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What is resilience?

“Except for the main idea of facing 

challenges, it is somewhat difficult to guess 

that all of those definitions concern the 

same subject.”

(M. Pecillo, 2016)



A (very) brief history of resilience research

Trait

- Hardiness (Kobasa, 1979)

- Ego resiliency (Block and Block, 1980)

Multiple factors

- Various traits, skills, behaviors, beliefs, … 

(Masten & Garmezy, 1985; Werner & Smith, 1989)

Processes

- Person-environment transactions

- Individual change

(Luthar et al., 2000; a.m.o.)



Processes of individual change (adaptation)

Stress inoculation (steeling effect)

Seery et al., J Pers Soc Psychol 2010
Gene expression

Breen et al., Mol Psychiaty 2015

Post-traumatic growth

Johnson and Boals, Psychol Trauma 2015

Animal models

→ Neural adaptations, causality

reviewed in Kalisch et al., Nat Hum Behav 2017



A (very) brief history of resilience research

Trait

- Hardiness (Kobasa, 1979)

- Ego resiliency (Block and Block, 1980)

Multiple factors

- Various traits, skills, behaviors, beliefs, … 

(Masten & Garmezy, 1985; Werner & Smith, 1989)

Processes

- Individual change

- Person-environment transactions

(Luthar et al., 2000; a.m.o.)

Outcome

- Masten & Garmezy, 1985



The reality of resilience research
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Resilience is the maintenance 

or quick recovery of mental 

health during and after 
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If resilience is not a trait, what then?

Resilience is NOT …

… any specific process or mechanism leading to the outcome (“resilience processes“, RPs)

… any baseline predictor or biomarkers (“resilience factors“, RFs)

… just the opposite of risk, or vulnerability

Outcome-based definition is purely operational and atheoretical

Requires longitudinal studies
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Resilience – outcome-based operationalization
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Problem 1: unpredictability of stressors

Problem 2: heterogeneity of stressors
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What is resilience?

“Except for the main idea of facing 

challenges, it is somewhat difficult to guess 

that all of those definitions concern the 

same subject.”

(M. Pecillo, 2016)



What is resilience?

“Except for the main idea of having to 

quantify challenges, it is somewhat difficult 

to guess how all of those aspects could be 

satisfactorily addressed.”

(R. Kalisch, 2023)



Resilience – outcome-based operationalization

Solution 1: take an at-risk population

Kalisch et al., Front Psychol 2021 
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Resilience – outcome-based operationalization

Solution 1: take an at-risk population

Solution 2: frequently monitor stressors and mental health

Kalisch et al., Front Psychol 2021 



Online stressor & mental health monitoring

Battery Battery Battery Battery

Resilience – outcome-based operationalization
Frequent Stressor and Health Monitoring paradigm (FRESHMO)

Kalisch et al., Front Psychol 2021 
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Battery Battery Battery Battery

Resilience – outcome-based operationalization
Frequent Stressor and Health Monitoring paradigm (FRESHMO)

Kalisch et al., Front Psychol 2021 

Stressors (E): Life Events (LE) list

- 27 items

- occurrence in past 3 months?

- how many times?

- severity (appraisal)?

(E)



Online stressor & mental health monitoring

Battery Battery Battery Battery

Resilience – outcome-based operationalization
Frequent Stressor and Health Monitoring paradigm (FRESHMO)

Kalisch et al., Front Psychol 2021 

Stressors (E): Life Events (LE) list

Daily Hassles (DH) list

- 58 items

- occurrence in past week?

- how many days?

- severity (appraisal)?

(E)



Online stressor & mental health monitoring

Battery Battery Battery Battery

Resilience – outcome-based operationalization
Frequent Stressor and Health Monitoring paradigm (FRESHMO)

Kalisch et al., Front Psychol 2021 

Stressors (E): Life Events (LE) list

Daily Hassles (DH) list

Mental health (P): Internalizing symptoms

(E)



Resilience – outcome-based operationalization

Average

T1…T3

Kalisch et al., Front Psychol 2021 

Occurrence of stressors:

EDH ~ ELE: R=0.38, p=2e-06

(N=148)

Haakon Engen
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Resilience – outcome-based operationalization

Solution 1: take an at-risk population

Solution 2: frequently monitor stressors and mental health

Solution 3: express mental health as a function of stressor exposure

Kalisch et al., Front Psychol 2021 
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Average

T1…T3

→ Stressor reactivity (SR) score

Kalisch et al., Front Psychol 2021 



Resilience – stressor reactivity (SR) time course
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Resilience – outcome-based operationalization
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Resilience – stressor reactivity (SR) time course

Average

T1…T3
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Kalisch et al., Front Psychol 2021 

WHY?



Online stressor & mental health monitoring

Battery Battery Battery Battery

Resilience – outcome-based operationalization

Kalisch et al., Front Psychol 2021 

(E)



Online stressor & mental health monitoring

Battery Battery Battery Battery

Resilience – outcome-based operationalization
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Resilience – stressor reactivity (SR) time course

Average

T2…T4

Average

T3…T5

Kalisch et al., Front Psychol 2021 

Battery

variable X

(B0)

→ Resilience factors



Resilience factor Positive Appraisal Style (PAS)

Online stressor & mental health monitoring

Battery Battery Battery Battery

N=132

EV=19%

N=1034

EV=13%

Long-term SR

Battery

Variable 

PAS(B0)

Petri-Romão et al., in prep.

Papoula Petri-

Romão



Resilience – stressor reactivity (SR) time course

Average

T2…T4

Average

T3…T5

Kalisch et al., Front Psychol 2021 

→Processes of change (adaptation)

= resilience processes



An induced resilience process

WHO Stress management training 

(stepped care, peer support, digitalized)

Spanish health care workers

during COVID

Intervention  → PAS (T2)  → -SR (T3)

(47%)

Petri-Romão et al., in prep.
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Resilience to major life events
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Resilience to major life events

Bonanno et al., Annu Rev Clin Psychol 2011

Low symptoms because less adversity?

• Major LEs often preceded & succeeded by other adversities (e.g., Norris and Uhl, 1993)

• High SES predicts low symptoms (McGiffin et al., 2019)

• Fewer unrelated stressors pre- & post-event predict low symptoms (Feder et al., 2016)

• Correcting for “background“ stressors abolishes gender effects on resilience (Lowe et al., 

2021)
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Resilience to major life events

LORA study (Frankfurt, Mainz):

SOC (B0)
Ahrens et al., Am Psychol 2024



Resilience to major life events

LORA study (Frankfurt, Mainz):

Diagnosis (later)
Ahrens et al., Am Psychol 2024
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Ahrens et al., Am Psychol 2024



Resilience to major life events

Bonanno et al., Annu Rev Clin Psychol 2011

Low symptoms because less adversity?

• Major LEs often preceded & succeeded by other adversities (e.g., Norris and Uhl, 1993)

• High SES predicts low symptoms (McGiffin et al., 2019)

• Fewer unrelated stressors pre- & post-event predict low symptoms (Feder et al., 2016)
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Resilience – outcome-based operationalization

Solution 1: take an at-risk population

Solution 2: frequently monitor stressors and mental health

Solution 3: express mental health as a function of stressor exposure



Resilience – outcome-based operationalization

Possibility 1: identify resilience factors

Possibility 2: identify resilience processes

Possibility 3: quantify resilience to life events

Possibility 4: quantify effects of resilience interventions
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From many resilience factors to …
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Situation → Appraisal → Emotional response

Excursus: appraisal theory
(Arnold, Lazarus, Frijda, Scherer, ...; Moors, Cogn Emot 2009)

- Evaluation of a stimulus in terms of its emotional-motivational significance

(relevance to goals/needs)

- Causal in generating an emotional response 

(determines type and shape of emotional response)

- Context dependent

- SUBJECTIVE

- Multiple appraisal criteria/dimensions

- Heterogeneous processes, non-conscious/conscious, quick/effortful

- Continuous, iterative



Towards a mechanistic theory

Reaction to a threat to one’s goals/needs

Three appraisal dimensions:

- Probability

- Magnitude/costs

- Coping potential

Kalisch et al., Behav Brain Sci 2015

Stress reaction (anger, fear, anxiety, sadness, …): 



Towards a mechanistic theory

Reaction to a threat to one’s goals/needs

Three appraisal dimensions:

- Probability – pessimism vs. optimism

- Magnitude/costs – catastrophizing vs. trivialization

- Coping potential – helplessness vs. self-assurance

Kalisch et al., Behav Brain Sci 2015

Stress reaction (anger, fear, anxiety, sadness, …): 
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→ Positive appraisal style theory of resilience (PASTOR)

-1                                              0                                               1

extremely

unrealistically

aversive

extremely

unrealistically

appetitive
realistic

Towards a mechanistic theory

- “Style”: stable, but malleable (not a trait), protective over many instances of stressor exposure, you 

have it or you learn it

- Average values on the three appraisal dimensions over longer time periods (appraisal CONTENTS)

- Optimizes stress response regulation (quicker recovery) → better resilience

- Mediates the effects of other RFs on resilience (e.g., social support, genetics, brain functions, …)

- Partly determined by ind. diff. in life history, partly by efficiency of neural processes generating positive 

appraisals

Kalisch et al., Behav Brain Sci 2015

“positive“ appraisal style 



Positive Appraisal Style (PAS) Task

… under development



Positive Appraisal Style (PAS) Scale

Papoula Petri-

Romão

Petri-Romão et al., PLOS One 2024

Please think about how you usually act in difficult, uncertain, burdening, stressful or critical 

situations and what you usually feel and think. Please indicate if the statements below are 

valid never, sometimes, often or most of the times. There are no right or wrong answers.

1 = never, 2 = sometimes, 3 = often, 4 = almost always

PASS-content_1 I think that every difficult situation will end eventually.

PASS-content_2 I think that I can deal successfully even with even the worst situation.

PASS-content_3 I think that even bad things have a meaning. 

PASS-content_4 I think that you should not be rattled by small things.

PASS-content_5
I think that it is better to assume a good ending if you don’t know 

what is coming.

PASS-content_6 I tend to see things rather optimistically.

PASS-content_7 I think that there is a solution for every problem. 

PASS-content_8 I think that things will get better if you sit through them.

PASS-content_9 I think that life is wonderful after all.

PASS-content_10 I try to see things realistically, like they are.

PASS-content_11 I think that you shouldn’t make mountains out of molehills.

PASS-content_12 For my goals and my ideals, I accept inconvenience.

PASS-content_13 I think that I somehow always manage to get what I need.

PASS-content_14
I think that things that initially seem bad often turn out well in the 

end.



Resilience factor Positive Appraisal Style (PAS)

Online stressor & mental health monitoring

Battery Battery Battery Battery

N=132

EV=19%

N=1034

EV=13%

Long-term SR

Battery

Variable 

PAS(B0)

Petri-Romão et al., in prep.

Papoula Petri-

Romão

Mediations:

Social support  → PAS  → -SR

PAS  → Good stress recovery → -SR
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Towards a mechanistic theory

Reaction to a threat to one’s goals/needs

Three appraisal dimensions:

- Probability – pessimism vs. optimism

- Magnitude/costs – catastrophizing vs. trivialization

- Coping potential – helplessness vs. self-assurance

Kalisch et al., Behav Brain Sci 2015

Stress reaction (anger, fear, anxiety, sadness, …): 



Resilience factor Positive Appraisal Style (PAS)

Association:

PAS → -SR

& Mediations:

Social support  → PAS  → -SR
PAS  → Good stress recovery → -SR
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WHO Stress management training 

(stepped care, peer support, digitalized)

Spanish health care workers

during COVID

Intervention  → PAS (T2)  → -SR (T3)

(47%)

Petri-Romão et al., in prep.

Resilience factor Positive Appraisal Style (PAS)

3 more RCTs ongoing



Targeted enhancement of PAS

Smartphone app to specifically train positive (re)appraisal

https://dynamore-project.eu/our-studies/reapp/
Marciniak et al., in prep.

App → PAS?

App → PAS → -SR?

Marta Marciniak

(now Rotterdam)

https://dynamore-project.eu/our-studies/reapp/
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Biological resilience factors: Brain

Kalisch et al., Physiol Rev 2024 



Biological resilience factors: Body

Kalisch et al., Physiol Rev 2024 



Biological resilience factorss: Body

Kalisch et al., Physiol Rev 2024 



Biological resilience factors:

Genetics, epigenetics, miRNAs, …: ?

Kalisch et al., Physiol Rev 2024 

(some very early findings on proteome and microbiome)
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Integration biology – psychology:

Kalisch et al., Physiol Rev 2024 

→ PAS → -SR?
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Resilience in FAMILY

GenR and ALSPAC Wiki (GitHub): 

Cecil et al. (2014, ALSPAC), Rijlaarsdam et al. (2016, Gen R), Defina et al. (2024, ALSPAC+GenR)

Factor analysis:

• Pre- and postnatal sum scores correlated: continuity of risk

• Commonly explain variance in adolescent internalizing symptoms
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• Commonly explain variance in adolescent internalizing symptoms



Resilience in FAMILY

• Pre- and postnatal sum scores correlated: continuity of risk

• Commonly explain variance in adolescent internalizing symptoms

GenR and ALSPAC Wiki (GitHub): 

Cecil et al. (2014, ALSPAC), Rijlaarsdam et al. (2016, Gen R), Defina et al. (2024, ALSPAC+GenR)



Resilience in FAMILY

Outcome:

1. In GenR & ALSPAC: Can we isolate a transgenerational psychosocial stressor/risk

component? (parental pre- and post-natal exposure?)

2. Can we residualize adult mental health problems (int, ext) on this factor (tgSR)?

3. IF NOT: use general SR only within participants with familial high risk

Predictor:

1. Can we establish a parental psychosocial resilience factor (tgRF; e.g., parental warmth): 

parRF → - tgSR

2. IF NOT: test offspring psychosocial RF (early childhood): offRF → -tgSR

Biology:

a) parBIOL→ - tgSR

b) parBIOL→ parRF → - tgSR d) parRF → offBIOL→ - tgSR

c) offBIOL→ - tgSR*

*some hypotheses (e.g., rsfMRI from current adult work)

PAS: Can we get it some adult offspring?

parRF → offBIOL→ PAS → - tgSR



Resilience in FAMILY

Side notes:

Resilience to single major life events (SR trajectories)



What is resilience?

How can we measure it?

Is resilience to chronic and everyday stressors different 

from resilience to major events?

What do we know about psychological mechanisms?

What do we know about biological mechanisms?

What can we do in FAMILY?

Why you should be in Mainz Sept 25-27? 



#resilience2024

10th International Symposium on Resilience Research
September 25-27, Mainz, Germany

& Satellite Methods Workshop, Sept 24
& ECS formats

lir-mainz.de/symposium-2024
@ResilienceRes

Juan Pablo Lopez, Stockholm
Nuria Daviu, Guelph
Johannes Bohacek, Zurich
Marija Kundakovic, Fordham
Gerd Kempermann, Dresden
Christoph Anacker, New York
Paul Frankland, Toronto
Natalia Bobba-Alves, New  York

Nils Gassen, Bonn
Olivia Engmann, Jena
Anthony Ong, Cornell
Angelique Cramer, Amsterdam
Igor Branchi, Rome
Sophie Bögemann, Nijmegen
a.m.o.



Thank you!


