
          et al 
        Transdiagnostic Prediction of Affective, Cognitive, and Social Function Through Brain Reward Anticipation in Schizophrenia, Bipolar Disorder, Major Depression, and Autism Spectrum Diagnoses. Schizophr Bull 2019 DOI: 10.1093/schbul/sbz075 






CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-72]72 
          
            Zhang W-N, 
          
          
            Chang S-H, 
          
          
            Guo L-Y. 
          
          et al 
        The neural correlates of reward-related processing in major depressive disorder: A meta-analysis of functional magnetic resonance imaging studies. Journal of Affective Disorders 2013; 151: 531-539 DOI: 10.1016/j.jad.2013.06.039. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-73]73 
          
            Reivich K, 
          
          
            Gillham JE, 
          
          
            Chaplin TM. 
          
          et al 
        From Helplessness to Optimism: The Role of Resilience in Treating and Preventing Depression in Youth. In: Goldstein S, Brooks RB (eds). Handbook of Resilience in Children. Boston, MA: Springer US; 2013: 201-214 DOI: 10.1007/978-1-4614-3661-4_12 






CrossrefGoogle Scholar





	
[bookmark: R13719465-74]74 
          
            Walsh EC, 
          
          
            Eisenlohr-Moul TA, 
          
          
            Minkel J. 
          
          et al 
        Pretreatment brain connectivity during positive emotion upregulation predicts decreased anhedonia following behavioral activation therapy for depression. J Affect Disord 2019; 243: 188-192 DOI: 10.1016/j.jad.2018.09.065. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-75]75 
          
            Benoit RG, 
          
          
            Szpunar KK, 
          
          
            Schacter DL. 
          
        Ventromedial prefrontal cortex supports affective future simulation by integrating distributed knowledge. PNAS 2014; 111: 16550-16555 DOI: 10.1073/pnas.1419274111. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-76]76 
          
            Yamada M, 
          
          
            Uddin LQ, 
          
          
            Takahashi H. 
          
          et al 
        Superiority illusion arises from resting-state brain networks modulated by dopamine. PNAS 2013; 110: 4363-4367 DOI: 10.1073/pnas.1221681110. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-77]77 
          
            Kuzmanovic B, 
          
          
            Jefferson A, 
          
          
            Vogeley K. 
          
        The role of the neural reward circuitry in self-referential optimistic belief updates. NeuroImage 2016; 133: 151-162 DOI: 10.1016/j.neuroimage.2016.02.014. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-78]78 
          
            Dennison MJ, 
          
          
            Sheridan MA, 
          
          
            Busso DS. 
          
          et al 
        Neurobehavioral markers of resilience to depression amongst adolescents exposed to child abuse. J Abnorm Psychol 2016; 125: 1201-1212 DOI: 10.1037/abn0000215. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-79]79 
          
            Fischer AS, 
          
          
            Ellwood-Lowe ME, 
          
          
            Colich NL. 
          
          et al 
        Reward-circuit biomarkers of risk and resilience in adolescent depression. Journal of Affective Disorders 2019; 246: 902-909 DOI: 10.1016/j.jad.2018.12.104. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-80]80 
          
            Richter A, 
          
          
            Krämer B, 
          
          
            Diekhof EK. 
          
          et al 
        Resilience to adversity is associated with increased activity and connectivity in the VTA and hippocampus. Neuroimage Clin 2019; 23: 101920 DOI: 10.1016/j.nicl.2019.101920. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-81]81 
          
            Son SJ, 
          
          
            Park B, 
          
          
            Choi JW. 
          
          et al 
        Psychological Resilience Enhances the Orbitofrontal Network in the Elderly With Mild Cognitive Impairment. Front Psychiatry 2019; 10: 615 DOI: 10.3389/fpsyt.2019.00615. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-82]82 
          
            Fox MD, 
          
          
            Snyder AZ, 
          
          
            Vincent JL. 
          
          et al 
        The human brain is intrinsically organized into dynamic, anticorrelated functional networks. PNAS 2005; 102: 9673-9678 DOI: 10.1073/pnas.0504136102. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-83]83 
          
            Buckner RL, 
          
          
            DiNicola LM. 
          
        The brain’s default network: updated anatomy, physiology and evolving insights. Nature Reviews Neuroscience 2019; 20: 593-608 DOI: 10.1038/s41583-019-0212-7. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-84]84 
          
            Kaiser RH, 
          
          
            Andrews-Hanna JR, 
          
          
            Wager TD. 
          
          et al 
        Large-scale network dysfunction in major depressive disorder: A meta-analysis of resting-state functional connectivity. JAMA Psychiatry 2015; 72: 603-611 DOI: 10.1001/jamapsychiatry.2015.0071. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-85]85 
          
            Makovac E, 
          
          
            Fagioli S, 
          
          
            Rae CL. 
          
          et al 
        Can’t get it off my brain: Meta-analysis of neuroimaging studies on perseverative cognition. Psychiatry Research: Neuroimaging 2020; 295: 111020 DOI: 10.1016/j.pscychresns.2019.111020. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-86]86 
          
            Creswell JD, 
          
          
            Lindsay EK.. 
          
        How Does Mindfulness Training Affect Health? A Mindfulness Stress Buffering Account: Current Directions in Psychological Science. 2014 DOI: 10.1177/0963721414547415 






CrossrefGoogle Scholar





	
[bookmark: R13719465-87]87 
          
            Ryff CD, 
          
          
            Singer B. 
          
        The Contours of Positive Human Health. Psychological Inquiry 1998; 9: 1-28 DOI: 10.1207/s15327965pli0901_1. 





CrossrefGoogle Scholar





	
[bookmark: R13719465-88]88 
          
            Ladipaolo AS, 
          
          
            Marusak HA, 
          
          
            Paulisin SM. 
          
          et al 
        Distinct neural correlates of trait resilience within core neurocognitive networks in at-risk children and adolescents. Neuroimage Clin 2018; 20: 24-34 DOI: 10.1016/j.nicl.2018.06.026. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-89]89 
          
            Leaver AM, 
          
          
            Yang H, 
          
          
            Siddarth P. 
          
          et al 
        Resilience and amygdala function in older healthy and depressed adults. J Affect Disord 2018; 237: 27-34 DOI: 10.1016/j.jad.2018.04.109. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-90]90 
          
            Frangou S. 
          
        Neuroimaging Markers of Risk, Disease Expression, and Resilience to Bipolar Disorder. Curr Psychiatry Rep 2019; 21: 52 DOI: 10.1007/s11920-019-1039-7. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-91]91 
          
            Belsky J, 
          
          
            Pluess M. 
          
        Beyond diathesis stress: Differential susceptibility to environmental influences. Psychological Bulletin 2009; 135: 885-908 DOI: 10.1037/a0017376. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-92]92 
          
            Belsky J, 
          
          
            Jonassaint C, 
          
          
            Pluess M. 
          
          et al 
        Vulnerability genes or plasticity genes?. Molecular Psychiatry 2009; 14: 746-754 DOI: 10.1038/mp.2009.44. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-93]93 
          
            Gottschalk MG, 
          
          
            Domschke K, 
          
          
            Schiele MA. 
          
        Epigenetics Underlying Susceptibility and Resilience Relating to Daily Life Stress, Work Stress, and Socioeconomic Status. Front Psychiatry 2020: 11 DOI: 10.3389/fpsyt.2020.00163 






CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-94]94 
          
            Kalisch R, 
          
          
            Müller MB, 
          
          
            Tüscher O. 
          
        A conceptual framework for the neurobiological study of resilience. Behavioral and Brain Sciences 2015: 38 DOI: 10.1017/S0140525X1400082X 






CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-95]95 
          
            Bonanno GA, 
          
          
            Papa A, 
          
          
            Lalande K. 
          
          et al 
        The Importance of Being Flexible: The Ability to Both Enhance and Suppress Emotional Expression Predicts Long-Term Adjustment. Psychological Science. 2016 Im Internet http://journals.sagepub.com/doi/abs/10.1111/j.0956-7976.2004.00705.x?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed 






PubMedGoogle Scholar





	
[bookmark: R13719465-96]96 
          
            Walter H, 
          
          
            Erk S, 
          
          
            Veer IM. 
          
        The temporal dynamics of resilience: Neural recovery as a biomarker. Behavioral and Brain Sciences 2015: 38 DOI: 10.1017/S0140525X14001745 






CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-97]97 
          
            Schutter DJLG, 
          
          
            Wischnewski M, 
          
          
            Bekkering H. 
          
        Stability through variability: Homeostatic plasticity and psychological resilience. Behav Brain Sci 2015; 38: e118 DOI: 10.1017/S0140525X14001678. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-98]98 
          
            Kalisch R, 
          
          
            Cramer AOJ, 
          
          
            Binder H. 
          
          et al 
        Deconstructing and Reconstructing Resilience: A Dynamic Network Approach. Perspect Psychol Sci 2019; 14: 765-777 DOI: 10.1177/1745691619855637. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-99]99 
          
            Veer IM, 
          
          
            Riepenhausen A, 
          
          
            Zerban M. 
          
          et al 
        Psycho-social factors associated with mental resilience in the Corona lockdown. Translational Psychiatry 2021; 11: 1-11 DOI: 10.1038/s41398-020-01150-4. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13719465-100]100 
          
            Bögemann S, 
          
          
            Kalisch R, 
          
          
            Hermans E. 
          
          et al 
        DynaCORE-L: The DynaMORE longitudinal study on psychological resilience to the mental health consequences of the Corona crisis. 2020 Im Internet https://osf.io/d6wgr/ DOI: Stand: 12.01.2021 






CrossrefGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.230.173.4
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  