Somatic Markers Hypothesis
(Antonio Damasio)

Authored by
mohammad looti

June 4, 2026

RECOMMENDED CITATION

mohammad looti (2026). Somatic Markers Hypothesis (Antonio Damasio).
PSYCHOLOGICAL SCALES. Retrieved from https://scales.arabpsychology.com/?p=38422

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=38422
https://scales.arabpsychology.com/?p=38422
https://scales.arabpsychology.com/?p=38422
https://scales.arabpsychology.com
https://scales.arabpsychology.com

Somatic Markers Hypothesis (Antonio Damasio)

The somatic-marker hypothesis (SMH) proposes a mechanism by which emotional processes can
guide (or bias) behavior, particularly decision-making. This hypothesis has been formulated by
Antonio Damasio.

Hypothesis

Somatic markers are probably stored in the ventromedial prefrontal cortex; pictured.

When we make decisions, we must assess the incentive value of the choices available to us, using
cognitive and emotional processes. When we face complex and conflicting choices, we may be
unable to decide using only cognitive processes, which may become overloaded and unable to
help us decide.

In these cases (and others), somatic markers can help us decide. Somatic markers are
associations between reinforcing stimuli that induce an associated physiological affective state.
Within the brain, somatic markers are thought to be processed in the ventromedial prefrontal cortex
(VMPFC,; a subsection of the orbitomedial PFC). These somatic-marker associations can reoccur
during decision-making and bias our cognitive processing. When we have to make complex and
uncertain decisions, the somatic markers created by the relevant stimuli are summed to produce a
net somatic state. This overall state directs (or biases) our decision of how to act. This influence on
our decision-making process may occur covertly (unconsciously), via the brainstem and ventral
striatum, or overtly (consciously), engaging higher cortical cognitive processing. Damasio proposes
that somatic markers direct attention towards more advantageous options, simplifying the decision
process.

The amygdala and OMPFC are essential components of this hypothesized mechanism and
therefore damage to either structure will disrupt their proposed action in mediating the
development and action of somatic markers. A major source of supporting evidence for this theory
is provided by experiments using the lowa gambling task.

Research Background

According to economic theory, human decision-making is devoid of emotions and involves logical
reasoning based on costs-benefit calculations. This theory assumes that individuals have unlimited
time, knowledge and information processing power and can therefore make perfect decisions. In
contrast to economic theory, the somatic marker hypothesis proposes that emotions play a critical
role in our ability to make fast, rational decisions in complex and uncertain situations.

Patients with frontal lobe damage (e.g., Phineas Gage) provided the first evidence that the frontal
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lobes were associated with decision-making and social conduct. Frontal lobe damage, particularly
to the VMPFC, results in impaired abilities to organize and plan behavior, learn from previous
mistakes, and behave in a socially appropriate manner. Patients with damage to the VMPFC
develop severe impairments in both personal and social decision-making that can result in
choosing unsuitable friends, partners, and activities. In fact, these patients appear to lack concern
for other individuals, which resembles a mild form of sociopathy. Surprisingly, patients with VMPFC
damage have normal intellect in terms of working memory, attention, and language comprehension
and expression.

VMPFC patients also have difficulty expressing and experiencing appropriate emotions. This led
Antonio Damasio to hypothesize that decision-making deficits following VMPFC damage result
from the inability to use emotions to help guide future behavior based on past experiences. This
damage prevents rapid emotional signaling to bias behaviors toward appropriate responses to
simplify the process. Consequently, VMPFC damage forces those afflicted to rely on slow and
laborious cost-benefit analyses for every given choice situation , which degrades accuracy and
response-time.

Working Mechanism

Emotions, as defined by Damasio, are changes in both body and brain states in response to
different stimuli. Physiological changes (e.g., muscle tone, heart rate, endocrine release, posture,
facial expression, etc.) occur in the body and are relayed to the brain where they are transformed
into an emotion that tells the individual something about the stimulus that they have encountered.
Over time, emotions and their corresponding bodily change(s) become associated with particular
situations and their past outcomes.

When making decisions in the future, these physiological signals (or 'somatic markers') and its
evoked emotion are consciously or unconsciously associated with their past outcomes and bias
decision-making towards certain behaviors while avoiding others. For instance, when a somatic
marker associated with a positive outcome is perceived, the person may feel happy and motivate
the individual to pursue that behavior. When a somatic marker associated with the negative
outcome is perceived, the person may feel sad and act as an internal alarm to warn the individual
to avoid a course of action. These situation-specific somatic states based on, and reinforced by,
past experiences help to guide behavior in favor of more advantageous choices and therefore are
adaptive.

According to the SMH, two distinct pathways reactivate somatic marker responses. In the first
pathway, emaotion can be evoked by the changes in the body that are projected to the brain--called
the "body loop". For instance, encountering a feared object like a snake may initiate the fight-or-
flight response and cause fear. In the second pathway, cognitive representations of the emotions
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can be activated in the brain without being directly elicited by a physiological response--called the
"as-if body loop". For instance, imagining an encounter with a snake would initiate a similar flight-
or-fight response "as-if" you were in that particular situation (albeit perhaps a much weaker one). In
other words, the brain can anticipate expected bodily changes, which allows the individual to
respond faster to external stimuli without waiting for an event to actually occur.

Evolutionary Evidence

To support his claims about the evolution of the human race, Charles Darwin wrote The
Expression of Emotions in Man and Animals in which he noted the similarities between emotional
facial expressions between humans and other animals. In this book, Darwin argues that human
emotion-evoked expressions, like furrowing of the eyebrows and tears, are similar to animal facial
expressions and is evidence of our evolutionary origins. Today, the existence of emotion in animals
is controversial, but current research suggests that intelligent, social animals (e.g., primates,
dolphins, parrots) do experience primary emotions like fear, joy, anger, and disgust. In particular,
our most recent ancestors, the great apes, are prime candidates for having the most developed
capabilities for emotions, empathy, and theories of mind.

Within an evolutionary framework, emotions in humans and animals can be defined as coordinated
cognitive and physiological responses that enable an individual to respond effectively to
environmental opportunities and communicate with others. For example, anger is not simply a
specific facial expression or neural activation, rather it is a set of coordinated responses that help
an individual express dissatisfaction and perhaps restore relations. Emotions are adaptive because
they are efficient responses that help organisms reproduce, protect offspring, maintain cooperative
alliances, and avoid physical dangers. Emotions and their influence on motivation and certain
physiological responses, prepare individuals for actions that are in their best interest. In humans,
for example, anger is associated with enhanced blood flow to the hands for fighting an enemy,
whereas fear causes less blood flow to the periphery to help escape an attack without too much
blood loss.

Yet humans have a much larger array of finely tuned emotions compared to animals, even the
great apes. It has been hypothesized that concurrent selection for greater social cohesion and
organizational flexibility in early hominids may have been the impetus for increasing the human
emotional repertoire. The elaboration of human emotions may have aided social bonds if genetic
relatedness was low within a social group. Consequently, the increase in the spectrum of human
emotions could also be used to tag dimensions within their environment with emotional value that
could be used in the future to guide difficult decisions that had not yet been encountered by
animals-- such as the abstract and complex issues surrounding morals and social rules.

According to the Social Brain Hypothesis the demand for the ability to solve complex social
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problems initiated the evolutionary trend for increases in brain size observed among humans and
other primates. This increase is mostly due to an increase in prefrontal cortex volume. The
evolution of the human prefrontal cortex allows humans to think and process information in more
abstract ways. By tagging particular stimuli with an emotion associated with a bodily change, it
helps to speed up the process of decision-making when it is encountered by eliminating unsuitable
choices and ensuring only advantageous options are considered and fully processed. This is most
important in the social domain since social environments are complex, unpredictable and more
responsive to one's own behavior than the physical environment. Since social interactions are
complex, evaluating the appropriate behavioral response in these situations requires greater brain
processing capacity involving multiple brain structures. Given that there is a large amount of
information that needs to be processed in a short amount of time, it is advantageous to have a
"fast-track decision-making" mechanism (i.e., somatic markers), that can respond rapidly in the
most advantageous fashion. In essence, the SMH provides neurobiological evidence of what has
often been referred to as "hunches" or "gut-feelings".

The SMH is supported by human lesion studies suggesting that predictions of future outcomes or
consequences that are near in time require processing in the more posterior portion of the
ventromedial (VM) cortices and representations of outcomes or consequences not in the
immediate future are processed in the anterior portion of the VM cortices. Patients with damage to
only the anterior VM cortices, are more likely to engage in behaviors that negatively impact
personal relationships in the distant future. However, they will never engage in actions that would
lead to immediate harm to themselves or others. This brain organization pattern appears to be
rooted in evolution. The functional evolution of the prefrontal cortex involves increases in the ability
to represent events that may occur in the future. The ability for humans to think about future
consequences of their actions coincides with the development of the more anterior portions of the
VM cortices. This is also supported by human neuroimaging studies demonstrating that tasks
involving moral or ethical decisions evoke increased activity in the most anterior sections of the VM
cortex. Finally, comparative studies in neuroanatomy demonstrate that advancements in the size
and connectivity seen in human brains primarily relates to the evolutionarily younger anterior
portions of the frontal lobes as opposed to the more 'ancient’ posterior areas . Consequently,
Damasio suggests that the ability of humans to cope with such degrees of abstract thinking quickly
and efficiently coincides with both the development of the anterior regions of the VM cortex and the
use of somatic markers to guide human behavior.

Experiments

In a quest to produce a simple neuropsychological tool that would adequately assess the obvious
deficits in emotional processing, decision-making, and social skills of OMPFC lesioned individuals
Bechara et al. 1994 created the lowa gambling task. Their aim was to produce " task which
simulates in real time, personal real-life decision-making relative to the way it factors uncertainty of
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premises and outcomes, as well as reward and punishment” (p. 8). The task measures a form of
learning that has been defined as emotion-based learning. Studies using the gambling task have
found deficits in various neurological (e.g. amygdala and OMPFC) and psychiatric populations (e.g.
schizophrenia, mania, drug abusers), providing support for the SMH.

lowa Gambling Task

The human brain has evolved over time to best benefit oneself in any decision-making
circumstance. It is important to understand that "natural selection shapes not only the physical
characteristics of organisms, but also their behavioral and cognitive traits" . The lowa Gambling
Task is the most common experimental paradigm used to test decision-making processes under
various contexts and is frequently used in experiments exploring the Somatic Marker Hypothesis.
The lowa Gambling Task is a computerized task in which participants are presented with four
decks of cards from which they repeatedly choose from. Each deck contains various amounts of
rewards of either $50 or $100, and occasional losses that are greater in the decks with higher
rewards. The penalty cards are periodically located in the deck so the participant will not know
when they will arise and the participants are told to pick cards that will maximize their winnings.
The most profitable strategy is to only choose cards from the small reward/penalty decks because
although the reward is smaller, the penalty is proportionally much smaller than in the higher
reward/penalty deck. Over the course of a session, this deck will yield a significantly higher net
profit compared to the alternative deck. Most healthy control participants adopt the beneficial low
reward/penalty deck strategy during the duration of the task. Participants with brain damage
however, are unable to determine the better deck to choose from, and continue to choose from the
high reward/penalty deck despite this action causing a clear lower net profit than the other deck
.This experiment has been used to analyze the impairments suffered by people with damage to the
ventromedial prefrontal cortex, which has been known to affect neural signaling of prospective
rewards or punishments . Since the lowa Gambling Task measures participants' quickness in
"developing anticipatory emotional responses to guide advantageous choices," it is helpful in
testing the Somatic Marker Hypothesis since it studies how anticipatory signals affect decision-
making . The study of human behavior in respect to evolutionary psychology demonstrates "that
much, if not all, of our behavior can be explained by appeal to internal psychological mechanisms"
. The lowa Gambling Task and the Somatic Marker Hypothesis relate to this theory by revealing
that emotions may have evolved during the course of human evolution to help people make better
decisions. Therefore, the brain has been trained to make immediate decisions that will benefit the
decision-maker. Evolutionary theory and the Somatic Marker Hypothesis suggest that human
emotions have evolved to send signals to the brain which will help someone make quick decisions
that will benefit them. The lowa Gambling Task upholds this evolutionary theory by demonstrating
that lesions to the ventromedial prefrontal cortex act as a blockade to the emotional decision-
making signals that have evolved help humans make quick and beneficial decisions. As suggested
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by Comsides and Tooby, "Mechanisms involved in hierarchically ranking goals or calibrating other
kinds of motivational and reward systems should be emotion-dependent” . Although the lowa
Gambling Task is a well-known experimental measure used to explore how emotions may have
evolved in humans to guide decision-making, there are "real-life" factors that can be added to the
lowa Gambling Task to test differences in participants' results. One such study found that people
who were given more time to complete the lowa Gambling Task had better results compared to
people that had less time In a more recent study aimed to determine the effects of perceived time
constraints, the experimental group was told that they would likely not be able to finish the task in
the time allotted, whereas the control group was informed they had a sufficient amount of time to
finish. As expected, the participants who were informed they had an insufficient amount of time to
complete the task performed more poorly than the participants who were told they had ample time
to finish it. The results of this test can be correlated to the real world in which professionals are told
they have an adequate amount of time to complete a project are less likely to make mistakes .
Thus, recent studies suggest that the lowa Gambling Task does not appropriately mimic "real-life"
decision-making tasks because other factors, such as time, play into one's success in the task
instead of merely the health of the ventromedial prefontal cortex. However, human neuroimaging
studies support the validity of the lowa Gambling Task and show a clear link to "real-life" decision-
making situations. Li and colleagues (2010) used functional magnetic resonance imaging (fMRI) to
analyze the brain during the lowa Gambling Task. This imaging reveals brain activity during the
lowa Gambling Task and indicates which parts of the brain are being used during decision-making
processes. The results suggest that the brain regions that were activated during the lowa
Gambling Task were consistent with the ones hypothesized to trigger decision-making by somatic
markers (i.e. brain regions involved in emotional processing). This adds validity to the lowa
Gambling task in conjunction with the Somatic Marker Hypothesis and suggests emotional
processing is causing these regions to be activated as well as regions associated with decision-
making.

Application To Risky Sexual Behavior

Emotional decision-making can greatly affect aspects of people's daily lives-- such as their sex
drive for example. Sensation is connected to the brain and likely stimulates precarious sexual
behavior by making the riskier sexual behaviors more exhilarating and pleasurable . The risky
sexual behavior evaluated in a study by Wardle and colleagues was continued sexual activity in
individuals who are already infected with HIV and are substance dependent. The Somatic Marker
Hypothesis proposes that the lowa Gambling Task may distinguish HIV+ and substance
dependent people who have emotional influenced risks, from those who have risks caused by
other, unrelated factors. The Somatic Marker Hypothesis was tested in a circumstance when
extraneous factors become present, such as a lethal sexually transmitted disease and substance
abuse. Wardle and colleagues performed a study utilizing the lowa Gambling Task in which they
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drew together 190 HIV+ participants in the Chicago area who all had a history of drug dependency
or abuse. Among the factors that were held constant in all participants were: education, race, and
brain related items such as no history of neurological disorders or head injury. It was hypothesized
that the lowa Gambling Task would reveal that HIV+ substance dependent people, who are at
increased risk for impairment and emotional suffering, are "motivated by negative emotion in their
sexual risks" . The results of the study supported the hypothesis that with the better performers on
the lowa Gambling Task there was a clear connection between distress and risk relatedness. The
greater the distress, the greater risk these people would take in regards to sexual acts. However,
the poor performers on the lowa Gambling Task did not show a significant link between distress
and sexual risk. These findings suggest that people with intact decision-making abilities can
attenuate their risk-seeking behavior by decreasing their emotional distress. This conclusion is
inconsistent with the Somatic Marker Hypothesis that posits that people with "dysfunctional
decision-making circuitry as reflected by poor lowa Gambling Task performance and emotional
distress has little influence on their decision-making capacity". Instead of concluding that the lowa
Gambling Task is not fully accurate in demonstrating how we have psychologically evolved, it can
be determined that sexual risk is a complex neurocognitive process, and emotional variables do
not have as much weight in this aspect as in others actions by humans. Additionally, the entirety of
human evolutionary psychology evolved without the implications of modern day drugs such as
cocaine and other similar substances which have only been presently used and distributed for the
past several hundred years . Therefore, it is highly likely that the new initiation of drugs and also
diseases (which have always been present through evolution) act as a similar blockade as a lesion
to the ventromedial prefrontal cortex which affects neural signaling. Though many "Theories about
innate human predispositions are extremely difficult to verify" the Somatic Marker Hypothesis has
clear evidence leading to its validity as tested in the lowa Gambling Task.

Drug Addiction

Despite being aware of the medical, social and legal problems associated with consuming illegal
substances, substance dependent individuals (SDI) incessantly take part in activities that ultimately
lead to addiction and dependency. This myopia for the future is characteristic of drug abusers and
can be applied to somatic markers . The Somatic Marker Hypothesis attributes SDI difficulty in
making advantageous decisions to a defect in an emotional mechanism, which indicates the future
consequences of an action and helps select the best response. This emotional mechanism is a
special feeling that emerges in bioregulatory processes, and can be produced in the body or in
brain areas . When a negative somatic marker (like fear) is juxtaposed to a particular future
outcome, it functions like a warning, signaling us to refrain from an action. Positive somatic
markers act as an added incentive to behave in a particular way. Through this process, somatic
markers help control human tendency to discount the future since long term costs associated with
a negative somatic marker have the potential to deter an individual away from making a decision .
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According to the SMH, there should be a connection between abnormalities in expressing
emotions and experiencing feelings, and severe impairments in decision-making. Much of the
evidence for this comes from the lowa Gambling Task (IGT), which provides testing of human
decision processes in regard to immediate rewards and delayed punishments, risks, and
uncertainty of outcomes . The results from the IGT studies support the notion that impaired
decision-making in substance dependent individuals is associated with varying reactions to
rewarding and punishing events . For example, it was apparent which packs of cards had the
greatest risk for loss, but individuals continued to choose from the high-risk, high-reward packs.
Thus the prospect of immediate high reward clearly outweighed the negative long term
consequences for SDI. Damasio (1994) suggests that somatic markers provide a covert, non-
conscious estimate of which cards are good and bad based on the rewards and punishments
received. Prior to any conscious cognitive process of selection, initial sorting occurs and then the
individual is guided in a theory about the gambling game more efficiently. Somatic markers, put
more simply, appear to be a fast mechanism for reasoning that allows individuals to make
satisfactory decisions without the necessary time to go through a lengthy analysis. They are
advantageous, and thus adaptive .

One of the more frequently used models, the International Affective Picture System (IAPS),
consists of a large set of images categorized according to their normative values in three
dimensions: valence, arousal, and control . Using this model, Gerra et al. (2003) analyzed the
neuroendocrine responses of both substance dependent individuals and healthy individuals in
order to induce pleasant and unpleasant emotions. The results showed that in response to
unpleasant images, SDI showed decreased activity in several neuroendocrine markers, including
norepinephrine, cortisol, and adrenocorticotropic hormone levels. SDI showed a more level
response pattern to both pleasant and unpleasant images, suggesting that they may have a
diminished emotional response to natural reinforcers other than drugs .

Consistent with this evidence, a neuroimaging study conducted on drug craving by Garavan et al.
(2000) demonstrates that drug related stimuli have the ability to activate brain regions involved in
emotional evaluation and reward processing. This study exposed two groups, one including
experienced cocaine users (N=17) and the other including non-users (N=14), to three separate
films: individuals smoking crack cocaine, outdoor nature scenes, and explicit sexual content.
Meanwhile, all patients underwent functional magnetic resonance imaging which monitored
thirteen regions of the brain. Three regions of the brain, the anterior cingulated, right inferior
parietal lobule, and the caudate/lateral dorsal nucleus, displayed significantly greater activation
during the cocaine film than during the sex film in the cocaine users, suggesting that cocaine cues
activate similar parts of the brain as natural stimuli in cocaine users. Additionally, cocaine users
exhibited a lower response than the non-users to the sex film, suggesting that drug-users
demonstrate a lower emotional response to natural reinforcers other than drugs . Although the
somatic states linked with natural reinforcers may not be strong enough to influence decisions in
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substance dependent individuals, these studies demonstrate how strong somatic states associated
with drug abuse have the potential to dominate decisions regarding drug use. Modern day drugs
like cocaine were not popular throughout human evolution, and so it seems obvious that natural
responses are affected by habitual cocaine use.

Criticism

Some researchers believe that the use of somatic markers (i.e., afferent feedback) would be a very
inefficient method of influencing behavior. Damasio's notion of the as-if experience dependent
feedback route, whereby bodily responses are re-represented utilizing the somatosensory cortex
(postcentral gyrus), also proposes an inefficient method of affecting explicit behavior. Rolls (1999)
stated that; "it would be very inefficient and noisy to place in the execution route a peripheral
response, and transducers to attempt to measure that peripheral response, itself a notoriously
difficult procedure" (p. 73). Reinforcement association located in the orbitofrontal cortex and
amygdala, where the incentive value of stimuli is decoded, is sufficient to elicit emotion-based
learning and to affect behavior via, for example, the orbitofrontal-striatal pathway. This process can
occur via implicit or explicit processes.

The Somatic Marker Hypothesis represents an intriguing model of how feedback from the body
may contribute to both advantageous and disadvantageous decision-making in situations of
complexity and uncertainty. Much of this support comes from data taken from the lowa Gambling
Task. While the lowa Gambling Task has proven to be an ecologically valid measure of decision-
making impairment, there exist three assumptions that need to hold true. First, the claim that it
assesses implicit learning as the reward/punishment design is inconsistent with data showing
accurate knowledge of the task possibilities and that mechanisms such as working-memory appear
to have a strong influence. Second, the claim that this knowledge occurs through preventive
marker signals is not supported by competing explanations of the psychophysiology generated
profile.

Lastly, the claim that the impairment is due to a 'myopia for the future' is undermined by more
plausible psychological mechanisms explaining deficits on the tasks such as reversal learning, risk-
taking, and working-memory deficits. There may also be more variability in control performance
than previously thought, thus complicating the interpretation of the findings. Furthermore, although
the Somatic Marker Hypothesis has accurately identified many of the brain regions involved in
decision-making, emotion, and body-state representation, it has failed to clearly demonstrate how
these processes interact at a psychological and evolutionary level. There are many experiments
that could be implemented to further test the Somatic Marker Hypothesis. One way would be to
develop variants of the lowa Gambling Task that control some of the methodological issues and
interpretation ambiguities generated. It may be a good idea to include removing the reversal
learning confound, which would make the task more difficult to consciously comprehend.
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Additionally, causal tests of the Somatic Marker Hypothesis could be practiced more insistently in a
greater range of populations with altered peripheral feedback, like on patients with facial paralysis.
In conclusion, the Somatic Marker Hypothesis needs to be tested in more experiments. Until a
wider range of empirical approaches are employed in order to test the Somatic Marker Hypothesis,
it appears that the framework is simply an intriguing idea that is in need of some better supporting
evidence. Despite these issues, the Somatic Marker Hypothesis and the lowa Gambling Task
reestablish the notion that emotion has the potential to be a benefit as well as a problem during the
decision-making process in humans.

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=38422
https://scales.arabpsychology.com
https://scales.arabpsychology.com

