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Trauma and change dominate the Anthropocene

§ Well-being is a universal desire of human beings – we all want 
happiness, love, and to experience meaning beyond our 
individual self (Cloninger 2004)

§ Unfortunately our current way of living is not sustainable
because we have finite resources for energy, water, food and 
at the same time we have exponential growth in demand for 
these limited resources

§ To maintain our well-being, we need to understand that         
we are an inseparable component of the evolving universe 
and that we need to be active leaders who help others 
recognize that we must adapt to changes in world rather than 
succumbing to fear, denial, or violence

§ So we have a choice of how we will react to rapidly developing 
changes and recurrent trauma in the world –

either with fear, blame, and denial, or
with maturity, resilience, and intelligence
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World Devastation by unsustainable consumption

§ 1) Climate Change Crisis – earth is warming, Arctic will be ice-free in 20 
yrs or less, industrialization of past 200 years is leading to risk of large 
scale food and water shortages, and acidifying oceans

§ 2) Mass Extinction Crisis – in the midst of the 6th great mass extinction -
1/2 of all species of plants and animals will be lost in our lifetime

§ 3) Economic Crisis – global stagnation, especially for middle class and 
poor with ¼ in US barely able to pay for food and housing (0 net worth)

§ 4) Energy Crisis – energy greedy cultures rely on shrinking supplies
§ 5) Fertile land crisis – only 10% of land surface is arable and its capacity 

is being exceeded by population growth from 2.5 billion in1944 to 7 billion 
people today

§ 6) Global Food and Water crisis – “The world economy has run into a 
brick wall …by failing to address hunger in poor countries– 1 billion people 
are already hungry and starving”; water demands exceed supply by 2020

§ 7) Mineral Crisis – reserves of common elements like zinc, copper, nickel 
and phosphorus will run out soon – supplies cannot sustain the modern 
lifestyle
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How is Well-Being measured?

§ Physical Vitality:  physical fitness, high levels of energy, number of 
days we feel full of vitality, resilience, plasticity, absence of chronic 
or life-threatening diseases, as in CDC’s PH-Well-being scale

§ Healthy Thoughts
– Emotions : more positive than negative emotions, as measured by 

Watson’s PANAS

– Personality: maturity and integration of character traits, as measured by 
Temperament and Character Inventory (TCI), Ryff’s psychological WB 
scale, or maturity of defense mechanisms

– Satisfaction with life:  reliable subjective ratings, like Diener’s measure

§ Virtues: self-transcendent values and character traits like courage, 
trust, justice, moderation, honor, wisdom, patience, love, hope, and 
faith, as in Schwartz’s Values Survey or Petersen and Seligman’s 
Values in Action Inventory 



Personality is… 

q the way people learn and adapt  

q the self plus the internal and external forces that pull 
on the self 

q the �dynamic organization within the individual of the 
psychobiological systems by which the person both 
shapes and adapts uniquely to an ever-changing 
internal and external environment� (Cloninger 2004)

January 2012

What is personality?



q Dynamical – non-linear and adaptive, not linear or fixed

q Psychobiological – involves body (soma), analytical mind 
(thought), and intuitive and creative mind (psyche)

q Organized – there is a universal structure shared by 
human beings that allows us to understand one another 
and to communicate

q Personal (Intrapsychic) – adaptive processes occur 
WITHIN the individual, not between persons

q Idiographic – each person is unique in the development 
of their life narrative

January 2012

Key Features of Personality
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• Learned responses to pain are 
independent of those to pleasure.

• Jeffrey Gray showed that the slopes 
of the response rates are along the 
diagonals of Eysenck�s Neuroticism 
and Extraversion.

• Genetic Vulnerability to Anxiety and 
to Impulsivity correspond to the 
sensitivity to pain and the seeking of 
rewards also.

• These and other findings suggested 
basis for Harm Avoidance and 
Novelty Seeking instead of 
Neuroticism and Extraversion 
(Cloninger 1987).

Anxiety Impulsivity

Risk-takingRigidity

January 2012

Learning to adapt to pain & pleasure are 
independent 



Temperament High Scorer Low Scorer
Harm Avoidance Pessimistic

Fearful
Shy
Fatigable

Optimistic
Risk-taking
Outgoing
Vigorous

Novelty Seeking Exploratory
Impulsive
Extravagant
Quick-tempered

Reserved
Rigid
Thrifty
Slow to anger

Reward Dependence Sentimental
Open
Warm
Approval-seeking

Critical
Aloof
Detached
Independent

Persistence Industrious
Determined
Ambitious
Perfectionistic

Underachieving
Flexible
Happy-go-lucky
Easy-going

January 2012

Descriptors of four extreme Temperaments



The Temperament Cube



• Executive Functions (Self-directedness)

– Resourceful, purposeful, self-accepting, responsible, 
– self-actualizing

• Legislative Functions (Cooperativeness)

– Tolerant, helpful, empathic, principled,
– compassionate

• Judicial Functions (Self-transcendence)

– Idealistic, self-forgetful, joyful, contemplative,
– spiritual

Higher Cognitive Functions: Mental Self-Government



Characters High Scorers Low Scorers
Self-Directedness Responsible

Purposeful
Resourceful
Self-accepting
Spontaneous

Blaming
Aimless
Helpless
Defensive
Conflicted

Cooperativeness Tolerant
Empathic
Helpful
Forgiving
Principled

Prejudiced
Insensitive
Hostile
Revengeful
Opportunistic

Self-transcendence Idealistic
Self-forgetful
Altruistic
Contemplative
Spiritual

Pragmatic
Self-preoccupied
Individualistic
Conventional
Skeptical

January 2012

Descriptors of Extreme Characters



Joyfulness measured as TCI Self-
transcendence

• “I have had moments of great joy in which I suddenly 
had a clear, deep feeling of oneness with all that 
exists.”

• “I often feel so connected to the people around me 
that it is like there is no separation between us.”

• “Sometimes I have felt like I was part of something 
with no limits or boundaries in space and time.”

• “I sometimes feel so connected to nature that 
everything seems to be part of one living organism.”

• Most people (59%) have experienced such oceanic 
feelings and/or inseparability at some times in their 
life, but it is rare as a continuous mode of being

Cloninger, The Science of Well-being, 2004
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The components of Self-Transcendence

– Joyfulness is the emotional component of TCI Self-transcendence
– Joy is one component of a set of closely intertwined character traits

• Idealistic: 
– “I would suffer for the sake of what is right in order to be true to my ideals”
– “The moral ideals within me fill my heart with awe and admiration.” 

• Self-forgetful, intuitive:
– “Often when I am concentrating on something, I lose awareness of the 

passage of time”
– “Often I have unexpected flashes of insight or understanding while 

relaxing”

• Contemplative:
– “I am grateful for supernatural guidance”
– “When I am in deep contemplation or prayer, I sometimes feel that I am 

directly connected to a supernatural source of love and peace.”
• Religious vs rationalistic

– “Religious experiences have helped me understand the real purpose of 
my life”



The Character Cube

January 2012



The Resilience Cube



IDENTITY

The Psychobiological Model of Personality (Cloninger 2014)



• Happiness and Sadness depend on all 3 TCI character    
dimensions
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Character and Subjective Well-Being



Cloninger & Zohar, JAD 2011

Emotional, Physical, and Social Well-being depend on Character 
Profiles



Page § 19

Validation of ST measures by Objective Measurement

§ Higher ST x SD x CO is associated with healthy longevity, indicated by 
optimal cardiovascular health, including healthy lifestyle and objective 
laboratory tests, as well as reduced chronic disease 

§ Higher STxSDxCO is associated with better Heart Rate Variability or 
vagal tone in 24-hour recordings of heart rhythms (Zohar et al, 2013)

§ Higher ST is associated with activation of the brain’s autobiographical 
memory system, leading to greater creativity, capacity to develop a  
meaningful life narrative, and to face adversity and ultimate situations 
without a sense of hopelessness or foreshortened future (Cloninger 2004)

§ Genome-wide association studies show that both temperament and 
character are equally heritable with complex genetic influences but 
character is more socioculturally malleable – temperament is moderately 
stable throughout life, but character develops in the direction favored by 
social norms (Josefsson et al, 2013; Cloninger & Zwir, 2017)
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Ln(LF/HF)  is a measure of ANS ambulatory recording 
balance between Sympathetic  (LF) and Parasympathetic 

(HF) activity. 

Positive emotions such as appreciation increase HRV and 
vagal tone . 
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Can personality change?

§ How many psychiatrists does it take to screw in a light bulb?
§ Actually, several evidence-based psychotherapies show that personality 

can change moderately and third-wave therapies that use mindfulness 
techniques have good success rates even in people with severe 
personality disorders (Cloninger, 2006; Campanella et al, 2014)

§ Addition of focus on well-being in a person-centered approach with 
attention to letting go, working in service of others, and growing in 
awareness has greater benefit than standard CBT alone (Cloninger, 2006; 
Cloninger, Zohar, Cloninger, 2010)

§ Probability of increased personal growth is predicted by being high in Self-
transcendence along with high Novelty Seeking and high Persistence 
(Josefsson et al, D&P 2012)

§ Treatments that enhance self-regulation in a person-centered way lead to 
improved outcomes, reduced hospitalization, and enhanced well-being in 
chronic medical disorders like asthma (NM Clark, 2003)
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The Dynamics of Well-Being

Enlarging Consciousness

Creative Life Project

Broadened Outlook on Life

Dysfunctional Outlook

Requires growth in all 3 aspects of being



3 independent Studies
Study Site Subject 

Numbers
Personality
Assessment

SNP Platform Type of Sample

Healthy
Finns

2159 TCI (Likert) Illumina 670K
Custom Chip

Epidemiologica
lLongitudinal

Healthy 
Koreans

1052 TCI-R (Likert) Affymetrix 6.0
Illumina 350K 

Unrelated 
subjects from 
Twin-Family 
sample

Healthy 
Germans

1000 TCI-R (true-
false)

Affymetrix 6.0
Illumina Quad

Healthy 
people, exclude 
any mental 
disorder

Zwir I…Cloninger CR, Molecular Psychiatry 2018



Overview: Facts about Character

q 5 profiles of Character were distinct

(Creative, Organized, Resourceful, Apathetic, Dependent)

q 42 SNP sets associated with temperament in Finns (95% replicated in 
other two samples) 

q 727 genes mapped to these SNP sets

q Genes code for profiles in whole person, not for single character traits

q Genes and subjects were in 3 clusters related to 3 different systems of 
learning and memory with different brain circuitry  

q Heritability explained by character was 50 to 58% in the three samples

q Some associated  Environmental sets but  effects are weak 



727 Genes are most often unique for only one 
character Profile

Profile Resource Organized Creative Depend Apathetic Total #

Resource-
ful

[0] 18 4 16 16 18

organized 2% [208] 67 55 103 349

creative 1% 9% [89] 60 99 235

Depend-
ent

2% 8% 8% [70] 67 172

apathetic 2% 14% 14% 9% [130] 302

Red = # of genes unique to each profile
Blue = overlap between two profiles
Green = % of overlap based on grand total of 727 genes



The Organized SCt Gene Network



Genes Unique to Creative Profile

Function Gene Symbol Biological Processes

Episodic Learning SLC14A2, CAMTA1, 

CCDC39, IDS, IARS

Regulate energy and 

transcription in regions for 

episodic learning 

Neurogenesis CCDC39, PGLYRP4,AXOXL, 

RUNX1

Regulate neurogenesis in 

hippocampal formation

Longevity,

Resilience to stress

PAPPA, SAMD3,DDRGK1, 

FTMT, IARS, KYNU

Reduce insulin-like growth 

factor, maintain protein 

assembly under stress

Neuroprotection against 

injury or degeneration

RUNX1, MTMR14, IDS, 

FTMT, MAGEA11

Promote anti-oxidation,  

autophagy, and repair

Regulation of neuronal 

excitability & sensitivity

GLRA2, OR5L1,

PGLYRP4,  MAGEA11

Regulate neuroexcitation 

and sensory transduction

Regulation of growth and 

development

PTPRT, MAGEA11,SAMD12, 

GLRA2, PAPPA

Ras signaling pathway,

regulate cell adhesion



Genes Unique to Apathetic Profile

Neuronal Function Gene
Symbol

Bioiogical Process

Stress Reactivity NR3C2 Encoded mineralocorticoid receptor is 
trigger for the stress response system

Stress Reactivity PKCB Protein Kinase C beta regulates stress 
reactivity

Stress Reactivity ATP6V1A Neurotransmitter storage and release 
in Hypothalamic-Pituitary-Adrenal axis 

Induction of Apathy and Anxiety PDGFB Reduced motivation from 
dopaminergic and vagal neurons

Down-Regulation of energy 
production

PIWIL2 RNA-mediated gene silencing of 
oxidation of fatty acids for entry into 
Krebs Cycle reduces energy



Multiple Character Profiles 
Contribute to Each TCI Character Trait



Character Profiles Differ in Health:
Probabilities of ill-being & well-being

Ill-being = bottom
10% of

[SD + CO]

Well-being = top 
10% of 
[SD x CO x ST]
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Well-Being is the integration of 3 Learning Systems

§ Human Beings have three major systems of Learning and Memory that 
must be integrated for maturity and flourishing of health

§ Procedural Learning of Habits and Skills
– Awareness of variable strength of emotional drives (temperament)
– Irrational, modifiable by associative conditioning of heritable molecular 

pathways

§ Intentional Learning of Goals and Social Relationships
– Meta-cognitive awareness of Self-directedness and Cooperativeness

– Logical but not always mindful, value-based, or satisfying

§ Autobiographical learning of Values in a personal life narrative
– Awareness of one’s context within what is greater than the individual self

– Value-based meta-perception based on participation in a grearter whole, 
allowing shifts in perspective for idealism, altruism, contemplation, spirituality



Uncovering 3 Integrated Temperament-Character Networks 
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Complex Character – Temperament Relations 
within each PHENOTYPIC Network



Three Nearly Disjoint GENOTYPIC 
Networks of Temperament and Character



Strong Correspondence of Phenotypic and 
Genotypic Networks



New Facts About How Temperament & 
Character are Organized Together

q There are 3 nearly separate networks of people with different 
combinations of temperament and character
ü Creative/reliable, organized/reliable, Emotional/unreliable
ü There is marked complexity within each network in temperament-character 

relations

q There are 3 nearly separate genetic networks corresponding one-to-one 
with the phenotypic networks
ü 3 nearly separate networks of SNP sets related to systems of learning
ü 3 nearly separate networks of genes (67% unique to only one network)

q There are also 3 nearly separate networks of environmental influences
ü They  correspond one-to-one with the phenotypic networks
ü Some are directly related to the phenotypic networks and many  indirectly 

through associated SNP sets



Evolution of Human Brain Functions 
Planes of
Functioning

Sexual 
subplane

Physical
Subplane

Emotional 
Subplane

Intellectual 
Subplane

Spiritual 
Suplane

Spiritual Unity

Intellelctual Intentional
Symbolizing

Emotional Intentional
Socializing

Physical Physicality

Sexual Mating

Cloninger 
2010



Emergence of Ancestors of Human 
Emotional-Cognitive Functions

Anthropoid primates (e.g., Chimps)
kissing to reconcile after fight

Miocene – 24 mya

Anthropoid primates (e.g. Macaques)
learning  to intentionally

wash potatoes  in salt water
Miocene – 24 mya



Emergence of Long-term Planning in pre-
modern Humans

Increasing cutting ability of 
Mode 1-3 stone tools,
2000 (1), 800 - 300 (2), 100 
(3) kya

Shelter with hearth,
Terra Amata, France,
400 kya



Emergence of Science, Art, and Perception of 
Unity in H. sapiens

Cave Paintings

Lascaux, 

France

32-16 kya

Socrates 

(in Raphael’s School of Athens)

470 -399 B.C
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Ternary Processes of Health Promotion (1)

Identity

CharacterTemperament
meaning

salience

unconscious
impulse

conscious 
analysis

contemplation
acceptance
commitment

humor
appreciation
engagement

automatic self-aware thought
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Ternary Processes of Developing Personality (2)

Identity

CharacterTemperament
meaning

salience

unconscious
impulse

conscious 
analysis

Who am I?
What makes me happy?
What gives meaning?

Hope
Love
Work

automatic self-aware thought
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The Virtuous Circle leading to Flourishing of Health

Virtue

PlasticityFunctioning

Outlook of Unity

CR Cloninger & KM Cloninger 2011

Motor 
Of

Well-Being

© Anthropedia 



Page § 44

Well-Being depends on 3 Creative Life Practices

§The 3 practices of coherent 
living in well-being: 

1. Working in service of others

• Enjoy giving of yourself
• Be respectful & kind

2.    Letting go

• Don’t fight or worry
• Be empathic & reflective

3.    Growing in awareness

• Be happy to adapt and to learn 
constantly

• Be genuine & humble Diver of Paestum
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The Creative Process:
the experience of being “in – between”

For a trapeze artist to grab the next 
bar, she must let go of the last one.

Tournier’s being alive

Foresee the opportunity in change
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Conclusions 

§The path to well-being  involves increasing Self-directedness, 

Cooperativeness, and Self-transcendence in combination 

(Cloninger & Zohar, 2010)

§Effective therapeutic approaches for developing well-being all 

work by activating a system of feedback interactions among 

creative functioning, plasticity, and virtuous ways of thinking 

and acting that promote health, happiness, and meaning

(Cloninger & Cloninger, 2011)

§Therefore effective integrative treatment must address all 

three aspects of the being – physical, mental, and spiritual

§There is no one right approach – rather there are many 

variations on what works for different people under different 

circumstances, which encourages respect, freedom, and 

tolerance for diversity
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A clinical example of therapeutic change

§ How do we help people let go of their discontents and regain a sense of 
joy in living if they feel separate, miserable, and unable to do anything that 
that could give life meaning and purpose?

§ Specifically , how can we help a person find a desire to live by discovery 
of 
– What gives life meaning?

– What makes me happy?
– Who am I really?

§ An illustrative case will be presented
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Any Questions or Comments/Discussion ?

?


