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ABSTRACT

It is noteworthy that individuals mostly make intuitive and quick choices in complex situations. It is also
well established that affective processes play an essential role in decision-making under uncertainty and
risk. The recent literature has focused on the contribution of emotional intelligence domains to individuals’
effective decision-making skills. The current review study aimed to draw attention to neuropsychological
studies investigating a possible link between emotional intelligence and decision-making performance in
clinical and nonclinical samples. In addition, decision-making and emotional intelligence were discussed
within the framework of the somatic marker hypothesis and dualprocess theory. This review also explored
the brain regions associated with decision-making and emotional intelligence, as well as the impact of
emotional intelligence training programs on decision-making performance. In line with the literature, it
can be concluded that an individual’s ability to make effective decisions can be enhanced through increas-
ing emotional intelligence skill training program.

Keywords: Dual process theory, somatic marker hypothesis, lowa gambling task, emotion regulation,
ambiguity preferences, risky decision

INTRODUCTION

Decision-making is a high-level cognitive process and can enable individuals to make selection of one
choice among several possible options.! Individuals constantly set short-term and long-term goals
and make decisions in many areas, such as work/school, family life, social life, personal development,
and economy. Decisions in many such areas can be difficult and complex, with unintended or risky
consequences. Particularly since high uncertainty lead to increased cognitive load, automatic emo-
tional appraisal can be the main determinant of many judgments and behaviors.? In order to cope
with the complex flow of information, individuals often need to quickly decide which of the informa-

Corresponding author: tion in their long-term memory is appropriate to the situation. Therefore, it is thought that cognitive

Selin Yilmaz skills and emotional processes come into play when investigating the causes of events and behaviors.

The relative role of emotional and cognitive processes in guiding reasoning and decision-making in

many aspects of an individual’s daily life remains an important topic in empirical studies.? In this con-

text, it is important to clarify the role of emotional intelligence, considered as a combination of emo-
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Emotional intelligence, known as a separate construct from per-
sonality, is a cognitive ability involving the cognitive processing of
emotional information.* Emotional intelligence is conceptualized as
the ability to monitor and regulate one’s own and others’ emotions,
to distinguish between them, and to think and act accordingly.® It is
emphasized that it is a type of social intelligence that can be devel-
oped through experience and interactions and involves the use of
emotional content in problem-solving. Taken separately, emotion
represents the interpersonal transmission of information, and intel-
ligence corresponds to making a valid inference from them.®

There are different measurements of emotional intelligence based on
various theoretical models. Ability model of emotional intelligence
is relevant to actual capability and measured via performance test.
Trait emotional intelligence model refers to behavioral tendency and
is measured through a self-report test.* The former consists of the
ability to perceive, facilitate, understand, and manage oneself and
others.” The latter reflects emotional self-perception and includes
various domains, such as emotional awareness, emotion regulation,
stress management, empathy, and optimism.t Therefore, neuropsy-
chological studies examining decision-making behavior have exam-
ined the effect of decision-making behavior by utilizing emotional
intelligence measures based on these models. In particular, as both
cognitive skills and emotions can be important components of the
decision-making process, the number of emotional intelligence
studies in clinical and non-clinical samples has gradually increased.

The goals of the present review study were to (i) understand whether
there is a relationship between emotional intelligence and decision-
making skills in clinical and non-clinical samples and (ii) discuss a
possible link between emotional intelligence and decision-making
performance within the framework of the somatic marker hypoth-
esis (SMH) and dual process theory. Identifying the role of emotional
intelligence on decision-making performance through different
theoretical approaches could yield important implications for the
creation of intervention programs to enhance decision-making
problems in healthy individuals and decision-making deficiencies
related to psychiatric or neurological disorders.

EMOTIONAL INTELLIGENCE AND DECISION-MAKING

Theoretical Approaches to Decision-Making and Emotional
Intelligence

Somatic Marker Hypothesis: The SMH, which is one of the important
theoretical approaches to clarify decision-making behavior, suggests
that somatic markers (skin conductance response, blood pressure,
heart rate, etc.) have a key role in the decision-making process.’
These emotion-based signals play a protective role in negative cases
while playing an encouraging role in positive cases and can hence
assist to make wiser choices. It was postulated that somatic markers
and cognitive processes, such as attention and working memory,
interact with each other and, hence cause us to make rational or
irrational decisions.® Empirical testing of SMH began with the use of
lowa Gambling Test (IGT) to evaluate the decision-making
dysfunction of patients with ventromedial prefrontal cortex (VmPFC)
damage.' This test comprises 4 card decks (A, B, C, D). In the Cand D
advantageous decks, losses are smaller than gains, leading to overall
long-term gains. On the contrary, A and B disadvantageous decks
offer high losses, leading to overall long-term losses. Especially,
patients with VmPFC damage showed more deck A and B selections
and fewer deck C and D selections than healthy people.’ As a result,
the understanding of the role of the VmPFC in decision-making, also

known to have an essential role in the processing of emotional
feedback, might led to the use of IGT as an important decision-
making task in various future studies.

In essence, VmPFC-damaged patients had difficulties in personal and
interpersonal decision-making despite having normal intellectual
capacities, such as cognitive intelligence, memory, and language.
This has led to serious functional impairment in these people due to
disruption to family and social lives, personal distress, and a poorer
work-life balance. It was also found that only patients with lesions in
the somatic marker circuitry (i.e., VMPFC, amygdala, and insular cor-
tices) had impaired social functioning and decision-making, as well
as low emotional intelligence, despite a normal level of cognitive
intelligence (IQ)."? They proposed that the neural systems promot-
ing somatic state activation in the decision-making process might
overlap with neural circuitry supporting emotional intelligence.’
Thus, this model of emotional intelligence based heavily on SMH
predictions may have formed the basis of many subsequent studies
examining the relationship between emotional intelligence and IGT.

Dual Process Theory: According to dual process theory, 2 distinct
cognitive systems have a key role in decision-making: intuitive
system 1 and deliberate system 2.3 Especially, system 1 thinking is
considered to become automatic, fast, effortless, emotional, and
difficult to control and change; however, system 2 is more likely to be
consciously controlled and monitored, as it is slower, effortful, and
controlled. The way to avoid intuitive decisions is that the output of
system 1is found out and controlled by system 2.3 These 2 thought
systems are known to produce activations in different parts of the
brain. Accordingly, it is thought that the prefrontal and frontal
cortical areas play a dominant role in the functioning of system 2,
while the limbic areas and VmPFK play a dominant role in the
functioning of system 1.'*'¢ Through functional interrelationships
between these brain regions, 2 distinct thought systems mutually
influence each other. On the other hand, in the presence of high
ambiguity and increased cognitive load, automatic affective
evaluation (system 1) may be the main determinant of many
decisions. Dual process theory pointed out that individuals’ ability to
evaluate emotional states is utilized as the information source to
decision-making behavior."” Within the framework of this theory, it
can be said that individuals can understand emotions effortlessly
and without conscious awareness. Highly emotionally intelligent
individuals might be more skilled at accurately recognizing
emotional cues and using emotional responses only when they are
necessary. In other words, the rapid identification of emotional
stimuli might be the automatic processes and using automatically
emotional process might facilitate the thought.”

NEUROANATOMY OF DECISION-MAKING

A few studies have shown that the frontal lobe (and especially the
prefrontal cortex) has a crucial role in decision-making. These stud-
ies investigated decision-making behavior in real life by using the
IGT and generally indicated that patients with VmPFC damage made
more disadvantageous choices compared to the healthy control
groups.'*? Moreover, brain regions relevant to decision-making
studies were examined via neuroimaging. During a decision-mak-
ing task, VmPFC, medial orbitofrontal cortex (OFC), and anterior
cingulate activation were reported, and activations also emerged
in the lateral OFC and in the insula during a risky decision-making
process.* The dorsolateral prefrontal cortex (DLPFC) is known to be
an important area in terms of executive functions in the prefrontal
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cortex, and it also seems to be an important area for decision-mak-
ing.?% In a study conducted with 9 patients with VmPFC damage,
11 patients with DLPFC damage, and a healthy control group, both
clinical samples revealed poorer IGT performance compared with
the healthy control group.?' In addition, limbic areas, particularly
the amygdala, insula, OFC, and anterior cingulate, were activated in
decision-making.?’* The skin conductance response level to reward
and punishment was lower in patients with amygdala damage than
in healthy controls.”" Accordingly, it has been emphasized that the
amygdala is a crucial region in a reward-and-punishment-based
decision-making process. In addition, the dorsal anterior cingulate
cortex is important for reward-based decision-making, and the ante-
rior cingulate is especially seen as a mechanism that evaluates the
results by making a profit-and-loss analysis.>* Moreover, structures
such as the prefrontal areas including the dopaminergic neurons are
responsible for the reward system, and the basal ganglia (striatum
and pallidum) are crucial for the evaluation of short- and long-term
benefits and final decisions.>*

NEUROANATOMY OF EMOTIONAL INTELLIGENCE

The neural substrates of emotional intelligence are not well estab-
lished, but lesion studies have shown that the prefrontal cortex and
limbic structures may have an important role in this ability.***? Based
on that, different sub-regions of the prefrontal cortex are thought to
serve different competencies of emotional intelligence. For instance,
damage to the VmPFC, which is linked to limbic structures, reduces
the understanding and managing of emotional information.'> On
one hand, DLPFC, interconnected with the sensory neocortex, dam-
age impairs perception and use of emotional information.** Another
study also showed that patients with right DLPFC tumors had
impaired emotional intelligence and IGT performance.* Moreover,
the primary auditory cortex has strong connections with the amyg-
dala, hippocampus, and parahippocampal gyrus and collects sub-
stantial somatic, sensory, affective, and memory-related information,
which is related to emotional intelligence.*

EMOTIONAL INTELLIGENCE AND DECISION-MAKING UNDER
UNCERTAINTY AND RISK

Most studies seeking the relationship between emotional intelli-
gence and decision-making under uncertainty have compared the
IGT performance of individuals with different levels of emotional
intelligence. The necessity of understanding the role of emotional
intelligence in the decision-making process through neuropsy-
chological studies has become even more important, especially
because neuroimaging studies reveal that the 2 processes acti-
vate similar neural mechanisms. It has been a matter of curiosity
whether emotional intelligence or cognitive intelligence plays a
more decisive role in decision-making. When the role of crystallized
intelligence, which is called the capability to apply learned knowl-
edge and acquired acquisitions,** and emotional intelligence in IGT
performance in healthy adults is examined, it was found that crys-
tallized intelligence is a stronger predictor of decision-making com-
pared to emotional intelligence.”’® Another study conducted with
children reported that fluid/analytical intelligence, which is known
as the ability of individuals to solve newly encountered problems
independently of former experiences and formal education,” is a
stronger predictor of IGT performance compared to emotional intel-
ligence.>® The general point of view of these studies is that cogni-
tive capacities rather than emotional abilities may relatively support
decision-making task performance. These results are consistent with

Dual-Process Theory's view that system 2, including analytical think-
ing supports effective decision-making behavior."*'* On the other
hand, in the presence of high ambiguity and risk automatic affective
evaluation (system 1) may be the main determinant of many deci-
sions. The way to make good decisions is that the error of system
1 is detected and monitored by system 2. In brief, these 2 systems
should mutually support each other.'* Thus, the role of emotional
intelligence, which is thought to be a part of system 1,'® in decision-
making should not be ignored. In fact, several subsequent studies
have demonstrated the importance of emotional intelligence in
decision-making.”'*3 Indeed, it is argued that these contradictory
results may be due to the fact that emotional intelligence is mea-
sured based on different models (ability or trait emotional intelli-
gence models).

Neurological patients were found to have low emotional intel-
ligence, as well as impaired decision-making performance.'>*
Moreover, emotional intelligence was determined to affect IGT
performance in clinical groups with frontal lobe lesions. Both emo-
tional intelligence and decision-making performances were low
in people with damaged somatic marker function. Poor decision-
making strategies appear to be linked to inaccurate self-awareness
and inability to cope with environmental and social demands. In
other words, it can be thought that people demonstrating ineffec-
tive decision-making skills might have weak ability to recognize and
express emotions, establish healthy interpersonal relationships, and
solve personal and interpersonal problems, and thus create positive
affect.

Some studies also sought the relationship between emotional intel-
ligence and decision-making under uncertainty in non-clinical sam-
ples. According to the studies conducted in healthy young adults,
there was a significant association between higher emotional intel-
ligence and rising number of advantageous choices during IGT.>**’
Particularly, individuals with higher emotional awareness were good
at avoiding insisting on selecting disadvantageous decks.** When
IGT performance was analyzed separately in high and low emo-
tional intelligence conditions, the high emotional intelligence group
showed better IGT performance.® Furthermore, people with higher
levels of emotional regulation and optimism, domains of emotional
intelligence, made less disadvantageous choices.>® Another research
finding revealed that emotional intelligence components, such as
emotion recognition, emotion understanding, and emotion regula-
tion, moderate the relationship between somatic markers and IGT
performance.® That is, the power of somatic markers to encourage
decision-making performance may increase with higher levels of
emotional intelligence. In addition, it was emphasized that IGT per-
formance increased with increasing emotional intelligence levels
in older adults.®® In detail, healthy older adults with high emotional
intelligence quickly learn to avoid bad decks and make more choices
from decks compared to individuals with low emotional intelligence.
Although cognitive intelligence declines with aging, it is thought
that emotional intelligence domains and competencies can sup-
port optimal decision-making skills. Additionally, it is also known
that emotional intelligence is an important predictor of IGT perfor-
mance in children.*® In particular, emotion regulation, as a facet of
emotional intelligence, might be partly responsible for poor perfor-
mance in the early learning stages of IGT. Ultimately, a possible link
between emotional intelligence and decision-making in different
age groups suggests that training programs centered on enhanc-
ing emotional intelligence domains may be necessary for improving
decision-making ability.
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When it comes to decision-making behavior under risk, it is known
that emotional intelligence is directly or indirectly related to risky
choices.®s*7€61 Specifically, people with higher emotional intel-
ligence might make less risky decisions when in a negative mood,
while people with lower emotional intelligence may be susceptible
to risky decision-making behaviors.®? Moreover, emotion regula-
tion ability decreases risk aversion in the balloon analogue risk task
and is correlated with increased performance in the early stages
of IGT. Similarly, another study confirmed that emotion regula-
tion strategies, especially reappraisal, were correlated with reduced
risk aversion in balloon analogue test and more adaptive decision-
making strategies in early periods of IGT.%* Studies generally empha-
sized that the ability to manage emotions might be protective
against risky decisions.5%¢!

THE ROLE OF EMOTIONAL INTELLIGENCE TRAINING IN
DECISION-MAKING PERFORMANCE

Recently, it has been noted that tolerance to uncertainty and emo-
tional intelligence can be important determinants of high-quality
decision-making.®*%* Intolerance to uncertainty may inhibit the per-
ception of choice errors in the first trials of decision tasks and the
productive development of probability expectations and risk aver-
sion. Increase in emotional intelligence skills can increase tolerance
to uncertainty and hence, improve decision quality. It has been found
that emotional intelligence training programs have been found to
simultaneously enhance both emotional intelligence skills and the
quality and effectiveness of decision-making abilities.**” The emo-
tional intelligence training programs are mainly designed to improve
the components of the 4-branch model of emotional intelligence,
which consists of self-awareness, social awareness, self-management,
and relationship management.®®% These 4 elements also include dif-
ferent behavioral competencies such as, emotional self-awareness,
empathy, accurate self-assessment, self-control, conscientiousness,
adaptability, communication, conflict management, building bonds
and teamwork, and collaboration. As a result, relatively successful
results from emotional intelligence training programs®¢” support the
idea that emotional intelligence is a skill that can be developed rather
than being innate.®®

CONCLUSION

The aim of the present review is to scrutinize research findings regard-
ing the relationship between emotional intelligence and decision-
making. The possible link between the 2 variables is presented in the
framework of SMH and dual process theory. This review also includes
research examining the underlying neural basis of emotional intelli-
gence and decision-making. It is concluded thatemotional intelligence
domains and decision-making share similar neural mechanisms, and
therefore emotional intelligence might be a substantial part of human
decision-making. Accordingly, several studies specifically address that
people can make effective decisions by enhancing their emotional
intelligence skills.

When the literature was examined, it was found that decision-mak-
ing was commonly measured by IGT. Therefore, it is thought that
further studies conducted with different decision-making tasks
could enrich the literature. Finally, it is also proposed that cogni-
tive rehabilitation programs concentrated on improving decision-
making skills should focus on enhancing emotional intelligence in
clinical samples.
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