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Abstract
A phenomenon explored in the field of the cognitive neuroscience of morality is moral
sensitivity, which is a collective name for a subjective experience related to the ability to
detect and respond to morally relevant cues in a given social situation. This thesis will review
the underlying neural mechanisms of moral sensitivity and three key components: Empathy,
moral disgust and moral intuition, also called moral “gut-feeling.” Initially, the thesis
provides a basic explanation of what moral sensitivity entails and the primary observations of
which brain regions are often associated with moral sensitivity. Studies show that emotion
and cognition seem to be essential to the experience of moral sensitivity, which will be further
emphasized by reviewing the chosen key components. Research on morality and empathy
suggests that the affective and the cognitive components of empathy each are essential to
moral sensitivity. The second key component, moral disgust, describes how moral sensitive
people react to violations to society by being motivated to keep away from social interactions
with poor moral influence. Research on the third key component explains how moral
sensitivity can be affected by moral intuitions, here moral “gut-feelings,” depending on the
closeness and emotional salience in a given situation.

Keywords: moral sensitivity, emotion, cognition, empathy, moral disgust, moral intuition

3

MORAL SENSITIVITY
Table of Contents
INTRODUCTION

4

Aim and Structure

6

MORAL SENSITIVITY

7

The Contribution of Moral Emotions to Moral Sensitivity

7

Manipulated and Damaged Moral Sensitivity

8

Intuitive Moral Sensitivity

9

THREE KEY NEUROCOGNITIVE COMPONENTS OF MORAL SENSITIVITY

11

First Component: The Role of Empathy in Moral Sensitivity

11

Empathy Dysfunction and Moral Sensitivity

14

Second Component: The Role of Disgust in Moral Sensitivity

17

Dehumanization

19

Third Component: The Role of Moral ”Gut-Feelings”

20

Experiencing Levels of Moral Sensitivity

22

DISCUSSION

23

Limitations and Future directions

29

CONCLUSION

29

REFERENCES

31

4

MORAL SENSITIVITY
Introduction

From a moral point of view, is it more morally questionable to eat horse meat than beef? Is
there any moral difference between having consensual safe sex with a sibling than a nonrelative person? Why do I think it is morally disgusting to eat horse meat even though I can
eat beef? Why do I think it is morally unproblematic that siblings have sex under consent
even if I feel it would be morally repugnant to do it myself? What we think or feel is morally
right and wrong can differ from one situation to another and seem to give rise to inconsistent
moral thinking.
To understand the function of morality in social situations, the field of cognitive
neuroscience investigates how the brain might produce moral experiences by examining the
neural mechanisms that make up the moral mind and how the moral relevance of right and
wrong are distinguished in a social setting (Funk & Gazzaniga, 2009). An essential part of
this process is sometimes called moral sensitivity and refers to the ability to detect and
respond to the moral relevant cues in a given social situation (Moll, de Oliveira-Souza, &
Zahn, 2008). It is suggested that the experience of moral sensitivity depends on moral
emotions and cognitive evaluations that can guide individuals to make moral decisions and
enable them to distinguish between good and bad intentions (Decety & Cowell, 2014; Moll et
al., 2008). Moral intuition is an emotional reaction to a moral event or behavior that takes
place before any cognitive process has initiated, this is suggested to be the initiation of the
experience of moral sensitivity (Moll et al., 2008). The ability to predict and anticipate the
outcome of our actions and how it will affect others, as well as how people are affected by the
actions of others also seems necessary for increased moral sensitivity (Moll et al., 2007).
Some areas in the brain have consistently been identified to be involved in moral
behavior according to research in both psychology and social and cognitive neuroscience
(Damasio, 2007; Decety & Cowell, 2014; Moll et al., 2008). It is important to emphasize that
it is not a specific area or neural network in the brain that correlates with moral experience
and behavior. Instead it is a complex system of integrated networks that operate differently
depending on what moral stimuli is perceived in the situation (Young & Dungan, 2012). In
order to interpret and evaluate what is morally relevant in situations, the brain constantly tries
to make sense of the stimuli in given situations by using social cues to determine whether
approaching or avoid people or situations is the most advantageous choice (Moll, de OliveiraSouza et al., 2005).
Extensive research with functional magnetic resonance imaging (fMRI) has led
to the increased understanding of the involvement of both cognition and emotions in moral
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evaluation, judgment and decision making (Greene, Sommerville, Nystrom, Darley, & Cohen,
2001; Moll et al., 2002). A view that is proposed by Moll et al. (2008) is that the making of
moral decisions is a process that integrates motivational, emotional and cognitive mechanisms
rather than constituting separate processes. The combined experience of emotions and
cognitive reasoning processes become motivators in order to make the moral decision. The
brain constantly tries to make sense of the stimuli in given situations by using social cues.
Thus, these motivators seem to be useful in order to interpret and evaluate what is morally
relevant in situations. The experience of moral sensitivity usually involves estimating what is
most beneficial in a situation of approaching or avoiding the situation. Experiencing
something as aversive like disgust indicates avoidance, being more sensitive to these social
cues can facilitate moral decisions (Moll, de Oliveira-Souza et al., 2005). Disgust can be
experienced in morally charged scenarios and can arise when social norms and values are
violated and perceived to have elements of pollution, such as deviant sexual behavior (Moll,
de Oliveira-Souza et al., 2005). Motivation to avoid such situations or the offender can be
likened to behaviors of keeping away from pathogens (Rozin & Fallon, 1987). Not only does
the behaviors partly mimic one another but the research by Moll, de Oliveira-Souza et al.
(2005) also implies that the neural mechanisms of the basic emotion of disgust overlap to
some extent with moral disgust. While cognitive appraisal operates as a motivator, it can lead
to a more approach-related behavior, like emphatic concern which can increase sensitivity to
another person's emotional state (Decety, 2010; Moll et al., 2008). Children from a very early
age demonstrate emphatic behavior and can evaluate and attend to stimuli with moral
properties in their social environment. Children can distinguish a kind person from a hostile
person by the age of six months. By the age of one, children start to engage in helping
behaviors, such as comforting peers in distress (Decety & Howard, 2013). Gradual
advancement of moral sensitivity is as much a social developmental process as a biological
process, which is probably because empathy and moral sensitivity are developed and
strengthened by increasing age and social interactions (Decety, Michalska, & Kinzler, 2011a).
Research has shown that moral judgments include both cognitive reasoning and
emotional response when faced with complex moral decisions. However, depending on the
perceived level of personal involvement, either more controlled cognitive processes can guide
our decisions or an automatic emotional reaction, or “gut-feeling,” can guide moral decision
(Greene, Nystrom, Engell, Darley, & Cohen, 2004).
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Aim and Structure
A definition of morality constructed by Moll, Zahn, de Oliveira-Souza, Krueger,
& Grafman (2005) goes as follows:” …morality is considered as the sets of customs and
values that are embraced by a cultural group to guide social conduct…” (p.799). Moll, Zahn
et al. (2005) says that their definition applies quite well to the cognitive neuroscience of
morality, further Moll et al. (2008) add that the definition makes room for individual
variations. The definition is also congruent with several psychological phenomena and
accentuates how evolution has shaped morality to motivate cooperative behaviors. The
research that directly correlates moral sensitivity to neural processes is scarce (and they are
partly included here, e.g., Decety et al., 2011a; Moll et al., 2002). To provide the reader with
insight into this area of cognitive neuroscience, a literature review will be conducted that
includes research on three relevant components linked to moral sensitivity. Each of these
components has been more extensively investigated in cognitive neuroscience compared to
moral sensitivity. Therefore, it is not possible to fully explain them, only their role in moral
sensitivity will be explored. By following the definition of morality proposed by Moll, Zahn
et al. (2005), the aim of this thesis is to explain what this research suggests about the neural
mechanisms that enable the experience of moral sensitivity.
Initially, an explanation of moral sensitivity will be given emphasizing the
importance of both emotion and cognition. Since moral sensitivity is a broad notion and a
very complex phenomenon, the focus of the thesis will examine three different key aspects of
moral sensitivity. An explanatory account of empathy will be made and how it is suggested to
have a significant role in the experience and the development of moral sensitivity. Following
this, an examination of the second component; the role of moral disgust and how it
contributes to the experience of moral sensitivity. Finally, it will be shown how the moral
”gut feeling” guides moral decisions and what happens to moral sensitivity when conflicting
information that evokes a struggle between reason and “gut feeling.” Explanations will also
be given on how various types of damage to the brain can either alter or erase the experience
of moral sensitivity. Clarifications and interpretations of the reviewed research on moral
sensitivity and the three key components will be given in the discussion part of the thesis.
Limitations will be acknowledged, as well as some future directions for studies on moral
sensitivity.

7

MORAL SENSITIVITY
Moral Sensitivity

Attributing morality to social events is common by trying to understand others’ intentions and
feelings by evaluating and interpreting their behavior. Differences in intensity and sensitivity
to moral issues may, however, vary among individuals. For instance, what is happening in a
reality show on TV, where the participants might have to take an animal’s life in order to
continue participation, or how indulging in risky sexual behavior can be perceived as
entertaining to some viewers. However, the same reality show can be perceived as morally
problematic by other viewers, who, rather than be amused, can experience feelings of either
empathy or moral contempt towards the participants. Whether the realization of an action or
event is wrong or not seems to happen both easier and faster to some than to others.
According to Sparks (2015), moral sensitivity is the ability to detect and respond
to moral relevance in social situations. Following this social cognitive model, Sparks (2015)
suggests that moral sensitivity is learned through specific contexts. However, an explanation
that assumes that moral sensitivity is merely a product of socio-cultural learning might rule
out the possibility that moral sensitivity is also a product of innate and evolutionary processes.
According to Decety et al. (2011a) studying the development of the brain in relation to moral
sensitivity, has emphasized that moral sensitivity is a neurodevelopmental process that begins
at birth and matures until adolescence, and Moll et al. (2008) suggest that the different
behaviors that moral sensitivity produces, have most likely originated from an evolutionary
process.
The Contribution of Moral Emotions to Moral Sensitivity
Moral emotions are characterized by the motivation of taking the interests of
others or society into consideration and is suggested to guide moral behavior (Haidt, 2003).
These emotions play a crucial role in detecting what is morally relevant in a social situation
by alerting the individual by cues in the social environment (Moll et al., 2008). People do
commit at least minor moral violations frequent, like lying and cheating. It does, however,
seem to be the anticipation of how the moral emotions (e.g., guilt and shame) might make us
feel that refrain us from acting dishonestly in similar situations (Tangney, Stuewig, &
Mashek, 2007). Hence, moral sensitivity can vary depending on the extent to which one is
motivated by the moral emotions and the ability to adjust the moral behavior in a given
situation (Zahn, de Oliveira-Souza, & Moll, 2015). The moral emotions, as such, contribute to
making it easier to feel responsible for one’s actions and to understand how the outcome of
actions can affect other people. By changing focus from their feelings to how others feel is
essential to moral sensitivity (Moll et al., 2007). For instance, feelings of the moral emotions
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embarrassment or guilt indicate that a certain action has had consequences for oneself or
another person (Moll et al., 2007).
From various fMRI studies that have used moral tasks (sentences or pictures), it
has been found to be links between moral emotions and perceived moral sensitivity. The brain
regions that have been associated to moral sensitivity are: Orbitofrontal cortex (OFC),
prefrontal cortex (PFC), the temporal poles superior temporal sulcus (STS) and
temporoparietal junction (TPJ) the amygdala, and the insula (Moll et al., 2002; Moll de
Oliveira-Souza et al., 2005; Moll et al., 2007)
Manipulated and Damaged Moral Sensitivity
To give further support to the assumptions about which mechanisms underpin
moral sensitivity, it is possible to manipulate these to study moral behavior in the absence of
one or several mechanisms. With such approaches, it can be further demonstrated how
necessary all mechanisms are for moral sensitivity.
Another common approach to strengthen an assumption in cognitive
neuroscience is to study how individuals who have brain damage perform moral tasks.
Studying the moral behavior of individuals with an injury in that particular area can increase
the understanding of the function of that brain area in relation to moral sensitivity since there
are assumptions about which area in the brain is associated with certain moral behaviors.
In one study Schnall, Haidt, Clore, and Jordan (2008) mislead participants by
inducing disgust in order to investigate what impact it would have when judging moral issues.
Some of the participants judged the moral issues as more severe, which shows that emotional
intuitions can serve as an indicator that something feels wrong and can also bias decisions.
For instance, feelings of disgust, experienced by a judge or members of a jury, in the absence
of cognitive reasoning, can have severe consequences if someone is found guilty of murder by
that judge or members of the jury, just because the appearance elicits emotions ”that tells
you” so (Schnall et al., 2008). However, not having a ”sense” of what is ”right” or ”wrong”
can bring about consequences for moral decision-making since moral evaluations without
emotional influences tend to be mere guesses. An explanation of that kind of experience can
be found in the somatic marker hypothesis (Damasio, 1996). The central aspect of the somatic
marker hypothesis according to Damasio (1996), explains that bodily signals, called somatic
markers, are associated with certain emotions that in turn guide behavior, either consciously
or unconsciously. Research involving the somatic marker hypothesis on people who lack
emotional input, as a result of damage to the frontal parts of the brain, vmPFC in particular,
shows a reduced ability to make outcome predictions regarding moral and social decisions
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(Damasio, 1996). However, depending on whether the damage onset is due to developmental
damage or later acquired damage, there are differences in moral behavior. Early onset of
vmPFC damage results in more severe moral violations since the brain has been unable to
assimilate social information. If the damage is acquired during adulthood, there is some
preserved understanding of what rules are due to some spared memory knowledge. However,
problems arising with patients with late-onset vmPFC damage do not seem to be able to
translate social knowledge in real-life situations because the absence of emotional input, thus
without having emotions to guide decisions these people continue to commit moral violations
(Damasio, 2007). Hence, it seems that moral sensitivity can vary depending on the ability to
integrate social knowledge into moral decisions with emotional guidance, which can
strengthen the importance of emotions to moral sensitivity.
To understand a person’s goals or beliefs by observing behaviors or actions
requires the cognitive ability, called Theory of Mind (ToM). ToM refers to the understanding
of the mental states of others (Koster-Hale & Saxe, 2013). To emphasize the importance of
cognition to moral sensitivity, Young, Camprodon, Hauser, Pascual-Leone, & Saxe, (2010)
conducted a study by manipulating the right temporoparietal junction (RTPJ), (a region in the
brain known to be linked to ToM and taking a third-person perspective) with transcranial
magnetic stimulation (TMS) before and after participants made moral judgements. When
stimulating the RTPJ with a magnetic field, the neural activity is temporarily disrupted, which
makes it difficult to understand the intentions of others. Hence, the participants in Young et
al. (2010) experimental condition regarded intentional moral harmful actions as trivial.
Another study by Baez et al. (2016) compared participants on a moral judgment
task, like the one by Young et al. (2010). Instead of healthy participants, the moral judgment
task was assigned to people with behavioral variant frontotemporal dementia (bvFTD) (Baez
et al., 2016). One of the hallmarks of bvFTD is impaired ToM, which is probably due to
reduced grey matter in the TPJ region and parts of the PFC. In the study by Baez et al. (2016)
the bvFTD patients showed an inability to distinguish between intentional and accidental
harm, and as with many degenerative disorders, it gives rise to immoral behavior due to the
lack of the ability incorporate intentionality to actions. For instance, a person with bvFTD
cannot distinguish between murder and manslaughter (Darby, Edersheim, & Price, 2016),
which indicates how essential cognitive abilities are to the experience of moral sensitivity.
Intuitive Moral Sensitivity
Some emotions are spontaneous reactions that remind of the everyday
expression of an intuition of what feels right or wrong. This affect-laden intuition (Greene &
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Haidt, 2002), or moral intuition is considered to occur before any evaluative process has
initiated, that is in the absence reasoning or judgment (Haidt, 2007; Haidt, 2001). Since there
are indications that intuitions are fast and automatic, Moll et al. (2002) suggest that moral
intuition might be the basis of moral sensitivity.
Gui, Gan and Liu (2016) are also of the opinion that intuition might occur before
any interpretation of action. Thus, they investigated how long after the intuition, the brain
begins to process moral thinking. Since moral intuition seems to be the first stage in the
process of moral sensitivity, it is difficult to detect such a quick automatic process with fMRI,
due to delays in temporal resolution. Instead, event-related potential (ERP) has been used in
order to determine how long after stimulus onset emotional reactions are detected and moral
judgments are made (Gui et al., 2016; Yoder & Decety, 2014). Different stages in emotional
processing occur in different time courses. According to the ERP results proposed by Yoder
and Decety (2014), automatic emotional processing is suggested to have a very early onset
after the presentation of moral stimuli, and after some additional milliseconds after stimulus
onset, more controlled cognitive processes are thought to be initiated. The emotional reaction
is further suggested to influence the cognitive process, which makes it possible to distinguish
between morally good and bad actions. The results of the distinct time frames shown by ERP,
different processes seem to start. Thus, Yoder and Decety (2014) suggest that moral
evaluation and judgment begins after the emotional reaction. Based on the assumptions of
Yoder & Decety, (2014) regarding ERP and emotional stimuli, Gui et al. (2016) also used
ERP and investigated if it is possible that moral intuition might occur even before the
emotional response. Also, how long it might take before the emotional stimuli have an impact
on moral thinking. Gui et al. (2016), found that moral intuition, emotional processes, and
moral reasoning occurred at different stages. Further, it is suggested that moral intuition has
some analytical properties regarding moral stimuli. Because before we are aware of any
stimuli, an evaluation has already been made before any judgment process has initiated (Gui
et al., 2016)
Perhaps this short story proposed by Haidt (2001) can give some clarity on how
moral intuitions can influence moral judgment:” Julie and Mark are brother and sister. They
are traveling together in France on summer vacation from college. One night they are staying
alone in a cabin near the beach. They decide that it would be interesting and fun if they tried
making love. At the very least it would be a new experience for each of them. Julie was
already taking birth control pills, but Mark uses a condom too, just to be safe. They both
enjoy making love, but they decide not to do it again. They keep that night as a special secret,
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which makes them feel even closer to each other” (p.814). This story is meant to be morally
laden with no right or wrong answer. According to Haidt (2001), the first that happens after
reading the story is probably an emotional reaction followed by a feeling that presumably
reflects the upcoming argumentation, no matter whether it seems wrong or not, which further
is an indication that moral intuition is a quick automatic process that does not require any
conscious awareness. It does seem that the intuition has evaluative properties regarding
rightness or wrongness since it has already initiated the reasoning process before it has
reached consciousness. Rather than questioning the intuition, the following reasoning process
becomes an attempt to explain the intuition instead; hence, moral judgments seem to be an
afterthought by the intuition (Haidt, 2001,2007). If moral reasoning relies to a great extent on
such intuition, it might interfere with morality, and as such, it can possibly decrease moral
sensitivity. Hence, deliberate moral reasoning might be beneficial to increase moral
sensitivity by consciously oppose the intuition, instead of supporting it. An assumption then
could be that instead of judging the siblings’ act morally disgusting (see the second
component), trying to understand their feelings and thoughts instead might increase moral
sensitivity.
Three Key Neurocognitive Components of Moral Sensitivity
First Component: The Role of Empathy in Moral Sensitivity
Empathy has a significant role in daily interaction with people, and it is
proposed to motivate prosocial behavior (Eisenberg & Eggum, 2009). Both emphatic
behavior and moral behavior are linked to social cognition and play essential roles in social
interactions. Empathy is a social cognitive process often described as the ability to share,
recognize and understand the feelings of another person that additionally brings about concern
when observing a person in distress. This is sometimes followed by a moral evaluation of
whether an action was conducted by intention or accident (Decety, 2010; Decety & Jackson,
2004). Therefore, empathy is considered pivotal for moral sensitivity, since the affective
component of empathy is a prerequisite for moral cognition that guides moral behavior and
gives rise to social cohesion (Decety, Michalska, & Kinzler, 2011b).
Empathy consists of two components, an affective component that is divided
into emotional contagion and emotional concern. Emotional contagion means being aroused
by another person’s emotional state and can be described as involuntary mimicry, whereas
emotional concern means being motivated to alleviate distress in others (Decety, 2010). The
second component consists of a cognitive element, which is linked to perspective taking and
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involves the ability to put oneself into the mind of others and understand other people’s
feelings (Decety, 2010). This distinction between emotional and cognitive empathy has been
emphasized both by developmental studies and phylogenetic data (Shamay-Tsoory, AharonPeretz, & Perry, 2009).
In order to understand the relation of empathy and morality it is suggested that
the concepts of emotional sharing, empathic concern, and affective perspective-taking would
be investigated separately in relation to moral sensitivity since they involve various mental
processes which bring forth different kinds of moral behavior (Decety & Cowell, 2014;
Decety et al., 2011a). Emotional empathy, which includes sharing another person's affective
experience, has a very early onset in life and is the empathic ability that develops first through
affective sharing and social interactions between child and caregivers. With a basic evaluative
ability to distinguishing an affectionate person from a less affectionate person by looking at
facial expressions, the affective component is suggested to be an early manifestation of moral
sensitivity (Decety & Cowell, 2015). Additionally, another early sign of morality can be seen
when small children, spend more time by looking at an unfair allocation of resources
(Schmidt & Sommerville, 2011).
Emotional empathy is suggested to recruit areas in the brain like inferior frontal
gyrus (IFG), inferior parietal lobule (IPL), anterior cingulate cortex (ACC), and anterior
insula (AI) (Shamay-Tsoory, 2011). It has been discussed whether mirror neurons, neurons
that fire both when an individual execute or observes one type of behavior (Rizzolatti &
Craighero, 2004), play a role in emotional contagion (Decety, 2010; Shamay-Tsoory, 2011).
What has led to the assumption that mirror neurons exist in IFG and IPL, same areas involved
in emotional contagion, is that mirror neurons are thought to be involved in mimicking
actions which are also one of the properties of emotional contagion (Shamay-Tsoory, 2011).
However, the existence of mirror neurons has been debated, and according to Hickok (2009),
the so-called mirror neurons might only be motor representations of other´s action.
Emphatic concern, on the other hand, motivates caring behaviors and is elicited
by cues of someone in distress and is suggested to strengthen cooperation (Decety & Cowell,
2014), and is further suggested to assists in the upholding of fairness (Decety & Yoder, 2016).
Following the former explanation gives further support for the notion that affective arousal
plays an essential role in the development of moral sensitivity (Decety et al., 2011a; Moll et
al., 2008). Although the empathic concern is about alleviating distress on others in need,
especially individuals with whom one feels attached to, can both be of advantage and
disadvantage to moral sensitivity. Avoiding feelings of guilt, which is a moral emotion
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associated with empathic concern (Zahn et al., 2008), is morally relevant when motivated to
alleviate distress at an abandoned crying baby. How about avoiding feeling guilt by relieving
the abstinence of an alcoholic by offering that person alcohol? Hence, it appears that some
needs can be of morally trivial nature. A region in the brain associated with emphatic concern
and guilt is the subgenual cingulate cortex (SCC), and an fMRI study showed that increased
activation in SCC correlated with higher empathic concern when induced with feelings of
guilt (Zahn, de Oliveira-Souza, Bramati, Garrido, & Moll, 2009). Other regions associated
with emphatic concern in moral sensitivity are vmPFC and amygdala (Decety et al., 2011a;
Moll et al., 2002). In order to evaluate what is morally relevant or not in social situations, it is
essential to distinguish between their emotions from the emotions of others (Ruby & Decety,
2004). Taking the perspective of another person and reasoning how this person perceives a
situation, without involving the own emotions, is cognitive empathy (Decety & Cowell,
2014). Perspective-taking is a mental process that requires conscious cognitive effort in order
to interpret the emotions and mental states of other people, also understand that another
mental state does not equal your mental state. Perspective taking is also related to ToM both
at the behavior level and biological level (Shamay-Tsoory, 2011). The neural mechanisms of
cognitive empathy have been identified in later developed brain structures like PFC and
surrounding brain areas such as medial prefrontal cortex (mPFC), OFC and pSTS (Decety &
Cowell, 2014; Decety et al., 2011a). Hence, cognitive empathy and increased moral
sensitivity seems to mature later than affective empathy and improves along with the
maturation of the frontal lobe (Decety, Michalska, & Akitsuki, 2008; Decety et al., 2011b).
Intentionality
Findings from developmental studies conducted by (Decety et al., 2011a) shows
that cognitive processes, like understanding intentionality, are strengthened with age. The
ability to distinguish intentional harm from accidental harm differs between different ages,
which indicate that the development of moral sensitivity during the first years of life is first
dependent on affective caring and on basic social stimuli and involves older neural structures
like the amygdala and the insula (Decety et al., 2011a). However, to fully understand
intentional actions, moral sensitivity is dependent on the later developed cognitive component
of empathy in order to be able to take another person’s perspective and understand their
mental states (Ruby & Decety, 2004).
Young children often judge the action’s negative outcome as a malicious
intention regardless of whether the outcome is meant or not which means that the ability to
understand other intentions is not yet fully developed (Decety et al., 2011b). From a
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biological view, both empathy and moral sensitivity are enabled by activity in the vmPFC,
and regions that are critical for decoding social cues such as intentions are associated with
RTPJ and STS (Decety, 2010).
Empathy Dysfunction and Moral Sensitivity
As explained above, empathy plays a role in moral sensitivity. However, what
has been demonstrated is, that as much as empathy can guide moral evaluations and behavior,
in terms of prosocial behavior, sharing and caring, can at the same time interfere with
morality by giving rise to biases and prejudice (Decety & Cowell, 2014). Moreover,
dysfunction to either cognitive empathy or affective empathy can, due to developmental
damage, imply selective moral sensitivity. Additionally, studies have shown that empathy, as
well as moral sensitivity, can be completely impaired by lesions in brain regions associated
with empathy (Moll et al., 2002; Shamay-Tsoory, Tomer, Goldsher, Berger, & Aharon-Peretz,
2004).
Since the emotional component of empathy derives from close relationships and
social groups to which one belongs to, emotional empathy is also a source for in-group
favoritism. Difficulties in moral situations can emerge since everyone's interests are not
considered equally important, which is evident among children who preferably demonstrate
emphatic concern towards those closest to them (Decety & Cowell, 2014). Moreover,
enhanced emphatic concern can expand to affiliations beyond family members and peers to
involving feeling for other beings that can possess vulnerability, like pets. However, there
might still be levels of partiality (Decety & Cowell, 2014).
Studies of pain do provide support for how people differentiate between to
whom they feel they belong to compared to strangers (Decety & Cowell, 2015, 2014). Results
show that seeing another person in distress activates similar neural circuits as in the subjective
experience of pain (Decety & Cowell, 2014). Areas in the brain that have been associated
with these representations of pain are cingulate areas, the insula, supplementary motor area,
the amygdala, and the somatosensory (Decety & Cowell, 2014). Likewise observing pet
animals in distress activates similar regions in the brain as when observing humans in distress
(Franklin et al., 2013). The neural response elicited by another person in distress, across ages,
was strengthened when distress was observed in people that shared preferences, compared to
those who did not (Decety & Cowell, 2015).
Group identification beyond kinship and interpersonal relationship provides
further support that empathic concern can contribute to biases. Being a supporter of a sports
team is an example of how distinctions between them and us are made. A study conducted by
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Cikara, Botvinick, and Fiske (2011) that investigated intergroup competition showed that
participants reported feelings of pleasure when watching failures of a rival group member,
whereas when watching members of the intergroup fail pain was felt. Activation in the ventral
striatum, an area in the brain that can mediate feelings of pleasure, correlated both when
watching the intergroup winning as well as when rival groups failed (Cikara et al., 2011). An
explanation of how empathic behavior can be a source of biases and prejudice can be that
those behaviors rely on the affective systems in the brain developed early in evolution in
order to care for offspring. Since much indicates that emphatic concern has strong
evolutionary roots, it is not a straightforward task to feel emphatic concern and embrace all
humanity (Decety & Cowell, 2014).
However, although there is evidence that indicates that empathy can contribute
with partiality to moral sensitivity, some people do account for the preferences of others,
regardless of kinship, group memberships, or race. It is suggested that those who take both the
emotional and mental perspective of anyone, human or animal, experience less prejudice
(Decety & Cowell, 2014). Thus, taking the perspective and put effort into understanding the
feelings of the siblings in Haidt (2001) story, might increase the acceptance towards their
action.
According to Galinsky and Moskowitz (2000), using psychological resources
like implementing one’s mental perspective to a person perceived as an antagonist decreases
both prejudice and stereotyping and blur the differences between the self and others.
However, taking the perspective of an antagonist requires demanding cognitive abilities like
employing previous experiences and memories into current situations, which requires further
reasoning (Decety & Cowell, 2014). Thus, unselfish behaviors such as helping strangers,
beyond in-group concern might require exhaustive moral sensitivity.
Moral sensitivity can be diminished due to a lack of affective empathy by
reduced or total lack of concern towards others. As a result of failures to recognize the
emotional states of others as well a reduced ability to feel guilt or remorse when moral rules
have been violated are traits synonymous with psychopathy (Motzkin, Newman, Kiehl, &
Koenigs, 2011). Psychopathy is a neuropsychiatric disorder partly due to a malfunctioning
vmPFC and a loss of amygdala connectivity, which makes the person unable to feel any
emotions when making moral transgression (Motzkin et al., 2011). However, psychopaths can
possess cognitive perspective-taking skills and understand that people are in pain, although
the lack of emotional input results in insensitiveness to the feelings of other people (Jones,
Happé, Gilbert, Burnett, & Viding, 2010). Moreover, results from a study conducted by
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Aharoni, Sinnott-Armstrong and Kiehl (2014) shows that psychopaths understand and
differentiate between right and wrong actions but do not care about outcomes or
consequences. Consequently, the emphatic concern is impaired, and as such, the psychopaths’
moral sensitivity is probably non-existent. This is evident when psychopaths are exposed to
moral dilemmas, because what has been shown is that individuals with psychopathic traits are
more likely to make utilitarian personal judgments (like pushing a man of a footbridge; see
later section), without any deliberate moral reasoning or emotional input before making a
moral judgment. Hence, personal moral dilemmas are no more than a cognitive puzzle for a
psychopath (Koenigs, Kruepke, Zeier, & Newman, 2011). Moreover, there are indications
that a large number of prisoners who serve their time for violent crimes (hence the total
disregard towards moral violations) demonstrate psychopathic traits which further indicates
little or no concern for others (Kiehl & Hoffman, 2011).
The characteristics seen in individuals with autism spectrum disorder (ASD) is
characterized by social skill impairment due to difficulties in reading and interpreting social
cues such as intentions as well as deviant emotional processing. Years of research on ASD
consistently shows that these individuals have limited cognitive empathic ability (Hill &
Frith, 2003). Thus, deficits to take the perspective of other’s mental states (Jones et al., 2010)
does also imply ”mindblindness” or ”mentalizing failure” (Hill & Frith, 2003). Since
perspective-taking is essential to both cognitive empathy and moral judgment, the loss of that
ability can have consequences to moral sensitivity.
The basis of mentalizing is the ability to be able to distinguish between being
the agent of action versus actions generated by others (Mitchell, 2009). Gleichgerrcht et al.
(2012) investigated how adults with high function autism (HFA) judged the trolley dilemma
(impersonal harm, low emotional saliency) and the footbridge dilemma (personal harm, high
emotional saliency) (e.g., Greene et al., 2001) compared to healthy controls. The study
showed that HFA participants more often judge the harmful personal dilemma as less severe.
Gleichgerrcht et al. (2012) suggest it is due to the inability to incorporate emotions to the
moral judgment as well as failing to take another person’s perspective in a given situation and
the inability to understand other’s intentions due to their cognitive impairment. However,
when emotional saliency was low as in the trolley dilemma, both HFA participants and
controls tended to make utilitarian judgments. Although, HFA participants made a utilitarian
choice regarding the personal scenario when participants were asked to judge the
appropriateness of the impersonal and personal scenario both groups considered the personal
scenario worse than the impersonal scenario (Gleichgerrcht et al., 2012). Suggesting that
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individuals within the autism spectrum do possess, at least, a low level of moral sensitivity
despite the loss of cognitive empathy.
It seems that moral sensitivity can be reduced due to either impaired affective
empathy or reduced cognitive empathy. Individuals with lesions in parts of the frontal lobe
often demonstrate morally deviant behavior (e.g., Moll et al., 2008). A study conducted by
Shamay-Tsoory et al. (2004) assigned patients, with lesions in brain-areas of the PFC, various
empathy-assessments in order to investigate in what brain-area a lesion would most likely
totally impair empathy. According to the analysis of the empathy assessments, the patients
with lesions in the OFC regions seemed to have more considerable difficulties in the overall
processing of empathy (Shamay-Tsoory et al., 2004)
Second Component: The Role of Disgust in Moral Sensitivity
Disgust is a refined sensory mechanism, experienced by many mammals and is the emotion
that arises from the sensory stimulus of bad odors or tastes which motivates avoidance in
order to prevent an agent of being contaminated or getting sick. If coming in contact with the
disgusting object, behavioral reactions of face grimacing, washing hands, or physiological
reactions like vomiting might follow (Rozin & Fallon, 1987). However, there is a
psychological version of disgust, moral disgust, which is only occurring in humans, that are
triggered by observing and experiencing violations to cultural and social norms and values
(Moll, de Oliveira-Souza et al., 2005). According to Rozin, Lowery, Imada, & Haidt (1999),
moral disgust is a moral emotion, in conformity with indignation and contempt, which
belongs to what is called “other condemning” emotions, which involves negative feelings that
arise from the wrongdoing of others. To some people, moral disgust arises from situations
when it is obvious that people are using sex or drugs in inappropriate ways that contradict
norms and interests (Moll, de Oliveira-Souza et al., 2005). Like previously mentioned, it is
likely to feel morally disgusted about the content in the quoted story by Haidt (2001), and a
possible explanation could be that culture and society have taught us that incest is inherently
wrong since it can cause future generations to suffer. However, the story was constructed in a
manner that the siblings never had the intention to reproduce. The moral emotion of disgust
along with values seems to have the power to convince that the action is bad, like how pure
disgust immediately convince that smelly food can be bad.
Self-report measures on disgust within the field of psychology has shown that
participants rate equally strong feelings of disgust when thinking of human excrement or
horrendous crimes, like non-consent incest (Schaich Borg, Lieberman, & Kiehl, 2008). In the
same way, as people keep away from infections (fleshy, stinking wound) not to be
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contaminated (Rozin & Fallon, 1987), keeping away from involvement with others
destructive opinions and ideas (e.g., racism) protects against getting “infected” by their
attitudes (Moll, de Oliveira-Souza et al., 2005).
Moral disgust seems to serve an important function in moral sensitivity since it
guides our social behavior and facilitates evaluations of the severity of moral violations.
According to Schaich Borg et al. (2008), morally sensitive people tend to evaluate sex-related
moral violations (sex with a sibling) as more disgusting than non-sex related moral violations
(beat a sibling). However, both categories of violations are evaluated as equally immoral.
Before the groundbreaking work of trying to specify which neural structures are
associated with the experience of moral disgust in moral sensitivity (e.g., Moll, de OliveriaSouza et al., 2005) there were claims that there was no such emotion as feel disgust towards
socially wrong actions. According to Nabi (2002) when a wrong action was labeled as
disgusting, it was just a matter of linguistics. Today there is evidence suggesting that the
neural mechanisms underlying” pure disgust” are very similar to those underlying moral
disgust (Moll, de Oliveira-Souza et al., 2005; Schaich Borg et al., 2008).
Indignation is one of the moral emotions that belong to the “other condemning”
emotions (Rozin et al., 1999). Moll, de Oliveira-Souza et al. (2005) explicate that indignation
is felt when moral violations include properties of impurity and contempt. It is suggested that
disgust and indignation have similar behavioral characteristics. Thus, Moll, de Oliveira-Souza
et al. (2005) investigated if the basic emotion of disgust and the moral emotion of indignation
activate common or different neural networks. Using fMRI, Moll, de Oliveira-Souza et al.
(2005) found that disgust and indignation correlated with activation in regions in the
orbitofrontal cortex (OFC). Activations in parts of the OFC has in previous studies been
associated with aversive olfactory stimuli (Royet et al., 2000), suggesting that OFC enables
withdrawal from stimuli with both emotional and moral content with contaminating properties
(Moll, de Oliveira-Souza et al., 2005). Feelings of basic disgust are often associated with
insular activation (Wicker et al., 2003). However, the study comparing disgust and
indignation only found correlations between insular activity and indignation (Moll, de
Oliveira-Souza et al., 2005). Although it is hypothesized that since the study by Moll, de
Oliveira-Souza et al. (2005) used tasks with a written statement instead of facial picture tasks
as elicitors, it is suggested that written statements might not have been effective enough to
elicit basic disgust (Krolak-Salmon et al., 2003). Anyhow, overlapping brain activations
between basic disgust and indignation was found in the inferior frontal gyrus (IFG) and the
amygdala (Moll, de Oliveira-Souza et al., 2005). The amygdala has been identified to be
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involved in emotional regulation in tasks that elicits both basic and moral emotions (Harenski
& Hamann, 2006).
Contempt reminds of moral disgust and indignation at the behavioral level and
is also elicited by moral violations in social situations and as mentioned, belongs to the “other
condemning” moral emotions. Contempt facial-expressions resemble the facial expressions of
moral disgust when exposed to a moral violation which is an indication of the behavioral
similarities (Rozin et al., 1999) as well as exposure of basic disgust and contempt (Ekman &
Friesen, 1986). Biologically contempt activates similar networks as moral disgust, for
instance, amygdala, insula and similar prefrontal areas (Aleman & Swart, 2008). According to
Moll et al. (2002), the former brain areas can be elicited by stimuli with both moral and nonmoral properties whereas stimuli involving socio-moral situations that continuously elicits
moral emotions (e.g., contempt, indignation, and disgust) rather than basic emotions, also
includes OFC, STS, and medial frontal gyrus. Moll et al. (2002) propose that the ability to
detect moral cues in social situations, which is essential in moral sensitivity, is enabled by a
network that includes connectivity between these brain areas.
Contempt, as well as moral disgust, has been proposed to be significant in
altruistic punishment (Zahn et al., 2015). Altruistic punishment is used by a person or group
against those who refuse to cooperate for the benefit of the group (Boyd, Gintis, Bowles, &
Richerson, 2003). Accordingly, contempt is suggested to be elicited by moral violations to
society to a greater extent when accompanied with feelings of inferiority (Rozin et al., 1999),
which might explain why contempt is a common feature in altruistic punishment. One
possible reason why contempt has an impact on moral sensitivity might be that the experience
of contempt against non-cooperators motivates enshrine the protection of the interests of
society. For instance, to feel and demonstrate contempt against those who use people for their
benefit and pleasures, have a greater understanding of social rules.
Dehumanization
There is a dark side of social disgust and contempt, namely, the prejudice which
in its extreme form leads to dehumanization towards other social groups. Dehumanization is
explained to be the tendency to deny individuals their social and human value, depicting these
individuals or groups without their human attributes and describes them like objects or
animals. Groups who are targets of dehumanization are people with different ethnicities, (they
can be called savage animals), disabled people (they can be called parasites to society) and
women (who are often reduced to be objects) (Haslam, 2006). Moreover, discriminated social
groups, like homeless people and drug addicts, are also targets of dehumanization and are
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often ascribed objects or actions that elicit the emotion of disgust (Harris & Fiske, 2006). To
find out if the denial of human value also applies at the neural level, people stereotyped as
very callous and hostile were watching pictures of dirty toilets and vomits and pictures of
homeless people or drug addicts undergoing fMRI study (Harris & Fiske, 2006). The results
showed that the insula and the amygdala were equally activated during both conditions,
suggesting that the participants felt equally disgusted when watching humans as objects.
Disgust was also the emotion verbally reported when viewing these pictures. Moreover, there
were observations of less mPFC activation, which indicates that people who possess this
extreme form of prejudice demonstrate impaired social cognition. Additionally, mPFC
activation is essential for social cognition (e.g., Saxe, 2006), as well as for moral sensitivity
(Moll et al., 2007). Indeed, there are differences on when and how disgust is experienced, but
also on how essential it is for morality in general and moral sensitivity in particular, to
perceive the interests of others as equally important.
Third Component: The Role of Moral “Gut-Feelings”
As previously mentioned, researchers within cognitive neuroscience suggest that
moral sensitivity is a seemingly evaluative process enabled by both cognition and emotion
(e.g., Moll et al., 2008). Greene (2014) proposes that moral judgment depends on an
automatic emotional response and a more deliberate conscious cognitive process. To explain
what Greene (2014) calls the dual process and how it relates to how the brain works during
moral judgments and decisions a metaphor with a modern camera with two settings is used.
Greene (2014) explains that on the one hand there is an automatic setting that is very
effective, resembling human’s emotional process that operates effortless and instantly
reminding if something feels morally wrong, like a “gut-feelings.” There is a manual setting
too, that is more flexible, though demanding. Flexibility is dependent on previous knowledge
on how to operate the modern camera and resemble how we use thoughts and memories in
order to execute a moral decision (Greene, 2014). These two settings provide a valuable
function, given that the user of the camera can handle each setting. However, if uncertainties
occur regarding which setting is most appropriate in a particular situation, it might imply
consequences to moral sensitivity. What might happen if the automatic setting is favored in
the most occasion is that the use of the manual setting (reasoning) will unlikely improve and
outcomes (moral decisions) will remain inalterable. Cushman and Greene (2012) emphasize
how moral cognition is neither flawless nor obvious when it comes to making the “right”
decision.
In order to investigate which neural mechanisms are involved during moral
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judgments, Greene et al., (2001) had participants in an fMRI scanner assigned to moral
dilemma tasks with various degree of the perceived conflict between reason and emotions.
The tasks included judging the appropriateness of a chosen action. The two dilemmas go as
follows: One life is sacrificed in order to save five other lives by pulling a switch that changes
the direction of a trolley that otherwise will kill five people instead of one (the trolley
dilemma). The other dilemma includes sacrificing a person’s life by pushing that person off a
footbridge so that the person’s body will prevent the trolley from killing five others (the
footbridge dilemma). Greene et al. (2001) proposed that the trolley dilemma would less likely
involve emotions compared to the footbridge dilemma. It was hypothesized that participants
were more likely to choose to sacrifice a life in the trolley dilemma (appropriate) since pulling
the switch does not include high levels of personal involvement (impersonal). On the
contrary, it was hypothesized that participants were less likely to sacrifice a life in the
footbridge dilemma (inappropriate) since it required more tangible personal involvement.
According to Greene et al. (2001), the results showed that distinct neural activity was
observed depending on the amount of personal and emotional involvement. Decisions made”
appropriate” in the trolley dilemma correlated with brain areas associated with working
memory, such as the right frontal gyrus and bilateral parietal lobe (Greene et al., 2001). The
footbridge dilemma correlated more with areas associated with emotional processing areas
such as the angular gyrus, medial frontal gyrus and posterior cingulate gyrus (Greene et al.,
2001). This study shows that emotions might guide moral decisions to a greater extent when
personal involvement is present (Greene et al., 2001).
Since it might be unlikely to encounter dilemmas like the trolley and the
footbridge, Greene (2003) is comparing how people might react when confronted with an
injured man or asked to donate money to the welfare of many people. Greene (2003) propose
that choosing to help the injured man to a hospital would be more morally correct than
leaving the man behind, while not helping would be regarded as morally incorrect and might
evoke moral emotions of shame or guilt. However, nicely turning down the offer of donating
money would rarely be regarded as very morally wrong or meet any long-term feelings of
guilt. How come not donating money evokes guilt, when many lives can be saved? A possible
reason for emotional saliency in different morally laden situation according to Greene (2003)
is that we are predisposed to be morally sensitive in situations that winds up our emotions (as
the footbridge dilemma). Hence, emotional reactions are more likely to happen during close
encounters with people in need (Greene, 2003) and is similar to empathic concern when we
are sensitive to distress cues at others (e.g., Decety, 2010). From an evolutionary perspective,
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looking back on how the brain evolved, these behaviors can make sense. Greene (2003)
explains that the automatic emotional systems in the human brain were probably favored by
evolution when people still lived in small groups, in the absence of advanced technologies.
Cooperation was necessary to survival and the affective system was very efficient in these
small society-like groups but not that flexible when it comes to the modern societies of today.
Since evolution is making slow progress, the human brain cannot adapt as quickly as changes
occur in our rapidly growing societies. Therefore, it might be possible that our brains are not
that good at handle complex moral issues that do not elicit emotions, that donations
potentially not entail (Greene, 2003).
Experiencing Levels of Moral Sensitivity
It has been pointed out that moral sensitivity can be altered or entirely
diminished by neural dysfunctions, either developed or acquired by damage in the brain and
that these individuals more often than others seems to favor utilitarian judgments in the
footbridge dilemma (e.g., Gleichgerrcht et al., 2012; Koenigs et al., 2011). Despite that our
brains seem to be wired to go with the “gut-feeling” there are healthy individuals too that
favor utilitarian judgments in personal dilemmas, who are prepared to take the risk of
violating the most fundamental interest of a person, namely their life, in order to maximize
the good (Greene, 2003; Greene et al., 2001). Greene et al. (2001) observed that it took a
longer time for the few participants to judge personal dilemmas as appropriate compared to
those who judged it as inappropriate. A probable explanation for the longer reaction time is
the struggle between “gut-feeling” and reason (Greene et al., 2001). A conflict occurs because
the participants experience two stimuli simultaneously, thus solving such conflict requires
higher levels of cognitive control. The conflict that emerges was hypothesized by Greene et
al. (2001) to be similar to the Stroop task. The Stroop task is divided into three trials which
involve varying text and color in which the degree of difficulty increases and so does the
reaction time (Stroop, 1935). A conflict emerges because the color stimuli interfere with the
word stimuli (Stroop, 1935) as “gut-feeling” interfere with reason in personal dilemmas
(Greene et al., 2001), illuminating those healthy individuals seem to experience moral
problems in different ways. A plausible explanation can be that faster reaction time in
personal moral dilemma indicates that one makes a relatively simple decision by relying on
the “gut-feeling” and not feeling comfortable to take responsibility for the outcome of the
decision. Slower reaction time would, in that case, indicate that a more deliberate reasoning
process occurs to weigh different outcomes against each other and to take responsibility for
the result. Then could the degree of reason and sense of responsibility determine the level of
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moral sensitivity? Those who then make the extremely difficult decision to sacrifice a life are
prepared to suffer the consequences of being a murderer which might imply a higher level of
moral sensitivity. Which indicate that a lower level of moral sensitivity inclines to renounce
the responsibility to make an active decision because of the inability to bear the consequences
that it would bring.
It seems that differences in intensity in emotional and cognitive conflict can
increase understanding of how the brain works to solve problems that we define as morally
problematic and further understand what effort it must take to oppose the moral “gut-feeling.”
Hence, increased use of the “manual setting” perhaps shows a higher level of moral
sensitivity.
Discussion
This thesis aims to review the research on the underlying neural mechanisms of three
psychological phenomena that are key elements of moral sensitivity. By examining the role of
empathy (e.g., Decety, 2010), moral disgust (Moll, de Oliveira Souza et al., 2005) and moral
“gut-feeling” (e.g., Greene, 2003) it has been shown that affective, cognitive and motivational
mechanisms enabled by the brain each have an essential role in the experience of moral
sensitivity (Moll et al., 2008). These mechanisms are suggested to originate from evolutionary
processes and are developed and refined as the brain matures and processes social knowledge
(Decety et al., 2011a; Moll et al., 2008). The moral emotions (e.g., guilt and gratitude) has
been investigated in moral sensitivity since they are proposed to be elicited when detecting
and responding to moral violations or opportunities in the social environment (e.g., Moll et
al., 2002; Moll et al., 2007). The moral emotions are characterized by the motivation and the
willingness to show consideration for the interests of both society and individual interests
(Haidt, 2003), as well as feeling responsible for one’s actions and how those might affect
others (Moll et al., 2007). By reviewing neuroscientific studies that have focused on how
moral emotions contribute to moral sensitivity, it has been shown that similar brain areas
seem to correlate with moral sensitivity (i.e., OFC, PFC, STS, TPJ, the amygdala, and the
insula). Also, it has been shown that by manipulating either the emotional component or the
cognitive component by inducing disgust or disrupting RTPJ with TMS can decrease moral
sensitivity (Schnall et al., 2008; Young et al., 2010). Solely making moral judgments upon
felt emotions can bias moral judgments. It has also been explained that conducting studies on
patients with bvFTD can also strengthen the understanding that certain brain areas are
involved in moral sensitivity (Baez et al., 2016).
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What has been described as moral intuition has been suggested by Moll et al.
(2002) to be the basis of moral sensitivity since it appears to occur before moral reasoning and
moral judgment (Greene & Haidt, 2002). Moral intuition is considered to be a spontaneous
reaction to morally salient stimuli that instantaneously affect subsequent reasoning and
decision-making (Gui et al., 2016; Yoder & Decety, 2014). To clarify even further what moral
intuition can imply moral sensitivity, a short story by Haidt (2001) was quoted. Haidt (2001)
used the story with two siblings to emphasize how moral intuition can interfere with
forthcoming moral judgment. An assumption thus made in this thesis is that depending on
individual differences and to the degree to which emotions influences moral reasoning can
also have consequences for moral sensitivity. As such, the story has also been used by
comparing the other three key components in moral sensitivity reviewed below. The first key
component that has been investigated in relation to moral sensitivity is empathy. By
concentrating on research that has addressed both empathy and morality, it has been shown
that the motivational and emotional components in empathy are prerequisites to moral
sensitivity in the forming of social cohesion (Decety et al., 2011a). Empathy is divided into
two emotional elements, each that in unique ways, contribute to the development of moral
sensitivity, biologically and behaviorally (Decety et al., 2011b). The emphatic component
emotional contagion is the first empathic ability that develops shortly after birth, followed by
empathic concern. These emotional components are suggested to be the earliest sign of moral
sensitivity. Areas in the brain that has been linked to emotional empathy are IFG, IPL and AI
(Shamay-Tsoory, 2011). By further monitoring the social environment while growing up
creates the preconditions for developing and strengthen emphatic concern and perspective
taking skills and as such moral sensitivity. Acquiring these emotional and social skills are
associated with strengthen connectivity between vmPFC and the amygdala (Decety et al.,
2011a).
However, feelings of empathic concern can interfere with moral sensitivity if
there is an overemphasis on emotions which bring forth difficulties to distinguish own
feelings from others. Hence, decisions become poor evaluations of the seriousness of other’s
distress. In order to avoid such misinterpretations of situation, which can lead to decreased
moral sensitivity, it is crucial to determine to whom the emotions belong. Such an
interpretation is enabled by the cognitive component of empathy (i.e., perspective taking) and
is strengthened by the increase of processing social knowledge and is similar to ToM. These
abilities rely on later developed brain structures in the prefrontal cortex such as OFC, mPFC
and STS (e.g., Decety & Cowell, 2014), which are also the structures associated with moral
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sensitivity (e.g., Moll et al., 2002). Additionally, since those structures mature later, so does
moral sensitivity and perspective-taking, which indicates that empathy and moral sensitivity
are age-dependent (Decety et al., 2011a). A possible approach to investigate age dependency
in empathy and moral sensitivity is to study how different ages judge intentional harm
compared to accidental harm since understanding intentionality is dependent on perspective
taking (Decety et al., 2011a).
There are, however, some unfortunate aspects of the role of empathy in moral
sensitivity. Feelings of empathic concern tend to include only affiliative individuals who
seldom produce concern towards strangers in distress. Such partiality can, however, be
reduced by increasing efforts to take other people’s perspectives, which also accentuate how
reasoning is essential to the experience of moral sensitivity.
Looking at how empathy dysfunctions can reduce moral sensitivity, further
emphasizes its role in moral sensitivity. Weakened connectivity between the amygdala and
vmPFC is highly associated with emotional and empathic dysfunction, which results in
extremely callous and immoral behavior, such as psychopathy (Koenigs et al., 2011). Studies
of psychopaths have provided cognitive neuroscience of morality with valuable information
on which areas in the brain are involved in moral cognition. Evidence shows that there are
clear differences in brain structures between psychopaths and morally healthy people.
However, perspective taking skills seem to be unaltered in psychopathy despite weakened
vmPFC/amygdala connectivity (Moll, Zahn et al., 2005).
A complex cognitive and social skill like perspective taking is associated with
activation in TPJ and STS (Decety, 2010; Moll, Zahn et al., 2005). Thus, when these areas are
disrupted, often found in people within the autism spectrum, failures in detecting social cues
and making inferences of others emotional states emerge and can result in immoral behavior
(e.g., Gleichgerrcht et al., 2012; Saxe, 2006). Hence, if either the emotional or cognitive
component is impaired and, in both cases, lead to immoral behaviors, provides the support
that empathy and moral sensitivity seem to overlap both behaviorally and biologically and
strengthen the notion that moral sensitivity consists of emotional and cognitive mechanisms.
Further support for the significance of cognitive, emotional and motivational
mechanism in moral sensitivity have been found by investigating the role moral disgust and
related moral emotions such as indignation and contempt. It has been explained that these
three emotions belong to what Rozin et al. (1999) calls “other condemning” moral emotions”
and seems to have a lot in common with what Rozin and Fallon (1987) says about “pure”
disgust. Especially moral disgust like “pure” disgust motivates avoidance and bring about
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similar behaviors like face grimaces or a feeling of wanting to wash off if one has been in
contact with the object that elicits disgust or moral disgust (e.g., wearing stinky sweaty old
clothes versus wearing Hitler’s uniform).
Comparing the experience of “pure” disgust with experience on indignation and
moral disgust have shown that these emotions share similar networks in the brain (Moll, de
Oliveira-Souza et al., 2005; Schaich Borg et al., 2008). Areas that have been identified are
found within prefrontal areas, OFC and IFG, the insula and the amygdala (Moll, de OliveiraSouza et al., 2005), which also supports cognitive/emotional processes underlying moral
sensitivity.
Since “pure” disgust is a refined sensory mechanism originally developed to
defend us from pathogens and contamination (Rozin & Fallon, 1987) it does not require any
reasoning process since it is just a matter of survival. Instead, moral disgust applies to when
culture and societal-related values are violated (Moll, de Oliveira-Souza et al., 2005), which
further requires cognition. A possible reason can be found if looking closer to the role of
OFC. It seems that OFC has connections to both olfactory regions, which is a sensory area in
the brain and to other prefrontal areas associated with planning and the execution of behaviors
(Moll, de Oliveira-Souza et al., 2005). The insula is often associated with disgust (e.g.,
Wicker et al., 2003) although such activation was absent in the disgust condition compared to
the indignation condition in Moll, de Oliveira, Zahn et al. (2005) study. They explained that
written sentences on disgust might not be strong enough to elicit insular activation.
There is a downside of moral disgust that appears to imply consequences to
moral sensitivity, is dehumanization. Discriminated groups are often the targets of
dehumanization and are often ascribed as what usually is referred to as disgusting (Haslam,
2006). A study by Harris and Fiske (2006) detected that that individuals stereotyped as
callous and hostile had similar neural activation in insula when looking at pictures of vomits
and discriminated groups of people. Support for that finding was strengthened by the
participants´ verbal reports that confirmed that disgust was felt when looking at the pictures of
the discriminated groups.
Those who deny individuals their human value seem to have low moral
sensitivity since it appears that these people show neither compassion nor seem to care what
dehumanizing does to the targets.
The third component reviewed in relation to moral sensitivity is the moral “gutfeeling” and refers to how emotions can influence moral judgments in situations that can be
seen as right and wrong. What Greene (2014) calls the dual process refers to how the brain
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process moral judgments differently depending on the emotional salience of the situation. At
the one hand the process of moral “gut-feeling,” is an automatic response to emotional laden
moral situations, whereas when a situation does not have any emotional content, it is more
likely that a controlled cognitive process occurs, that relies on previously acquired
knowledge. According to Greene (2014) modern camera metaphor, it is explained that making
moral judgments under the influence of emotions is like using the automatic setting of the
camera, which can be efficient at times when little effort is necessary. Using the manual
setting of the camera requires that there is knowledge about when and where a particular
setting is beneficial and refers to the controlled cognitive process. An assumption is that the
metaphor exemplifies how moral the “gut-feelings” can direct moral judgments, but if those
are never challenged by reason it can bear consequences to moral sensitivity, perhaps in the
same way as empathic concern can be selective without perspective-taking skills.
In line with the assumption that both reason and emotions can influence moral
judgment, Greene et al. (2001) used fMRI to find out if it applied at the neural level as well.
Participants were asked to either rate the appropriateness of sacrificing lives in the trolley
dilemma (impersonal, low emotional salience) or in the footbridge dilemma (personal, high
emotional salience). The results from the study confirmed Greene et al. (2001) hypothesis that
different dilemmas seem to engage emotions and reasoning separately. Impersonal dilemmas
were found to activate regions in the brain associated with working memory, such as right
frontal gyrus and the bilateral parietal lobe. Whereas personal dilemmas were associated with
activations in the angular gyrus, medial frontal gyrus, and posterior cingulate gyrus. However,
these results do not imply that there are any right or wrong answers regarding moral
decisions. Instead, people seem prone to engage more emotionally when a moral situation
requires personal involvement.
Since it would be highly unethical to conduct experiments with the mentioned
dilemmas in real life settings, there is an explanation by Greene (2003) that illustrates why
people tend to make moral judgments upon emotion or reason in daily situations as well.
Depending on the closeness to the moral situation, it seems that close encounters with people
in need seems to press our emotional buttons more easily. Whereas paying attention to
suffering people on another continent requires more deliberate reasoning since the distance
does not evoke emotions that easily. An explanation for these behaviors is proposed to
originate from back in time when people lived in small groups and were dependent on each
other. According to Greene (2003) evolution might have favored abilities that required as
little effort as possible in order to form cooperative groups, hence following the “gut-feeling”
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of rightness and wrongness was enough for the survival of the group members.
To follow the gut-feeling can be a demanding task too, especially if the same
situation evokes a conflict between emotions and reason. Returning to the study by Greene et
al. (2001), there were a few participants who judged it appropriate to sacrifice a life in the
footbridge dilemma despite a strong emotional reaction. However, these few participants
displayed longer reaction times compared to those who responded emotionally, which made
Greene et al. (2001) propose that a longer reaction time could be as a result of a perceived
conflict between reason and emotion because one is struggling with making the best decision.
According to Greene et al. (2001), those participants probably experienced two stimuli at the
same time, similar to what happens when carrying out the Stroop task (Stroop, 1935) where
there is a conflict with words and colors. Suggesting that there are two different networks in
the brain operating at the same time.
Hence, if a longer reaction time implies wanting to make the best decision
possible for everyone involved, despite sacrificing a life using direct personal violence against
a person, such a decision might then indicate a higher sense of responsibility for one’s
actions. Since moral sensitivity, among other things, is about being responsible for one’s
actions, perhaps a plausible assumption regarding such a conflict is that those people who
struggle with reason and emotion, might experience a higher level of moral sensitivity.
Emotions do play a vital role in moral sensitivity by motivating moral behavior
towards others and society; they also seem to constitute the foundation in moral sensitivity
and the three reviewed key components. Further support of the importance of emotions in
moral sensitivity is strengthened by studies that show how the absence of emotions have been
proven to result in immoral behaviors and seemingly low levels of moral sensitivity.
However, since emotions can also give rise to partiality, prejudice, and rash moral judgments,
if putting a bit more effort in moral reasoning perhaps it might reduce the negative outcomes
of emotions and hence increase moral sensitivity. Accordingly, a more intense experience of
emotional empathy, moral disgust and “relying on the automatic setting” can make it
somewhat difficult to see the clearer picture of the two siblings’ action in the mentioned story
by Haidt (2001). Apart from that they are siblings; their action is no more remarkable than
anyone else’s consensual sex. The moral judgment one makes if condemning the siblings is
made upon the evaluation of one’s feelings felt for such a situation, not theirs. Hence, on an
individual level, being motivated to turn on the “manual setting” (Greene, 2014) and take the
perspective (e.g., Decety & Cowell, 2014) might reduce the involvement of the own feelings
and as such experience a higher level of moral sensitivity.

29

MORAL SENSITIVITY
Limitations and Future directions
The scientific research on moral sensitivity is rather scarce in comparison to
studies made on moral judgment and moral reasoning, this has led to certain limitations

within the thesis. Compared to a thesis based on more readily available research, this thesis
used material from a wider time span than what might have otherwise been used if the thesis
was based on a more mainstream scientific problem. The reason for utilizing earlier, rather
than new research when studying the third key component, is because the subject matter of
the study (i.e., Greene et al., 2001) is in line with the scientific approach of this thesis, and
was, in spite of its relative age, deemed appropriate.
One of the features of today’s society is that people, in general, are more
sensitive towards morally objectionable behavior and engage in online discourse about what
is morally right and wrong. Therefore, it can be of scientific interest that we investigate if
moral reasoning can increase levels of moral sensitivity. Hence, on a societal level, it would
also be beneficial to not instantly judge other people, or their actions based on what we feel,
as long as no one gets hurt. Taking their perspective for a moment and then judge if
necessary. Thus, being curious and wanting to learn from each other might increase levels of
moral sensitivity and would imply more pleasant environments both at home, workplaces and
schools.
Conclusion
This thesis provides facts regarding the neurocognitive mechanisms associated with moral
sensitivity and the three underlying components explained herein. Moral sensitivity involves a
subjective experience when responding to morally relevant cues in social situations. By
reviewing research literature within cognitive and social neuroscience, psychology and other
relevant fields of research, it has been shown that moral sensitivity consists of emotional,
cognitive, and motivational mechanisms. These mechanisms seem to facilitate moral
decision-making and motivate and adjust moral behavior. Given cues in social situations elicit
moral emotions, which in turn affect reasoning and judgment, thus determining the perceived
moral sensitivity.
There is neither a particular brain area nor a single network in the brain that is
associated with the subjective experience of moral sensitivity. Instead, there are complex
networks that integrate differently depending on how the moral context of a situation is
perceived. Areas that manage higher cognitive functions in PFC has frequently been
associated with moral sensitivity and moral reasoning. The emotional mechanisms, on the
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other hand, have been associated with the amygdala, the insula, and areas in the cingulate
cortex. Mentalizing abilities, such as ToM and perspective-taking, are foremost associated
with networks including TPJ, STS, and PFC.
This thesis examines the role of three components that relate to moral sensitivity
(i.e., empathy, moral-disgust, and moral “gut-feeling”) in order to further illustrate how moral
sensitivity is perceived differently. It depends, in part, on how evolution has shaped our brain
to care about our closest to strengthen cooperation, but also how learned social and cultural
norms affect how we react to different situations. Thus, emotional empathy is thought to be
the prerequisite to moral sensitivity and gives rise to approach-related behavior and the
formation of social cohesion. The later developed cognitive empathy and perspective-taking,
facilitate more complex social behaviors necessary to moral sensitivity. It has also been
shown how individual differences or dysfunctions in either of these components of empathy
and their underlying neural mechanisms can lead to immoral behavior such as prejudice and
psychopathy.
Moral disgust is important for moral sensitivity because it makes an agent motivated
to avoid people with poor moral values and is triggered by experiences of violations to
cultural and social norms and values which relates to the protection of the self from degrading
and polluting influences (e.g., racism). This is like how pure disgust signals to keep away
from contaminated food. However, feelings of disgust can lead to the denial of human value,
called dehumanization, which indicates low or no moral sensitivity and the lack of
perspective-taking.
The third reviewed component, moral “gut-feeling,” serves an important function to
moral sensitivity as well. Moral “gut-feelings” instantly cue when a moral stimulus is
detected, which basically tends to be evoked in close-up moral situations with high emotional
salience. Hence, an emotional reaction is likely to fail if the moral event does not involve
personal contact with the situation. It has been shown that these less emotionally charged
situations elicit a more cognitive controlled process. However, if the same moral stimulus
elicits both emotion and cognition a conflict between the two processes occurs can make a
moral decision more complicated since there is no direct guidance of neither “moral gutfeeling” nor reason.
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