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ABSTRACT

Emotional intelligence was defined by the American Dialectic Society in 1995 as one of the new terms often 
used in popular science. Few other scientific theses have engaged the attention of theorists and researchers 
for as long as has the dynamically expanding conceptual framework of emotional intelligence. Perceived in 
many ways – as a cognitive ability, as social competence, and a personality trait that is genetically inherit-
ed – emotional intelligence continues to intrigue people. It finds broad social applications in numerous fields – 
science, education, medicine, organizational development, economics, politics, business, and interpersonal 
relationships. The interpretation of the term “emotional intelligence” makes it possible to formulate different 
definitions and models for research, but academics usually build their theses on the processes of emotion-
al regulation. As emotions are a consequence of the perception of the environment and the interpretation of 
perceived information, it is clear that these processes are linked with epigenetics. Epigenetics paves the way 
toward a precise understanding of intelligence, and particularly of emotional intelligence. The roots and fine 
mechanisms of its manifestation lie in the intimate connection between our genes and the environment.
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oday, when we apply the words of Stephen Hawk-
ing to humans, we might at first say that they seem 
to contradict the words of Darwin, who long ago 
wrote: “…not the strongest of the species survive, 

nor the most intelligent. It is the one that is most adaptable to 
change.”

Sounds partially contradictory, right?! Whether adaptation gen-
erally means being the most intelligent, or the most adaptable, 
or both, seems confounding. At the same time, it is undoubted-
ly challenging to come to a precise definition of the term when 
refering to all the great minds who have discussed this subject. 
Then again, we should not forget that a hundred years have 
passed between the origin of these two concepts. Things have 
changed dramatically in the science of biology and the meaning 
and wisdom of human adaptation have been redefined. 

In past centuries, the idea of adaptation was predominant, but 
today, we know that the issue is generally somewhat different. 
The contemporary definition of adaptation is that it is a func-
tion of our intelligence and of our ability to sense changes in the 
environment and react effectively and quickly enough. These 
capacities are undeniably impossible without rapid changes in 
our genes. However, any change in the genes sounds frighten-
ing. How were we able to preserve the identity of Homo Sapiens 
for such a long period if our genes were not undergoing constant 
change? Well, the answer lies in our ability to change through 
modulating the work of our genes in their adaptation to the sur-
rounding environment. It is this modulating work that makes our 
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adaptation to the fast speed of today’s world possible. It 
requires a redefinition and a deep understanding of the 
intricate interactions between our genetics and our en-
vironment. Part of this redefinition is our understand-
ing of human intelligence which drives our progress and 
development as human beings.

Intelligence, Knowledge, 
and Ideas – the Salt of Life
Intelligence is one of the concepts we have tried, but 
always failed, to completely define. Studies on intel-
ligence date back to the 20th century, when Dr. Spear-
man defined human intelligence in a sophisticated way 
(Spearman, 1961). He unambiguously proved that intel-
ligence could be understood as a general ability perme-
ating all tasks and abilities unique to each intellectual 
undertaking. In modern terms, and although this does 
not cover its entire meaning, intelligence is the ability 
to acquire and apply knowledge and skills (Sternberg, 
2012). Since then, different domains of knowledge and 
skills have developed that apply this knowledge. If in-
deed there are various aspects and dimensions of intel-
ligence, this seems logical. 

Interestingly, when people have certain learning im-
pairments, their brain compensates by focusing on oth-
er areas, or by heightening their ability to learn in dif-
ferent ways. Therefore, we now speak of eight distinct 
types of intelligence: visual-spatial, linguistic-verbal, 
logical-mathematical, bodily-kinesthetic, musical, 
inter- and intrapersonal, and naturalistic (Gardner, 
1987), thus eliminating the unified nature of the term 
intelligence. Things are further complicated when these 
eight types of intelligence seem to coincide in different 
individuals, or differ most unexpectedly in identical 
twins (Toccaceli et al., 2018). This stands as clear proof 
of the complicated and far from easily understood na-
ture of intelligence.

The Biological Roots of Intelligence 
Human intelligence is rooted in its underlying brain 
function, and scientists speculate that individual dif-
ferences in brain activity are reflected in individual 
corresponding behavior. This intricacy further increas-
es when we consider how the brain is formed. Just im-
agine; we all begin life from a single cell – the fertilized 
oocyte, which after a subsequent number of divisions, 
forms the fetus with specialized cells, tissues, and or-
gans, all containing the same bundle of genes forming 
matching genomes (Hussain, 2012). During embryonic 
development, the process that drives cell specialization 
is not mutagenesis, i.e. changes in the genes and DNA, 
but rather the biochemical modifications that happen 
on the genes. This biochemical make-up of the genome 
makes genes silent or active, regulates their activi-
ty, and thus leads to cell specialization in brain, heart, 
muscle cell types, and many others (Waddington, 1963). 

The brain is indeed the most complex structure in the 
human body since cell specialization alone appears in-
adequate to form a complex organism, and since these 
cells must function in a coordinated manner. Perhaps 
nowhere is this so deceptive as in the human brain. 
The brain’s complex structure is built by 100 billion 
neurons that integrate to form more than 100 trillion 
connections (Semendeferi et al., 2011). This specializa-
tion, along with synchronization, allows our brain to 
not only manage basic physiologic functions such as 
breathing, but also to generate the complex thoughts 
and feelings that make each of us unique. On the oth-
er hand, let’s not forget that all 100 billion neuronal 
cells share the same genome and operate differently 
depending on their specialization, in addition to which 
the most important brain and physiological functions 
are driven through this specialization (Georgieva, Sta-
neva, & Miloshev, 2016; Nicoglou & Merlin, 2017). Epi-
genetics drives this process and is controlled by specific 
biochemical modifications that arrange genes in active 
and inactive states, depending on the stimuli that come 
from the surrounding environment. Recent data suggest 
that although genetic and environmental factors si-
multaneously contribute to cognitive test performance, 
intelligence malleability is a result of modifications of 
gene expression via epigenetic mechanisms like DNA 
methylation, histone post-translational modifications, 
small non-coding RNAs, and the overall organization 
of chromatin – all of which rely on and are triggered 
by environmental factors, such as changes in the edu-
cational system, overall exposure to stress, traumatic 
experience, nutrition, and poverty (Georgieva and Mi-
loshev, 2020; Flynn, 1985; Lester et al., 2011). 

Specifically, Flynn, in a series of studies demonstrated 
that due to changes in the everyday life of people in the 
decades following World War II, the leap in the general 
IQ and overall cognitive abilities of successive gener-
ations was so evident that it could not be explained by 
change in the underlying genetics (Flynn, 1985; Trahan, 
Stuebing, Fletcher, & Hiscock, 2014). This obvious jump 
in the intelligence scores of postwar generations was 
called the “Flynn effect” by other authors (Trahan et al., 
2014). It was argued that various environmental factors, 
such as the educational system, technological progress, 
improved nutrition, and lifestyle, all impacted this phe-
nomenon. Bratsberg and Rogeberg published an inter-
esting study (Bratsberg & Rogeberg, 2018) construc-
tively addressing the Flynn effect. The authors used the 
administrative register data of Norwegian male birth 
cohorts to look at three decades of information on fam-
ily relationships and cognitive ability. They were able 
to unambiguously show that the increase, the turning 
point, and decline of the Flynn effect can be recovered 
from within-family variation in intelligence scores. 
This establishes that large changes in the average co-
hort intelligence reflect environmental factors, rather 
than changes in the parental genetic composition, and 
that these environmental factors act specifically via 
changes in neurobiological systems relevant to cog-
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nition (Kaminski et al., 2018). Possible neurobiological 
factors that mediate this effect, and link genotype with 
complex traits like cognition, are epigenetic markers, 
including DNA methylation, the cortical architecture of 
the brain, and its functioning. Precisely these adaptabil-
ity markers might contribute to the “missing heritabil-
ity” that is present in many studies on intelligence and 
the genetic variations among individuals. 

The term “missing heritability” of human intelligence 
appeared a couple of decades ago when the sequenc-
ing of the human genome allowed scientists to discern 
changes in the overall physiology and general psycho-
logical traits of humans without major differences in the 
genetics (Tauer, 1992). Around that time, a major search 
for the missing genetic link in human performance be-
gan. A couple of authors determined that in human in-
telligence, about 20% of genetic variations in certain 
genes are respectively responsible for brain functioning 
and structure (Savage et al., 2017; Sniekers & Stringer, 
2017), whereas twin studies suggested a 50-70% genet-
ic predisposition to high IQ (Polderman et al., 2015). Al-
though these studies oppose nature versus nurture, they 
are a major step forward in understanding the neurobi-
ology of intelligence, as well as genetically- and epige-
netically-associated neurological and neuropsychiatric 
traits. Recent genome-wide meta-analyses have iden-
tified 205 genomic loci and 1,016 genes associated and 
strongly expressed in the brain, specifically in striatal 
medium spiny neurons and hippocampal pyramidal 
neurons (Davies et al., 2016; Savage et al., 2017), thus re-
vealing genetics at the forefront of shaping the human 
brain and its manifestations, like intelligence and ad-
aptability. Nonetheless, though the genetic studies were 
solid, even these authors argue that the above discover-
ies are too thin to definitively explain individual differ-
ences in the intelligence of almost genetically identical 
humans, and the jump between their IQ values in time, 
and in response to different surrounding stimuli due to 
their lifestyles. 

Recently, an interesting study was published by Kamin-
ski et al. (Kaminski et al., 2018) focused on genes in-
volved in dopamine-based neurotransmission and their 
link with IQ scores and cognitive abilities. Dopamine 
is a hormone and neurotransmitter that plays several 
important roles in the brain and body (Blandini et al., 
2001; Salehpour & Hamblin, 2020), and is linked with 
the brain’s reward system, thereby modulating drive 
and motivation. Moreover, any impairment in its me-
tabolism leads to severe neurodegenerative diseases, 
like Alzheimer’s and Parkinson’s. These findings by 
Kaminski et al. show a link between epigenetic chang-
es in dopamine neurotransmission and an individual’s 
IQ test performance. Epigenetic modifications can si-
lence the dopamine receptor gene, leading to reduced 
signal transmission and fewer dopamine receptors be-
ing activated. This, in turn, was associated with lower 
IQ test results. Stress and dopamine production have 
both previously been linked to cognitive performance 

(Nieoullon, 2002). Now, environmentally-induced gene 
activity can be added to the list of factors known to in-
fluence IQ scores.

Genes and the Environment – 
The Essence of Epigenetics
The essence of life is driven by the complex interactions 
among genes and the environment, in other words, 
between genetics and epigenetics. It has to be stressed 
that epigenetics plays a crucial role during development. 
It shapes the way the genome works in response to all 
kinds of changes in the surrounding environment (Sig-
gens & Ekwall, 2014). Although epigenetic significance 
was observed in live creatures in the 20th century (Wad-
dington, 1963), epigenetics emerged as a real science 
approximately only a dozen years ago (Allis, Jenuwein, 
& Reinberg, 2007). But if we go even further back, say 
2,500 years, and look at the writings of Hippocrates 
(specifically, “On Air, Water, and Places”), we find that 
even then he defined, albeit indirectly, the term epi-
genetics. There, Hippocrates skillfully formulates and 
explains three main reasons why we get sick. According 
to him, the first is due to nutrition, the second to the 
pollutants that reach us from the air and water, and the 
third to accidental events, including fatigue, stress, and 
accidental injuries. 

Today the modern definition of epigenetics is “a study of 
mitotically and/or meiotically heritable changes in gene 
function that cannot be explained by changes in DNA” 
(Wolffe, 1998; Wolffe & Matzke, 1999). Through epige-
netic mechanisms, cells integrate environmental condi-
tions to fine-tune gene expression levels. Thus, it is now 
believed that epigenetic mechanisms drive biological 
responses to a plethora of different stimuli, like meta-
bolic, stressful, social, and other issues arising from the 
surrounding environment. For example, central metab-
olites like folic acid are the substrates for enzymes that 
catalyze the deposition of covalent modifications on 
histones, DNA, and RNA – thus regulating the manifes-
tation of our genes, and hence our adaptation.

Defining Emotional Intelligence
The topic of emotional intelligence (EI) is still very dy-
namically debated and has long engaged scientists. The 
term “emotional intelligence” was first mentioned in 
the 1960s in Professor Leuner’s works (Leuner, 1966). 
Many scientific publications followed, in which at-
tempts were made to define emotional intelligence as 
a set of abilities, competencies, personality traits, or 
some combination thereof. Regardless of the ideolog-
ical and methodological differences of the research 
teams, it can be more broadly deduced that emotion-
al intelligence is each person’s knowledge of how they 
perceive, process, facilitate thinking, and manage emo-
tions – both their own and those of others, in a specific 
environment. These processes of emotional regulation 
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are a combination of personality traits or a construct-
ed scheme of abilities, e.g., for adaptation, commu-
nication, motivation, decision-making, etc. The idea 
that the structure of emotional intelligence contains 
the ability to understand oneself and others was in-
troduced by Howard Gardner. In his book The Theory of 
Multiple Intelligences, published in 1983, he brilliantly 
put forth his idea that there are multiple intelligences. 
He argues that there is interpersonal intelligence (the 
ability to understand other people’s expectations, mo-
tivations, and desires) and intrapersonal intelligence 
(the ability to understand oneself, to understand and 
evaluate one’s feelings and motivation), and that they 
are integral parts of emotional intelligence. This idea 
was revolutionary for its time, because it drew attention 
to the fact that the individual perceives and builds re-
lationships with the environment based on his specific 
abilities. The book was reviewed by Friedman (Fried-
man, 1985), who paved the way for the term emotional 
intelligence in the best way. Later on, professors John 
Mayer (Stanford University) and Peter Salovey (Yale 
University) coined the term “emotional intelligence” 
in 1990 (Mayer, DiPaolo, & Salovey, 1990), and formally 
defined it: “Emotional Intelligence includes the ability 
to engage in sophisticated information processing about 
one’s own and others’ emotions and the ability to use 
this information as a guide to thinking and behavior. 
That is, individuals high in emotional intelligence pay 
attention to, use, understand, and manage emotions, 
and these skills serve adaptive functions that potentially 
benefit themselves and others.” It was Daniel Goleman, 
a journalist, who popularized the concept of emotional 
intelligence by bringing it into the public arena. Gole-
man published Emotional Intelligence in 1995 (Goleman, 
1995), in which he wondered why some people who are 
blessed with superior intellectual abilities seem to fail 
in life, while others with more moderate gifts succeed. 
Like Mayer and Salovey, Goleman hints at the genet-
ic nature of emotional intelligence, but does not prove 
it. He stresses that IQ contributes about 20% to factors 
that determine life success, which leaves 80% to other 
factors, i.e., to the environment. Data from the research 
of Adrian Fernham and Constantin Petrides are pre-
sented on the genetic origin of emotional intelligence 
(Petrides, Furnham, & Martin, 2004). According to 
these authors, emotional intelligence is a combination 
of inherited personal characteristics. Moreover, the au-
thors hypothesized that men would have higher IQ but 
lower EI than women, and that participants, regardless 
of gender, would rate their fathers as higher on IQ but 
lower on EI than their mothers. The results confirmed 
these hypotheses, supporting the view that people per-
ceive psychometric intelligence as a primarily mascu-
line attribute in contrast with emotional intelligence, 
which they perceive as a primarily feminine attribute. 
The results also showed that the intensity of the stere-
otypical perception of EI as a feminine attribute dimin-
ished when the authors asked participants to estimate 
their scores on a range of specific EI facets, instead of 
providing a direct overall self-estimate. And although 

there are no major genetic differences between men and 
women, still the genetic and epigenetic variations paved 
the road for endless discussions on the subtle meaning 
of the role of heritability in intelligence – particularly 
its emotional component. 

The Epigenetic Roots of 
Emotional Intelligence
Epigenetics is reflected in all areas of our existence. 
Therefore, when we talk about emotional intelligence, 
we take seriously the important role of epigenetics in 
our ability to perceive, evaluate, and manage our emo-
tions. Epigenetics also affects our ability to understand 
the emotions of others in different situations. While 
emotional intelligence is a relatively new field of study 
in psychology, the influence of genetics and epigenet-
ics on it is a much younger field of study in biology and 
medicine. As a result, and thanks to the technology and 
research advances in this area, we now know that anger, 
fear, empathy, euphoria, and, in general, all the emo-
tions that accompany our daily lives in one way or an-
other, depend on our genetics and epigenetics.

In 2018, the prestigious journal Nature published a 
large-scale study on the relationship between emo-
tional intelligence and genetics. The aim was to prove 
or disprove the relationship between the genetics we 
inherit and our emotional intelligence – in particular, 
our ability to experience and empathize (Warrier et al., 
2018). The study included scientists from the University 
of Cambridge, UK, the Pasteur Institute and the Univer-
sité Paris Diderot in France, as well as the genetic re-
search company 23andMe (https://www.23andme.com). 
A total of 46,861 people were studied. More than 10 mil-
lion different gene variants were tested. The focus of the 
research was on empathy as one of the most important 
components of emotional intelligence. What scientists 
found was that only 10% of a person’s ability to show 
empathy is due to genetic characteristics. The remain-
ing 90% is not encoded by genes but depends on envi-
ronment and lifestyle – on an individual’s epigenetics. 
If we go back to the famous comparison of the brain with 
an iceberg, we can understand that the visible 10% of the 
iceberg in our brain depends on the genetics transmitted 
to us, while the other 90% is invisible, deeply immersed 
in our subconscious or unmanifest emotions, feelings, 
and intellect.

Emotional intelligence determines the quality of peo-
ple’s communication, and their level of resilience and 
adaptability. Depending on their emotional intelligence 
aptitude, people can motivate themselves without wait-
ing for external stimuli, and they can successfully reg-
ulate their emotions by reacting without aggression or 
impulsivity. By using the full range of personal charac-
teristics, skills, abilities, beliefs, convictions, accept-
ance or rejection, thought patterns and emotions, we 
are responsible for the quality of our relationship with 
the environment. Given that everything around us af-
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fects the work of our genes, emotional intelligence is 
the direct bridge and the reflection to all changes in the 
surrounding environment and its impact on our genet-
ics. Therefore, all mindful choices for improvement of 
our lifestyles, and thus our psychological comfort, will 
favorably influence our emotional intelligence and our 
cognitive abilities. In addition, modern techniques such 
as body psychotherapy act as influential epigenetic 
modulations of the comfort of our physiology and psy-
chology and stand as positive examples of how careful 
modulation of our environment holds the potential to 
influence the activity in our genes.

The human brain is enigmatic, which is why the interest 
in it and in the human psyche are great. This is especial-
ly true lately, when many academics are actively work-
ing in the field of artificial intelligence. Scientists fear 
that artificial intelligence could replace the human brain 
when it comes to routine and non-emotional activities, 
but it cannot express emotions and feelings – especial-

ly empathy. For example, again in 2016, the Universi-
ty of Cambridge opened a center to study the effects of 
artificial intelligence on humanity (https://www.cam.
ac.uk/research/news/the-future-of-intelligence-cam-
bridge-university-launches-new-centre-to-study-
ai-and-the-future-of). At its inauguration, Professor 
Margaret Bowden, who has been researching artificial 
intelligence for more than 50 years, said she was not 
worried about the development of the technology, but 
stressed that she had not found a way, in her decades of 
research, by which artificial intelligence can replace the 
human in activities requiring compassion or emotional 
intelligence (Boden, 2015).
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