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Τι είναι η ψυχική ανθεκτικότητα;

◦ Βασική ορολογία.

◦ Resilience

◦ Προϋποθέσεις για να γίνει λόγος για ψυχική ανθεκτικότητα

◦ Προστατευτικοί παράγοντες (Protective factors)

◦ Προωθητικοί παράγοντες (Promotive factors)

◦ Παράγοντες κινδύνου (Risk factors)
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Τι είναι η ψυχική 

ανθεκτικότητα;

Γνωρίζετε τον όρο;

Τι περιγράφει;
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Μερικά 

παραδείγματα

Tiffany Wright

Yusra Mardini: 2017 
UNHCR Goodwill 

Ambassador (check also: 

https://www.yusra-

mardini.com/)

Nadia Murad: Winner of 

the 2018 Nobel Peace 

Prize winner for fighting 

sexual violence against 

women.
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Some 

Examples of 

Resilience
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Real-life 

resilience

What do these stories 

have in common?

Can you think of similar 

(but not necessarily so 

extreme!) cases of people 

you know?
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Definition of Resilience

Etymology: the capacity to bounce 

back. Like a rubber band.

The ability to withhold stress, or to return 

to the previous balance after the stress 

is gone.

Licensed under CC BY-SA-NC
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Definition of Resilience

Etymology: the capacity to bounce back. 
Like a rubber band.

The ability to withhold stress, or to return to 
the previous balance after the stress is 
gone.

“The capacity of a dynamic system to 
successfully adapt to disturbances 
that threaten system function, viability 
or development.” (Masten, 2014, p. 
10).

Licensed under CC BY-SA-NC
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Definition of 
resilience

• Fergus & Zimmerman, 2005 (p.400).
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Key Terms in Resilience Research (I)

1. Defining adjustment:

◦ Competence

◦ Developmental Tasks

2. Threatening adjustment:

◦ Risk

◦ Cumulative Risk

3. Boosting adjustment:

◦ Assets

◦ Resources

-->  Dimensional nature of 
risks/assets/resources!
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Key Terms in Resilience Research (II)

Ways that risk and assets/resources 

relate to each other:

◦ Protective Factors

◦ Promotive Factors

◦ Developmental Cascades 

(equifinality; multifinality)
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Wave 1 of 
Resilience Research

• Gradual change in focus: from negative to 
positive. 

• From: 

• Who gets sick?

• Why?

• What can we do to reduce sickness?

• To: 

• Who stays well? 

• How?

• What can we do to promote and 
protect health? 
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Wave 1 of 
Resilience Research

• Focus on the individual characteristics

• “invulnerable” children

• Resilience as an inferential construct: “Preconditions” to 
judge resilience

• Risk as a population term

• Competence

• Controversies defining resilience

• Difficulties in judging a factor as risk, or 
promotive/protective.

→ the short list. 
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Wave 2 of 
Resilience Research

• Emphasis on processes, mechanisms, & context.

• Contextual issues, more dynamic models.

• Integration of biological, social, and cultural 
processes. 

• Shift from focus on individual, to focus on context 
(e.g., family, community, school etc). 

• Realization that many of the protective and 
promotive factors facilitate adaptation in both high-
risk and low-risk conditions → basic human adaptive 
systems. → “Ordinary Magic” (Masten, 2001). 
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Wave 2 of 
Resilience Research
• More complex questions, the role of the 

context: e.g., results of the Chicchetti & 
Rogosch (1997) study of maltreated children. 

• Resilient pathways: a resilient pattern at one 
timepoint does not guarantee a steady 
resilient pattern across development. 

• Turning points: positive adaptation might be 
restored if the fundamental underlying 
adaptive systems are restored.

• Stronger support for developmental continuity 
of maladaptation when multiple areas of 
competence have been affected.
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Wave 3 of 
Resilience Research
• Intervening to “create” resilience.

• Interventions as a way to test theory-
driven hypotheses.

• Experimental studies.
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Wave 4 of 
Resilience 
Research

• Multilevel dynamics, 
incorporating genes, 
neurobiological, behavioral, 
and contextual systems. 

• The emergence of new 
methods (e.g., to study genes, 
the brain, to model growth etc) 
made this wave possible. 
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Models of Resilience - Αντιστάθμιση

This Photo by Unknown Author is licensed under CC BY

Παράγοντας 
κινδύνου

Δείκτης 
προσαρμογής

Προωθητικός 
παράγοντας

-

+
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Models of Resilience - Προστασία

This Photo by Unknown Author is licensed under CC BY

Παράγοντας 
κινδύνου

Δείκτης 
προσαρμογής

*Προστατευτικός*
παράγοντας

-

+
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Models of Resilience – «Εμβολιασμός»

This Photo by Unknown Author is licensed under CC BY

Παράγοντας 
κινδύνου

Δείκτης 
προσαρμογής

Risk →

P
o
s
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iv

e
o
u
tc

o
m

e
→
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Patterns of 
Resilient 
Adaptation
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Ioannidis et al., 2020. 

Doi: https://doi.org/10.1186/s12916-020-1490-7
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The Shortlist of 

Resilience 

Factors

Παράγοντες που έχουν 

βρεθεί να προστατεύουν 

έναντι του κινδύνου ή να 

προωθούν την 

ανθεκτικότητα.

Προσαρμογή από:

Masten, A. S. (2015). Ordinary Magic: 
Resilience in Development. New York: 

Guilford Press.

ISBN  978-1-4625-2371-9

Παράγοντες Ανθεκτικότητας Προσαρμοστικά  Συστήματα

Αποτελεσματική γονικότητα (parenting)
& παροχή φροντίδας Δεσμός. Οικογένεια

Στενές υποστηρικτικές σχέσεις με 
άλλους ενήλικες Δεσμός. Κοινωνικά δίκτυα

Στενοί φίλοι και ρομαντικοί σύντροφοι
Δεσμός. Οικογενειακό σύστημα. 
Συνομήλικοι.

Νοημοσύνη και δεξιότητες επίλυσης 
προβλημάτων

Κεντρικό Νευρικό Σύστημα, μηχανισμοί 
μάθησης. 

Αυτοέλεγχος, συναισθηματική ρύθμιση, 
προνοητικότητα ΚΝΣ, συστήματα ελέγχου.

Κίνητρο επιτυχίας
Κίνητρο επίτευξης (mastery motivation). 
Συστήματα ανταμοιβής

Αυτοαποτελεσματικότητα (self-efficacy) Κίνητρο επίτευξης (mastery motivation)

Πίστη, ελπίδα, πεποίθηση ότι η ζωή έχει 
νόημα

Θρησκευτικά και πολιτισμικά συστήματα 
πεποιθήσεων.

Αποτελεσματικά σχολεία Εκπαιδευτικά συστήματα.

Αποτελεσματικές γειτονιές, αίσθηση 
κοινότητας, κοινοτικής 
αυτοαποτελεσματικότητας Κοινότητες.
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The Shortlist of 

Resilience 

Factors

Παράγοντες που έχουν 

βρεθεί να προστατεύουν 

έναντι του κινδύνου ή να 

προωθούν την 

ανθεκτικότητα.

Παράγοντες Ανθεκτικότητας Προσαρμοστικά  Συστήματα

Αποτελεσματική γονκότητα (parenting) & 
παροχή φροντίδας Δεσμός. Οικογένεια

Στενές υποστηρικτικές σχέσεις με 
άλλους ενήλικες Δεσμός. Κοινωνικά δίκτυα

Στενοί φίλοι και ρομαντικοί σύντροφοι
Δεσμός. Οικογενειακό σύστημα. 
Συνομήλικοι.

Νοημοσύνη και δεξιότητες επίλυσης 
προβλημάτων

Κεντρικό Νευρικό Σύστημα, μηχανισμοί 
μάθησης. 

Αυτοέλεγχος, συναισθηματική ρύθμιση, 
προνοητικότητα ΚΝΣ, συστήματα ελέγχου.

Κίνητρο επιτυχίας
Κίνητρο επίτευξης (mastery motivation). 
Συστήματα ανταμοιβής

Αυτοαποτελεσματικότητα (self-efficacy) Κίνητρο επίτευξης (mastery motivation)

Πίστη, ελπίδα, πεποίθηση ότι η ζωή έχει 
νόημα

Θρησκευτικά και πολιτισμικά συστήματα 
πεποιθήσεων.

Αποτελεσματικά σχολεία Εκπαιδευτικά συστήματα.

Αποτελεσματικές γειτονιές, αίσθηση 
κοινότητας, κοινοτικής 
αποτελεσματικότητας Κοινότητες.

Βασικό μήνυμα:

Η ψυχική ανθεκτικότητα είναι κάτι κοινό

(Ordinary Magic)

Masten, 2015
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Why study 
resilience?
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(epi-)Genetic 

studies

Do genetic and 

epigenetic factors play a 

role in risk and resilience?

Genetic studies: focus on 

stable individual 

differences on DNA. 

Epigenetic studies: focus 

on differences in varying

gene expression. 
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Overview of the DNA

Genetic material
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DNA – Single 

Nucleotide 

Polymorphisms

(SNPs)

Photo taken from 

Wikipedia.org

Author: David Eccles 

(Gringer)
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DNA Transcription





DNA Transcription

Genotype is stable, but the epigenome is 
malleable. On specific Cytosine-phosphate-

Guanine (CpG) sites.



Differential 

sensitivity to 

experience  

• Variability in 
responsiveness

• “For better and for 
worse”. 

• Protective factors 
defined functionally, not 
in absolute terms.

• Sensitivity might be 
susceptible to (early) 
experiences.

Pluess, 2015; Child 
Development Perspectives, 

http://doi.wiley.com/10.111
1/cdep.12120
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Polygenic Risk for 
Major Depression 
Interacts with 
Parental Criticism in 
Predicting Adolescent 
Depressive Symptom 
Development

Nelemans, Boks, Lin, et al., 2020.

https://doi.org/10.1007/s10964

-020-01353-4
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Polygenic Risk for 
Major Depression 
Interacts with 
Parental Criticism in 
Predicting Adolescent 
Depressive Symptom 
Development

Nelemans, Boks, Lin, et al., 2020.

https://doi.org/10.1007/s10964

-020-01353-4
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Polygenic Risk for 
Depression

• Background:

• Increasing interest in GxE studies explaining depression. 

• Depressive symptoms as a continuous distribution; different degrees of 
severity in the general population.

• Lack of longitudinal studies.

• MDD as moderately heritable.

• Polygenic etiology. 

• Move of the field: from candidate gene approach to the polygenic 
approach. 

• Environmental stress in the development of depression. 

• Two competing hypotheses: Diathesis-Stress vs Differential Susceptibility

• Aims

• Investigate interactions between genetic vulnerability with environmental 
stress in predicting depressive symptom development. 
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Diathesis-Stress vs Differntial
Susceptibility

• Background:

• Increasing interest in GxE studies explaining depression. 

• Depressive symptoms as a continuous distribution; different degrees of 
severity in the general population.

• Lack of longitudinal studies.

• MDD as moderately heritable.

• Polygenic etiology. 

• Move of the field: from candidate gene approach to the polygenic 
approach. 

• Environmental stress in the development of depression. 

• Two competing hypotheses: Diathesis-Stress vs Differential Susceptibility

• Aims

• Investigate interactions between genetic vulnerability with environmental 
stress in predicting depressive symptom development. 
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Polygenic Risk for 
Depression and 
Parental Criticism

• Method

• Polygenic risk score: the additive weighted effect of multiple 

genetic loci – Single Nucleotide Polymorphisms (SNPs) –

detected in large-scale studies that examine large parts of 

the genome. 

• E.g., 17 independent SNPs contributing to depression. 

• 12 Alternative PRS based on gradually more lenient 

thresholds, from p < 5x10e-8 (17 SNPs) to p < 5x10e-2 

(5,5013 SNPs) to p =.50 (342,808 SNPs).

• Longitudinal data on depressive symptoms → Latent Growth 

Curve Models. 
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Polygenic Risk for 
Depression and Parental 
Criticism - Results

•
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Polygenic Risk for 
Depression and Parental 
Criticism - Results

•
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Polygenic Risk for 
Depression and Parental 
Criticism - Results

•
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Inconclusive results 

– More nuance 

needed 

VanZomeren et al., 2020. Maltreatment 

timing, HPA axis functioning, multigenic 

risk, and depressive symptoms in African 

American youth: Differential 

associations without moderated 

mediation. 

https://doi.org/10.1017/S0954579420000

589

Only Early-onset 

Maltreatment (EM, before 

age 5) influenced 

depressive symptoms. 

No effects on/of cortisol or 

multigenic risk score. 

Timing!
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Stress response: Differential methylation 
associates with child abuse

• McGowan et al., 2009: 

This Photo by Unknown Author is licensed under CC BY-NC
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Stress response: Differential methylation 
associates with child abuse

• McGowan et al., 2009: 
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Stress response systems

• McGowan et al., 2009: 
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Transgenerational effects of prenatal 
environment – the Dutch Famine 1944-1945
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Transgenerational effects of prenatal 
environment – the Dutch Famine 1944-1945
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Transgenerational effects of prenatal 
environment – the Dutch Famine 1944-1945
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Epigenetic Age
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Epigenetic age

• Epigenetic clocks

• Data-driven (machine learning) composite 
scores

• Methylation on tens or hundreds of CpG loci

• Predictive of either chronological age or 
morbidity

• Chronological vs biological age: individual 
differences in ageing and disease

Horvath & Raj, 2018
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Epigenetic age, stress, and health

• Stress and mental health have been 
associated with differences 
between epigenetic age and 
chronological age

e.g., Guevara & Lawler, 2018; Oblak et al., 2021; Palma-
Gudiel et al., 2020; Raffington et al., 2021; Zannas et al., 

2015
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Research Questions

Negative 
Parenting 

T1

Negative 
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Results – Research Question 2, Externalizing Problems

Research Question 2: Does psychological 

adjustment throughout adolescence predict 

(changes) in epigenetic age? 

Externalizing Problems:

Significant positive effects on EA @ 

W5 (GrimAge clock) and significant 

negative effects on change in EA 

from W5 to W10 (Hannum clock) 
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Results – Research Question 3, Externalizing Problems

Research Question 3: Do changes in epigenetic 

age predict changes in psychological well-

being? 

Externalizing Problems:

Changes in EA from age 17 to age 25 predicted increases 

in externalizing problems from adolescence to young 

adulthood, according to three out of four epigenetic 

clocks.

Στέφανος Μαστροθεόδωρος, Μεταπτυχιακό Πρόγραμμα "Ψυχολογία" - Ειδίκευση: 

"Εφαρμοσμένη Αναπτυξιακή Ψυχολογία", Πάντειο Πανεπιστήμιο, Αθήνα
57/31



Epigenetic Age
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Epigenetic Age
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Biological 

substrates of 

resilience

4th wave in resilience 

research

• Genetic studies

• Studies on the stress 

response systems

• Differential sensitivity to 

experience

• Neurobiological 

programming and 

plasticity
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Medical influences in resilience 
research

• Vaccination as a metaphor

• Steeling, inoculation effects

• Hygiene hypothesis

• Developmental timing

• A genetic factor might confer 

protection against some risk factors, 

but risk in other respects. E.g., sickle-

cell anemia gene. 
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Stress Inoculation effects → Sense of 
mastery

This Photo by Unknown Author is licensed under CC BY-SA
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Neurobiological 

processes 

• Early life experiences 

have a strong effect on 

the functioning of 

regulatory systems. 

• Rat pup experiments –

Quality of parenting

• High vs low LG mothers

• Specific developmental 

timing
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Neurobiological 

processes 

• Problem solving

• Executive functioning 

(EF) & Self-regulation

• Hot cognition

• Reward systems
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Stress 

regulation

• Homeostasis and 

allostatic load

• HPA axis

• Prolonged 
activation == 
hyporesponsive

• Parenting

• Maternal care: high LG 

rat mothers → lower 

gene methylation in 

HPA axis.
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HPA axis

• Hypothalamus-Pituitary-Adrenal axis

• Central role to stress regulation and 

immune function.

• Stress:

1. Hypothalamus: release of corticotropin-
releasing hormone (CRH)

2. CRH activates release of 
adrenocorticotropic hormone (ACTH) 
from Pituitary

3. ACTH stimulates release of cortisol from 
the adrenal cortex.
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HPA axis

• Hypothalamus-Pituitary-Adrenal axis

• Central role to stress regulation and 

immune function.

• Stress:

1. Hypothalamus: release of corticotropin-
releasing hormone (CRH)

2. CRH activates release of 
adrenocorticotropic hormone (ACTH) 
from Pituitary

3. ACTH stimulates release of cortisol from 
the adrenal cortex.
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Ioannidis et al., 2020. 
Doi: https://doi.org/10.1186/s12916-020-1490-7
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The complex 
neurobiology of resilient 
functioning

• HPA axis: chronic stress → chronic activation →

fatigue and hypo-reactivity to stress.

• Feedback loops.

• Epigenetic Processes. 

• Mixed results regarding hyper- or hypo-activation 

of HPA after child maltreatment.

Ioannidis et al., 2020. 

Doi: https://doi.org/10.1186/s12916-020-1490-7
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The complex 
neurobiology of resilient 
functioning

• Glucocorticoids do have a neurodegenerative 

effect, but the mechanisms and the cascading 

consequences are not yet fully understood.

• Effects are dynamic, non-linear, interactive, and 

multiplicative; not unidirectional, linear, or 

additive.

• New methods needed: longitudinal designs, 

multiple time-frames, multi-level measurements. 
Ioannidis et al., 2020. 

Doi: https://doi.org/10.1186/s12916-020-1490-7
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Interventions 

positively 

influence HPA 

axis in infants

-- experimental 

intervention

-- Attachment 

Biobehavioral Catch-up 

program

-- treatment infants better 

cortisol response during 

the day

-- differences persisted in 

3-month follow-up
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Stress response 

systems

Exposure to stress and HPA 

functioning: higher 

methylation on the NR3C1 

gene

• McGowan et al., 2009 
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The complex 
neurobiology of resilient 
functioning

• Prefrontal Cortex (PFC, προμετωπιαίος φλοιός)

• Medial PFC: larger volume in those showing resilient 

functioning

• Worse functioning: smaller volumes.

• Pre-existing (predisposing) differences, or adaptive, 

responsive to the environment?

• Possibly PFC → Self-Regulation → Resilient functioning
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Example: 
Observed Measures of 
Negative Parenting 
Predict Brain 
Development during 
Adolescence (Whittle et 
al., 2016).

Maternal aggression during 

early adolescence predicted 

voluminal increase in certain 

brain regions for males only.

(red/blue lines: high/low 

maternal aggression)

Στέφανος Μαστροθεόδωρος, Μεταπτυχιακό Πρόγραμμα "Ψυχολογία" - Ειδίκευση: "Εφαρμοσμένη Αναπτυξιακή Ψυχολογία", Πάντειο 
Πανεπιστήμιο, Αθήνα

74



Στέφανος Μαστροθεόδωρος, Μεταπτυχιακό Πρόγραμμα "Ψυχολογία" - Ειδίκευση: "Εφαρμοσμένη Αναπτυξιακή Ψυχολογία", Πάντειο 
Πανεπιστήμιο, Αθήνα

75



Muscatell et al., 2016; doi: 
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Ioannidis et al., 2020. 

Doi: https://doi.org/10.1186/s12916-020-1490-7
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The complex neurobiology of 
resilience – The immune system

• Stress energizes proinflammatory responses releasing agents (e.g., interleukin 6, tumour necrosis 

factor-a), which energize the HPA to release corticosteroids, which stop the immune reaction. 

• Chronic stress results in cortisol resistance, reducing the capacity of cortisol to stop the immune reaction →

inflammation.

• Animal models: low inflammation factors were associated with resilience against stress in mice. 

• The effects of social support on psychosocial adjustment after maltreatment might be mediated by

neurobiological mechanisms.
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Promising Future 
directions: Exposome
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Exposome

www.humanexposomeproject.com

“You are more than your genes. The exposome 

captures the non-genetic influences on health and 

disease.” 
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Exposome

https://www.humanexposome.eu/

The human exposome encompasses exposures to 

environmental factors throughout life, starting from 

conception and pregnancy.
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Exposome

Taken from: Vermeulen, Schymanski, Barabási, & Miller, 2020. The exposome 

and health: Where chemistry meets biology. Science, 367(6476). DOI: 

10.1126/science.aay3164 
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Σύνοψη

• Η ψυχική ανθεκτικότητα μπορεί να διαπιστωθεί υπό συνθήκες, δεν μετριέται γενικά.

• Η ψυχική ανθεκτικότητα είναι εξ ορισμού μια δυναμική διεργασία, που εξελίσσεται στον χρόνο.

• Ο τύπος και η χρονική συγκυρία των παραγόντων κινδύνου επηρεάζει την πιθανότητα ψυχικά 

ανθεκτικής προσαρμογής.

• Ειδικά οι νευροβιολογικές βάσεις και αντιδράσεις που εμπλέκονται στην ψυχική ανθεκτικότητα 

εξαρτώνται από τη συγκυρία και τον τύπο παραγόντων κινδύνου. 

• Διαφορετικά κέντρα του ΚΝΣ έχουν διαφορετικές ευαίσθητες περιόδους. 
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