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ABSTRACT
Empathy, a multifaceted construct encompassing affective responsiveness, cognitive perspective-taking, and emotional

regulation, is fundamental to human relationships and societal cohesion. This review examines the right hemisphere's role in

mediating empathic processes, drawing upon evidence from neuroimaging, lesion studies, and investigations of gender

differences. Findings demonstrate that the right hemisphere is critical for processing emotional cues, such as facial expressions

and tone of voice, which are essential for recognizing and responding to others' emotions. Damage to this region significantly

impairs emotional recognition and empathetic behaviour, with implications for interpersonal interactions and broader

societal dynamics. Furthermore, empathy is not static but evolves throughout life, influenced by biological, cognitive,

emotional, and environmental factors. By synthesizing current research, this review highlights the right hemisphere's pivotal

role in the neural underpinnings of empathy, providing insights into its developmental trajectory and potential therapeutic

targets for enhancing emotional and social functioning.
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1 | INTRODUCTION
Empathy, the ability to understand and share

another person’s emotions, is a multifaceted construct

involving both affective and cognitive components (Decety &

Jackson, 2006). It requires the capacity to experience emotions

similar to another’s (affective empathy) and the ability to

comprehend their thoughts and feelings (cognitive empathy)

intellectually (Baron-Cohen & Wheelwright, 2004). While

empathy evolves over time and is not a fixed trait, it plays a

significant role in fostering compassion, kindness, and

altruism in human interactions. Active listening, reflective

responding, and perspective-taking enhance empathy by

promoting emotional regulation and deeper emotional

awareness (Gaspar & Esteves, 2022). Furthermore, empathy is

associated with behaviours that reinforce prosocial

connections and community bonds, suggesting that empathy

is vital not only for individual emotional growth but also for

societal cohesion.

The right hemisphere of the brain has been shown to

play a central role in processing empathy, particularly in

recognizing and interpreting emotional cues and adopting

another’s perspective. Research indicates that the right

hemisphere is specialized for processing emotional and social

information, with structures like the right frontal lobe, right

parietal lobe, and right temporal lobe being particularly

involved in these tasks (Davidson & Irwin, 1999;

Shamay-Tsoory, 2009). The right frontal lobe, responsible for

higher-order cognitive functions, is involved in emotional

regulation and decision-making, which are essential for

appropriate empathic responses (Miller et al., 2016). The right

parietal lobe plays a role in integrating sensory information

and understanding social cues, while the right temporal lobe

processes auditory and visual information crucial for

emotional expression recognition, such as faces and voices

(Kosslyn et al., 2014; Schultz, 2016). The occipital lobe, though

primarily involved in visual processing, also contributes to the

interpretation of emotional expressions (Mishkin &

Ungerleider, 1982). Together, these regions enable the brain

to process nonverbal communication, which is critical for
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recognizing emotions and responding appropriately in social

interactions.

Empathy is often classified into three types:

cognitive, emotional, and compassionate empathy. Cognitive

empathy refers to the ability to understand or infer the

thoughts and feelings of others, often tied to the theory of

mind (Rueckert & Naybar, 2008). Emotional empathy, in

contrast, involves sharing the emotional experiences of

others, fostering deeper interpersonal connections (Rueckert

& Naybar, 2008). Compassionate empathy, also known as

empathic concern, goes beyond understanding and sharing

emotions and is coupled with a desire to help alleviate the

other person’s distress (Goleman, 2006). These types of

empathy engage distinct neural pathways in the brain, with

cognitive empathy activating the prefrontal cortex, emotional

empathy engaging the amygdala and insula, and

compassionate empathy requiring an integrative process that

activates both cognitive and emotional regions

(Shamay-Tsoory, 2009; Decety & Jackson, 2004).

The right hemisphere is particularly important for

emotional empathy, with areas like the anterior insula and

anterior cingulate cortex being activated in response to the

emotional states of others (Decety & Jackson, 2004).

Nonverbal communication, such as facial expressions, body

language, and tone of voice, plays a significant role in

empathy, and the right hemisphere is specialized in

processing these nonverbal cues (Davidson & Irwin, 1999).

Damage to the right hemisphere can result in difficulties

recognizing emotions, understanding social cues, and

responding appropriately in social contexts (Adolphs, 2002).

For example, individuals with right hemisphere lesions often

struggle with tasks involving emotional processing and social

interaction. These findings emphasize the importance of the

right hemisphere in empathy, highlighting its critical role in

interpreting emotional expressions, regulating emotional

responses, and facilitating prosocial behaviour. Therefore,

empathy is a complex, multidimensional process that involves

both cognitive understanding and emotional resonance, with

the right hemisphere playing a central role in this process.

2 | NEURAL MECHANISMS OF EMPATHY IN
THE RIGHT HEMISPHERE

One of the key players in empathic processing is the

anterior insula, which activates when individuals observe

others in distress, highlighting its role in emotional empathy.

It is integral to the subjective experience of emotions,

allowing individuals to resonate with the feelings of others

(Craig, 2009). The anterior cingulate cortex also plays a

significant role in empathy by integrating emotional and

cognitive information, enabling a nuanced understanding

and response to others' emotional states. Notably, dysfunction

in this area has been linked to challenges in empathic

responding, especially in individuals with personality

disorders (Keenan et al., 2001).

The mirror neuron system, predominantly located in

the right hemisphere, is activated both when a person acts and

when they observe someone else performing the same action.

This mechanism is believed to underpin the ability to mimic

and comprehend the emotions of others, thereby facilitating

empathic responses (Rizzolatti & Craighero, 2004). This

mirroring effect allows individuals to simulate the emotional

experiences of others. Consequently, the right hemisphere’s

involvement with the mirror neuron system is pivotal in

enabling the automatic sharing of emotions, which is central

to empathic engagement (Rizzolatti & Sinigaglia, 2010). This

is particularly evident when witnessing others in pain or

distress, as the same neural circuits are activated as if the

observer were experiencing the pain themselves.

Research consistently demonstrates that the right

hemisphere is adept at processing and responding to

emotional stimuli, with functional magnetic resonance

imaging (fMRI) and electroencephalography (EEG) studies

showing that it is mainly activated in tasks involving the

recognition and interpretation of facial expressions (Lane et

al., 1998). Key structures, including the amygdala, insula, and

anterior cingulate cortex, are crucial for emotional regulation

and empathy (Phan et al., 2002). The right amygdala, in

particular, is heavily involved in emotional responses and is

particularly sensitive to negative emotions, such as fear or

sadness, commonly associated with empathic reactions.

In emotionally charged situations, the amygdala,

along with the insula and anterior cingulate cortex, works to

modulate the intensity of emotional experiences. Phan et al.

(2002) highlighted that these areas, especially within the right

hemisphere, are activated when individuals empathize with

others' emotional pain. This enables the regulation of both

personal and shared emotional experiences, which are

fundamental to empathy. Individuals with right hemisphere

damage have difficulty interpreting facial expressions,

particularly negative emotions (Lane et al., 1998; Decety &

Lamm, 2007), emphasizing the hemisphere’s role in empathy.

Another essential aspect of empathy involves the

regulation of one’s emotional responses. Effectively
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managing personal emotional reactions while responding to

the emotions of others is crucial for healthy social

interactions. The right hemisphere, particularly regions such

as the anterior cingulate cortex and the prefrontal cortex,

plays a vital role in this regulatory process, enabling the

modulation of emotional intensity, and assisting individuals

in balancing their emotions with those of others (Decety &

Lamm, 2007).

When individuals encounter emotionally charged

situations, the right hemisphere aids in determining

appropriate responses - whether to mirror emotions, as in

emotional empathy or to regulate responses to provide

support or solutions, as seen in compassionate empathy. The

prefrontal cortex is particularly instrumental in managing

these complex emotional responses by integrating emotional

and cognitive inputs, facilitating a measured and appropriate

empathic reaction (Lamm et al., 2011).

The right hemisphere is also crucial for social

cognition, encompassing the mental processes that enable

individuals to navigate and understand social interactions.

Social cognition closely relates to empathy, as it involves the

ability to infer the emotions, intentions, and mental states of

others, a skill often referred to as theory of mind. Decety and

Lamm (2007) found that the right temporoparietal junction

plays a significant role in the theory of mind and

perspective-taking, both of which are essential for empathic

understanding. Damage to this area impairs

perspective-taking, reducing empathetic abilities. Moreover,

the right prefrontal cortex contributes to moral reasoning and

social decision-making, linking empathy to appropriate social

behaviours. The ability to understand and predict the

thoughts and emotions of others, and to act accordingly, is

critical for prosocial behavior, further reinforcing the right

hemisphere's integral role in fostering social empathy.

3 | EMPATHY DISORDERS AND RIGHT
HEMISPHERE DYSFUNCTION

Individuals with Autism Spectrum Disorder (ASD)

often face challenges with empathy and social

communication. Neuroimaging studies suggest that altered

connectivity in the right hemisphere may contribute to

difficulties with emotional recognition and social

communication, particularly with social cues (Schultz et al.,

2003; Baron-Cohen et al., 2000). Another example of right

hemisphere dysfunction is prosopagnosia, a condition

characterized by an inability to recognize faces. This often

stems from damage to the right hemisphere, impairing

empathic engagement as facial recognition is crucial for social

interactions (Barton, 2008). Additionally, patients with right

hemisphere lesions may struggle with emotional regulation,

which can result in inappropriate responses during social

interactions, ultimately affecting their relationships and

quality of life.

One of the most well-documented effects of right

hemisphere damage is the loss or reduction of empathy.

Lesions in this region, whether due to stroke, traumatic brain

injury, or other neurological conditions, often result in

impaired emotional processing and a reduced capacity for

empathy. People with right hemisphere damage may have

trouble interpreting emotional facial expressions, so they are

less responsive to emotional cues and may exhibit flat or

inappropriate emotional reactions in social settings. Studies

have shown that such individuals also exhibit reduced

empathic concern and difficulties with perspective-taking

(Shamay-Tsoory et al., 2009).

These findings are consistent with earlier research

indicating that the right hemisphere is specialized for

processing emotional and social information. Damage to

specific areas, such as the temporoparietal junction and the

prefrontal cortex, is associated with impaired theory of mind

and emotional recognition, both of which are critical for

effective empathic functioning (Saxe & Wexler, 2005).

Additionally, neurodegenerative diseases that primarily

affect the right hemisphere can also result in empathy

disorders. Frontotemporal lobar degeneration (FTLD) is one

such condition, in which progressive damage to the frontal

and temporal lobes, often beginning in the right hemisphere,

leads to profound changes in social behaviour. Patients with

FTLD frequently experience a reduction in empathy and

emotional sensitivity, becoming emotionally detached or

indifferent to others' feelings.

The degeneration of structures in the right

hemisphere, particularly the orbitofrontal cortex and anterior

temporal regions, leads to a diminished ability to empathize

with others and a loss of insight into one's own emotions

(Gainotti, 2019). Patients with right hemisphere-dominant

FTLD often display inappropriate social behaviour, reduced

concern for others, and difficulty interpreting emotional

signals like facial expressions or tone of voice. The progressive

nature of FTLD makes it a key area of study for

understanding how right hemisphere dysfunction can result

in empathy disorders, as the gradual degeneration of specific

brain regions provides insights into the neural basis of
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empathy and emotional processing (Rankin et al., 2006). This

highlights the right hemisphere’s essential role in integrating

emotional experiences and supporting social understanding.

Other neuropsychological conditions, such as strokes

and tumours in the right hemisphere, also impair emotional

regulation and social cognition. Patients with these conditions

may experience difficulties with recognizing emotional

prosody, leading to misunderstandings in social

communication, as people with this damage may struggle to

discern whether someone is angry, happy, or sad based on

vocal intonation alone. Right hemisphere damage disrupts the

ability to interpret emotional expressions, body language, and

facial cues, further isolating individuals socially (Adolphs,

2002).

Several psychiatric disorders also involve right

hemisphere dysfunction. For example, schizophrenia has

been linked to abnormalities in the right hemisphere,

particularly in regions responsible for social cognition and

emotional processing. Individuals with schizophrenia often

exhibit reduced empathy, difficulties in emotional

recognition, and impairments in theory of mind (Shenton et

al., 2001). These deficits are thought to stem in part from

dysfunction in the right temporoparietal junction and

prefrontal cortex, areas that are crucial for perspective-taking

and emotional regulation.

4 | METHODOLOGICAL APPROACHES TO
STUDYING EMPATHY AND THE RIGHT
HEMISPHERE

Research on empathy and its neural basis,

particularly within the right hemisphere, has been a central

area of interest in neuroscience and psychology. Researchers

have used various methods—such as neuroimaging, lesion

studies, and psychophysiological measures—to explore how

the right hemisphere influences emotional processing and

empathetic behaviour.

One of the most powerful tools in this research is

functional neuroimaging, including functional magnetic

resonance imaging (fMRI) and positron emission tomography

(PET) scans. These techniques allow scientists to observe brain

activity in real time as people engage in tasks that involve

empathy. For example, fMRI studies have identified key areas

in the right hemisphere, such as the amygdala, insula, and

anterior cingulate cortex, which are activated during

emotionally charged situations (Phan et al., 2002). These

findings have helped us better understand the brain's role in

how we process and respond to the emotions of others.

fMRI is also particularly valuable because it tracks

changes in blood flow and oxygenation in the brain, providing

a non-invasive way to examine brain function. This has

proven essential not just for studying empathy in healthy

individuals but also for understanding how empathy is

affected by brain damage. For instance, research by

Shamay-Tsoory et al. (2009) demonstrated that individuals

with impairments in empathic concern showed reduced

activity in parts of the right hemisphere, particularly areas

linked to social cognition, such as the right temporoparietal

junction. While PET scans are less commonly used due to their

invasive nature and cost, they still offer valuable insights. PET

studies often confirm the findings from fMRI by showing

reduced metabolic activity in regions such as the anterior

insula among individuals with right hemisphere damage,

further highlighting the brain’s role in emotional empathy

(Phan et al., 2002).

Lesion studies, which focus on individuals with

localized brain damage, have allowed researchers to compare

individuals with right hemisphere damage to those without,

revealing significant impairments in emotional recognition,

social interaction, and perspective-taking abilities

(Shamay-Tsoory et al., 2009). This has been crucial in

demonstrating the right hemisphere’s involvement in both

emotional and cognitive aspects of empathy. For instance,

damage to the right prefrontal cortex can lead to significant

deficits in empathy and theory of mind, which are critical for

understanding others’ emotions and making moral decisions

(Decety & Lamm, 2007).

Moreover, psychophysiological measures offer

further insights into how the right hemisphere governs

empathy. These methods include monitoring heart rate

variability (HRV), skin conductance, and facial

electromyography (EMG) to track emotional and empathic

responses at a physiological level. For instance, HRV is often

used to assess the balance between the sympathetic (fight or

flight) and parasympathetic (rest and digest) nervous systems.

Empathic engagement, especially emotional empathy, is

linked to increased parasympathetic activity, as shown by

higher HRV (Porges, 2001). Studies have also indicated that

individuals with right hemisphere damage experience

dysregulated autonomic responses, which can interfere with

their ability to engage in emotionally attuned interactions.

Skin conductance, which measures the electrical

activity of the skin in response to emotional stimuli, has also
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been useful in empathy research. Shamay-Tsoory et al. (2009)

found that individuals with right hemisphere damage often

exhibit weaker skin conductance responses to emotional

stimuli, suggesting a diminished physiological engagement

with emotional content. Facial EMG, which measures muscle

activity associated with emotional expressions like smiling or

frowning, has further demonstrated the role of the right

hemisphere in generating spontaneous emotional reactions.

Research has shown that individuals with right hemisphere

damage tend to have asymmetrical facial expressions, with

reduced emotion shown on the left side of the face, which is

controlled by the right hemisphere (Dimberg & Petterson,

2000).

Behavioural paradigms such as empathy tasks and

social simulations are also instrumental in studying empathy.

The Empathy for Pain task, where participants observe images

of individuals experiencing pain, has shown that people with

right hemisphere damage often exhibit reduced emotional

responses and lower levels of empathic concern (Lamm et al.,

2011). This suggests that the right hemisphere is essential not

only for recognizing others’ emotions but also for generating

appropriate emotional responses to their distress.

Role-playing tasks, which require participants to adopt the

perspective of another, have similarly demonstrated that

individuals with damage to the right hemisphere struggled

with perspective-taking, reinforcing the idea that the right

hemisphere plays a critical role in cognitive empathy

(Shamay-Tsoory et al., 2009).

5 | CONCLUSION
The right hemisphere plays an integral role in

shaping empathic experiences. Its involvement in emotional

processing, social cognition, and the neural mechanisms

underlying empathy underscores the importance of

understanding the brain's contributions to empathic

behaviour. Insights into the role of the right hemisphere in

empathy provide valuable insights into how we can cultivate

this essential skill, ultimately promoting healthier

relationships and fostering a greater sense of community.

Right hemisphere dysfunction, whether due to injury,

neurodegenerative disease, or psychiatric disorders, can have

profound effects on empathy and emotional processing. The

right hemisphere's involvement in recognizing emotional

cues, processing nonverbal communication, and engaging in

social cognition highlights its critical role in empathic

functioning. Damage to this hemisphere can result in

significant empathy deficits, as seen in individuals with right

hemisphere lesions, frontotemporal lobar degeneration, and

other conditions. Continued research on the neural

mechanisms of empathy, coupled with the exploration of

cultural and social factors, will enhance our understanding of

empathy's complexities and its significance in our lives.
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