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Establishing an empathic physician–patient relationship is an essential physician skill. This

chapter discusses the sexually dimorphic aspects of the neural components involved in

affective and cognitive empathy, and examines why men and women medical students or
physicians express different levels of empathy. Studies reveal levels of medical student

affective or cognitive empathy can help reveal which medical specialty a student will
enter. The data show students or physicians with higher empathy enter into specialties

characterized by large amounts of patient contact and continuity of care; and individuals

with lower levels of empathy desire specialties having little or no patient contact and little
to no continuity of care. Burnout and stress can decrease the empathy physicians had

when they first entered medical school to unacceptable levels. Conversely, having a too

empathetic physician can let patient conditions and reactions interfere with the ability
to provide effective care. By learning to blunt affective empathic responses, physicians

establish a certain degree of empathic detachment with the patient in order to provide
objective care. However, a physician must not become so detached and hardened that

their conduct appears callous, because it is still important for physicians, especially those

in specialties with a large amount of patient contact, to use empathic communication
skills.
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WHY IS PHYSICIAN EMPATHY IMPORTANT?

How a physician interacts with patients impacts how the patient

views the physician. Patients desire an empathic physician who

listens and expresses an understanding of their medical con-

dition. Empathy is a highly desirable professional trait, since

empathic communication skills promote patient satisfaction,

establishes trust, reduces anxiety, increases adherence to treat-

ment regimens, improves health outcomes, as well as decreasing

the likelihood of malpractice suits (Butow et al., 1997; Levinson

et al., 1997; Roter et al., 1997; Brownell and Coté, 2001; Glaser

et al., 2007; Del Canale et al., 2012). A physician may possess

competent diagnostic skills, yet be considered by patients as “inef-

fective” because the physician misses the link between patient

satisfaction and adherence to medical instructions and empa-

thy. Being empathic not only benefits the patient, it also has

a positive impact upon the physician who can be more effec-

tive and provide better care (Di Blasi et al., 2001). Empathic

physicians are happier in their workplace, have more enjoyment

seeing patients, are less likely to succumb to severe burn-out,

and may be more clinically-competent (Suchman et al., 1993;

Davis, 1996; Hojat et al., 2002a; Kataoka et al., 2012). Yet, as

discussed in section How Physician Stress and Burnout Impacts

Empathy, work-related stressors influence how physicians relate

to patients.

WHAT IS EMPATHY?

Empathy is a multidimensional trait with many factors contribut-

ing to its development and expression (e.g., see Eisenberg, 2005).

Empathy is not sympathy or pity where you favor or feel sorry

for another, respectively. There have been numerous attempts

to define empathy, but embedded in all of the definitions are

the concepts that empathy combines aspects of thinking and

feeling. Although the distinction can be considered somewhat

blurred, empathy can be divided into two main definitions or

types: affective (vicarious) and cognitive (imaginative; Engelen

and Röttger-Rössler, 2012). Affective empathy is “an individual’s

vicarious emotional response to perceived emotional experiences

of others”; whereas cognitive empathy is “an individual’s ability

to imaginatively take the role of another so as to understand and

accurately predict that person’s thoughts, feelings and actions”

(Mehrabian et al., 1988). The first definition reflects an innate

emotional response, i.e., a “gut reaction,” while the second defi-

nition reflects a learned ability to imagine and intellectualize or

“role-play.”

In this chapter the term “affective empathy” is equal to vicar-

ious, innate or emotional empathy, and “cognitive empathy” is

equal to imaginative empathy or affective theory of mind (ToM).

Regardless of the definition you prefer, a physician has to “feel

into” the patient and consider, either emotionally and/or cogni-

tively, the patient is their counterpart in a particular situation.

There is no reason to debate if the affective or cognitive aspect

of empathy is most important within physicians, since it is how

the physician interacts via verbal communication and body lan-

guage that is important to the patient. Larson and Yao (2005)

consider empathy expressed by physicians to be an “emotional

labor,” where physicians can either use “deep acting” (i.e., method
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acting) to generate consistent affective and cognitive reactions to

a patient, or “surface acting” to forge empathic behavior in the

absence of cognitive or affective reactions to the patient.

Being considered empathetic by the patient makes the

physician more sociable and able to engage in meaningful ther-

apeutic interactions benefiting both the patient and the physi-

cian. This becomes especially important when physicians have

to correctly interpret facial or non-verbal expressions of pain

behavior (Goubert et al., 2005). To do this, the physician needs

to reflect, via perspective-taking, upon their vicarious empathic

state, orchestrated by more primitive brain regions (e.g., insula,

anterior cingulate cortex and amygdala), and then make an

appropriate emotional response (Hadjistavropoulos et al., 2011).

As discussed later, neocortical regions modulate the vicarious

feelings, e.g., the prefrontal cortex (PFC) and temporoparietal

junction (Lamm et al., 2007).

EMPATHY SCALES REVEAL SEXUAL DIMORPHISM

Using the Balanced Emotional Empathy Scale (BEES; Mehrabian,

1996), the degree of affective empathy has been shown to con-

sistently differ between the sexes with women having higher

BEES scores, i.e., showing greater degrees of affective empa-

thy, than men (Mehrabian et al., 1988; Newton et al., 2000,

2008a,b; Shapiro et al., 2004; Dehning et al., 2012). The Jefferson

Scale of Physician Empathy (JSPE; Hojat et al., 2001), which

measures cognitive empathy, gives variable results on whether

there is a consistent female > male sex difference (Hojat et al.,

2002a,b; Kataoka et al., 2009; Rahimi-Madiseh et al., 2010;

Beattie et al., 2012; Suh et al., 2012). Other scales that measure

cognitive empathy show women generally report higher levels

of empathy than men (Diseker and Michielutte, 1981; Mestre

et al., 2009; Neumann et al., 2011; Dehning et al., 2012). This

chapter will focus on studies using the BEES and the JSPE.

Regarding any survey instrument, there is the caveat that the

BEES and JSPE only reveal the self-reported “trait empathy,”

which can differ from the “state empathy” representing the actual

affective or cognitive state of mind expressed during a specific

encounter.

EMPATHY, PROSOCIAL BEHAVIOR, AND MORAL

DEVELOPMENT

Although there is some debate on how empathy contributes to

prosocial behavior, the consensus is prosocial behavior is linked

to, or augmented by, empathy (Singer and Lamm, 2009). Studies

by Eisenberg and colleagues have confirmed the link between

empathy and the willingness to help others (Eisenberg and Fabes,

1990; Eisenberg, 2005, 2007). An individual who exhibits a high

degree of prosocial behavior as a young child, will continue to

exhibit prosocial behavior as a young adult (Eisenberg et al.,

1999; Eisenberg, 2005)—the age at which most people enter into

undergraduate medical education.

Moral reasoning is correlated with empathy, because those

individuals who display empathy-related responding (even at pre-

school age) show a higher level of moral reasoning and reduced

use of hedonistic reasoning as adults (Eisenberg et al., 1991;

Eisenberg, 2005, 2007). Being a physician demands a high degree

of moral judgment, yet medical school can stunt moral growth

and increase cynicism (Self et al., 1993; Feudtner et al., 1994;

Hafferty and Franks, 1994; Testerman et al., 1996; Patenaude

et al., 2003). Accordingly, numerous studies have shown the ero-

sion of physician affective and cognitive empathy, a decrease in

numerous attitude measurements, and an increase in derogatory

remarks and cynicism toward patients which can be exacer-

bated after entering clinical rotations, residencies or the workforce

(Testerman et al., 1996; Bellini et al., 2002; Griffith and Wilson,

2003; Woloschuk et al., 2004; Dyrbye et al., 2005; Newton et al.,

2008a,b; Hojat et al., 2009). This erosion can have a negative

impact on both the physician and patient if the physician dislikes

the patient and displays unprofessional behavior. An example of

professional behavior erosion would be the frustration a physi-

cian feels who has repeated interactions with a non-compliant

patient who is compromising their health by not adhering to

the physician’s advice. Thus, if a certain degree of empathy is

not inherently present, the physician may not have the ability

to suppress their true negative emotions in order to rationally

and calmly, once again, explain the need for the non-compliant

patient to practice a healthier life-style. (As discussed in the next

section, there is a large cognitive component via higher CNS cen-

ters used to modulate the initial, vicarious empathic response.)

Therefore, low levels of empathy can lead to a decreased abil-

ity to respond to others in distress in an appropriate emotional

fashion, and to externalize and verbalize problems (Hastings

et al., 2000; Zhou et al., 2002). The advantage of being empa-

thetic and prosocial is that it reduces and/or inhibits aggressive

actions toward others (Mehrabian and Epstein, 1972; Miller and

Eisenberg, 1988).

The ability to express prosocial behavior and empathic con-

cern, ostensibly reducing aggressive interactions, is not restricted

to humans. A review of several studies show rodents respond in a

prosocial fashion to another’s distress (Mogil, 2012); emphasizing

this ability is an evolutionarily conserved positive trait. It is inter-

esting to note that much like humans, where women report higher

degrees of empathy than men (Mehrabian et al., 1988; Newton

et al., 2008a,b), female rats were much more likely to release a

trapped cage mate than male rats (Bartal et al., 2011).

AFFECTIVE AND COGNITIVE EMPATHIC RESPONSES USE

DIFFERENT CNS SITES

Over the past several decades considerable research has been

devoted to elucidating the central nervous system (CNS)

sites activated during empathic responses to various con-

trolled situations—especially reactions to pain paradigms. Several

recent, excellent review articles (e.g., Singer, 2006; Decety, 2011;

Bernhardt and Singer, 2012; Walter, 2012) go into detail about

empathy-activated CNS sites. However, a brief review of the

different sites involved in affective vs. cognitive empathy, and

how this relates to the sexually dimorphic empathic response, is

provided.

Studies measuring affective empathy (Fan et al., 2011; Lamm

et al., 2011; Bernhardt and Singer, 2012; Walter, 2012) have

shown the anterior insula (AI) and the anterior and dorsal mid-

cingulate cortex are the most consistently activated sites. Other

sites include the inferior frontal gyrus (IFG), amygdala, peri-

aqueductal gray (PAG), and the secondary somatosensory cortex.
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Affective empathy sites differ from those used for ToM and

cognitive empathy, which include the temporoparietal junction,

superior temporal sulcus, dorsomedial PFC, ventromedial PFC,

and the posteromedial parietal cortex.

Walter (2012, see Figure 1) proposes the existence of a “low

road and a high road” to empathy. The low road corresponds

to affective empathy where there is an automatic (i.e., visceral)

response to the state of another, especially when pain or suffer-

ing is being observed. The low road for affective empathy uses

the AI, mid-cingulate cortex, amygdala, secondary somatosensory

cortex, and the IFG, with the AI and mid-cingulate cortex most

consistently activated. These affective empathy sites utilize differ-

ent portions of the CNS than the high road that corresponds to

cognitive ToM. Cognitive ToM uses the temporoparietal junction,

superior temporal sulcus, dorsomedial PFC, and posteromedial

cortex. Both affective and cognitive ToM pathways communi-

cate with each other via the ventromedial PFC which enables the

cognitive empathic expression. Therefore, the ventromedial PFC

appears to be the linchpin where crosstalk and processing of CNS

inputs from the cognitive ToM and affective empathy regions are

combined for the modulation of the cognitive empathic response

to the emotional state of the other. Evidence that the ventrome-

dial PFC is responsible for the expression of cognitive empathy

comes from patients with ventromedial PFC lesions who have

an impairment of expressing cognitive empathy, yet are still able

to complete cognitive ToM tasks (Shamay-Tsoory and Aharon-

Peretz, 2007). Another study showed patients with a ventromedial

PFC lesion had impaired cognitive but not affective empathy mea-

sures, whereas the opposite was found for patients with an IFG

lesion who had lower affective but not cognitive empathy scores

(Shamay-Tsoory et al., 2009).

The high and low roads for the expression of empathy are simi-

lar to the “bottom-up vs. top-down” neural processing that occurs

for empathic expression (see Decety and Lamm, 2006; Singer and

Lamm, 2009). The bottom up, affective empathy can be modified

by top-down cognitive ToM informational processing for the gen-

eration of the cognitive empathic response. To have a cognitive

empathic response the observer must use higher CNS process-

ing, via cognitive ToM regions, to put what the other is going

through into an emotional context. This cognitive empathic reac-

tion to the situation of another can then influence an affective

empathic response, and vice versa, an initial affective empathic

response actives higher CNS regions modulating cognitive empa-

thy. Therefore, the affective aspect of empathy can be modified

by higher order executive functioning to make the individual less

dependent on their affective empathy inputs.

GENETIC CONDITIONS AND LESION STUDIES SUBSTANTIATE

DIFFERENT CNS REGIONS ARE USED TO EXPRESS AFFECTIVE AND

COGNITIVE EMPATHY

The above section revealed that different CNS regions are used to

express either affective or cognitive empathy. As further proof, a

number of studies [along with the aforementioned lesion studies

by Shamay-Tsoory et al. (2009) and Shamay-Tsoory and Aharon-

Peretz (2007)] have examined how the expression of empathy is

altered in individuals who have suffered various CNS lesions. An

fMRI study by Danziger et al. (2009) showed individuals with

the rare condition of congenital insensitivity to pain still have

affective and cognitive CNS regions responding to observed pain,

even though these individuals have never felt pain themselves.

Observed pain activated the anterior mid-cingulate cortex and the

AI in both congenital insensitivity to pain patients and control

individuals. The study also showed that BEES scores (measuring

affective empathy) in the congenital insensitivity to pain group

was significantly, positively correlated with the activity of the

ventromedial PFC and anterior cingulate cortex. Danziger et al.

(2006) also showed the posteroventral cingulate cortex of the

congenital insensitivity to pain patients was significantly corre-

lated with BEES scores when examining facial expressions of pain,

such that the stronger the CNS activity for observing pain, the

higher the BEES score. Therefore, the intensity of their empathic

response was correlated with their degree of affective empathy.

In contrast, the control group showed no correlation between

the facial expressions and BEES scores. These studies reveal affec-

tive empathic behavior can be expressed even when a person has

not directly experienced the pain of another. Therefore, physi-

cians should have the ability to “feel into” and have an affective

empathic response for patients in pain, and for patients on whom

they will inflict pain or prescribe a painful procedure, even though

they have not experienced that pain themselves.

Patients who have had traumatic brain injuries (TBI), which

involve prefrontal regions and their connections to the limbic sys-

tem, have changes in cognitive and affective empathy. In a study

by Wood and Williams (2008), TBI patients showed twice as many

low affective empathy scores when compared to controls. The data

revealed men had lower BEES scores than women, and women

with TBI had significantly more low BEES scores than the nor-

mal female population. Interestingly, there was no relationship

between the severity of the TBI and BEES scores. Thus, even a

minor head injury can alter affective empathy as much as a more

severe TBI.

SEXUAL DIMORPHISM FOR PAIN PLAYS A ROLE IN AFFECTIVE

EMPATHY SEXUAL DIMORPHISM

Because observing pain in others elicits an empathic response,

Lamm et al. (2011) performed a meta-analysis to determine

the empathic cortical regions used when observing pain in oth-

ers. Results show the bilateral AI and the anteromedial and

posteroanterior cingulate cortical regions are consistently acti-

vated when observing pain; importantly these same regions are

also activated when the observer is experiencing pain them-

selves. A review by Bernhardt and Singer (2012) indicates the AI

and the anterior and mid-cingulate cortex are involved in elic-

iting the affective empathic response to pain, and these same

regions also receive afferents carrying nociceptive information.

Therefore, the expression of affective empathy is linked to the pain

axis/matrix.

The pain axis/matrix involves CNS regions bringing nocicep-

tive inputs from the periphery to higher cortical regions to be

perceived as pain. This axis includes afferents sending nociceptive

information into the dorsal horn of the spinal cord or the trigem-

inal nucleus. The nociceptive information is sent to the thalamus

to be relayed to the postcentral gyrus. The thalamus also sends

nociceptive afferents to the insular and anterior cingulate cortex,
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the IFG and PAG: areas processing the affective components of

pain and the same regions already implicated in affective empathy

(Rainville, 2002; Singer et al., 2004).

In rats, portions of the pain axis are sexually dimorphic. In the

spinal cord, the dimorphism extends from the numbers of dor-

sal root ganglion neurons sending afferent information into the

dorsal horn (male > female) to the qualitative and quantitative

amounts of various neurotransmitters and receptors used to relay

nociceptive inputs to the spinal cord or thalamus (Newton et al.,

1990; Newton, 1992; Mills and Sengelaub, 1993; Newton and Tate,

1996; Phelan and Newton, 2000). In this regard, male rats have

more of the neurotransmitters to suppress nociception within

the spinal cord than female rats (e.g., enkephalin and galanin);

whereas, there is no sexual dimorphism for the neuropeptides

involved in sending nociceptive inputs into the spinal cord (e.g.,

substance P and calcitonin gene-related peptide).

The sexual dimorphism has now been shown to extend to

regions involved in affective empathy. For example, the PAG

has extensive connections with the insular cortex, medial PFC,

anterior cingulate cortex, and amygdala (Linnman et al., 2012).

Human fMRI studies show sex differences exist in the activation

of various cortical regions involved with affective empathy, such

that men have a greater PAG connectivity to the insula and PFC

than women, and women have a greater PAG connectivity to the

mid-cingulate cortex than men (Kong et al., 2010). Other studies

have shown men have greater pain-induced activation of the insu-

lar cortex than women; whereas women have a greater activation

of the medial PFC (Derbyshire et al., 2002; Straube et al., 2009).

Somatic or visceral nociceptive inputs also activate the auto-

nomic nervous system (ANS), and a recent study has shown sex

differences in the parasympathetic response of the amygdala, with

women having a greater activation than men (Nugent et al., 2011).

The ANS connections with the amygdala, insula, and anterior

cingulate cortex are well known and these regions are activated

in a sexually dimorphic fashion during highly emotional situ-

ations (Critchley, 2005). Therefore, the affective component of

empathy recruits the same brain regions involved in the cortical

modulation of the ANS. For example, the sympathetic activation

of the AI and cingulate cortex is characteristic of the activa-

tion of these regions by painful stimuli and strong emotions

(Singer et al., 2004; Critchley, 2005). Indeed, the representation

of autonomic and visceral responses, especially within the right

AI, causes the autonomic inputs to become consciously available

in order to influence emotional empathic reactions. Further proof

the ANS is involved in empathy is pupil size varies when view-

ing sad faces. Those individuals with higher empathy scores have

a greater pupillary response than individuals with lower empa-

thy scores (Harrison et al., 2007). Also, individuals with primary

autonomic failure have significantly attenuated BEES scores as

compared to age and gender-match controls (Chauhan et al.,

2008).

HOW DOES THE PHYSICIAN RESPOND TO PAIN AND

DISPARATE TRAITS IN THEIR PATIENTS?

How is a physician, who is supposed to have an empathic con-

nection with the patient, respond to the pain being described

by the patient, or to the pain they will inflict with a medical

procedure? How does the physician deal with the non-compliant

patient, where the physician feels the patient will not follow direc-

tions; or a patient who is culturally, morally or ethnically different

than them? Some physicians have been known to call difficult

patients as “heartsink patients,” a descriptive term that accurately

describes the unempathetic response physicians have toward these

patients (McDonald and O’Dowd, 1991).

Many times a patient comes to a physician because of pain, or

a physician has to perform or prescribe interventions that may

be painful. The study by Singer et al. (2004) showed that when

a painful stimulus was applied to another person, the affective

component of pain was activated in the observer, especially the

bilateral AI and rostral cingulate cortex. Furthermore, a person

will have an even stronger cortical response to another’s pain if

they have experienced the pain themselves (Lamm et al., 2010).

Therefore, how does a physician cope with the pain of others

and not become too empathetic which can lead to compassion

fatigue, ineffective care, stress, and anxiety (Figley, 2002; Dyrbye

et al., 2005; West et al., 2006; Pejušković et al., 2011)? For exam-

ple, will a surgeon who performs painful procedures on patients

be better able to perform the surgery if they have a reduced

amount of affective empathy as compared to a family or internal

medicine physician who does not perform as many, or as severe,

painful procedures? Research may shed light on this question.

CNS regions used to elicit empathic responses differ according to

whether the observer is looking at facial expressions, which dis-

plays emotional-communicative information, vs. the limbs (Gu

and Han, 2007; Han et al., 2009; Vachon-Presseau et al., 2012).

Perhaps physicians who are in specialties with high amounts of

patient contact, e.g., family practice and internal medicine, who

are constantly looking at the patient’s facial expressions, may

have a greater empathic response than physicians who perform

painful procedures, e.g., general surgeons or orthopedists, but do

not have to look at the patient’s face while performing surgery.

Indeed, the ability to detect the intensity of another’s pain is most

highly correlated with the degree of the facial response of the one

in pain (Gu and Han, 2007; Saarela et al., 2007; Han et al., 2009;

Hadjistavropoulos et al., 2011).

In 2007, Cheng et al. showed physicians who are experts at

practicing acupuncture keep a detached perspective while per-

forming a procedure they know causes pain to the patient.

Compared to novice physicians and controls, there was a signifi-

cantly reduced activation of the AI, anterior cingulate cortex and

PAG; but an increased activation in the medial and superior PFC

and the temporoparietal junction in the expert physicians. These

data suggest expert physicians are using cortical regions involved

in emotion regulation and ToM to suppress the affective empa-

thy pathway associated with the pain matrix. Furthermore, the

expert physicians used significantly lower ratings on the visual

analog pain intensity scale for the pain they were inflicting on

their patients than the novice and control participants. These

results were verified by Decety et al. (2010) who showed internal

medicine physicians, in contrast to control participants, used cor-

tical regions controlling executive functions and self-regulation,

i.e., dorsolateral and medial PFC and temporoparietal junction,

to inhibit the activation of the empathic pain matrix involving the

dorsal anterior cingulate cortex, AI, and PAG. Once again, these
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physicians rated painful stimuli as significantly less painful than

the controls. Both of these studies show a clear blunting of the

physician’s affective empathy by executive cortical regions.

In 2008, Han et al. and Fan and Han (2008) showed a sex dif-

ference in the empathic response to observing pain using event-

related brain potentials. Their studies showed both men and

women have a short-latency empathic response over the frontal

lobe to seeing painful pictures, but a long-latency empathic

response over central-parietal regions. Placing these data in the

context of physicians shows three things. First, there are two CNS

responses to empathy, a short-latency response corresponding

to affective empathy, and a long-latency response that under-

pins the later cognitive empathic response to pain in others.

Therefore, feeling into the patient occurs first and elicits an

affective empathic response, which is then cognitively modified.

Second, although there was no sex difference in the short-latency

CNS regions activated by affective empathy, only women showed

a strong positive correlation between the activation of these

regions with their subjective rating of pain in others. Men showed

no such correlation. Thus, the degree of the affective empathic

response in women is more strongly determined by the degree

to which they subjectively feel how much the patient is suffering.

Third, the sex difference in the long-latency, cognitive empathic

response suggests women have stronger top-down attentiveness

in controlling their affective empathy than men; i.e., women

physicians evaluate the painful condition of the patient more

intensively than male physicians.

The studies by Han et al. (2008) and Fan and Han (2008) were

expanded by Decety et al. (2010) who showed a distinct top-down

regulation of the affective empathic response in physicians. This

top-down (high road) regulation serves to inhibit the bottom-up,

affective perception of pain in others via modulation of the PAG

by the anterior cingulate cortex (Valet et al., 2004). Since men

have a greater number of connections from the insular cortex and

PFC to the PAG than women (Kong et al., 2010); this suggests men

may have a greater capacity to blunt affective inputs from the PAG

than women.

The above studies indicate experienced physicians are using

cognitive processes to modulate the affective component of empa-

thy. However, this begs the question if a novice, i.e., a medical

student or beginning resident, has the emotional capacity to

engage the neural mechanisms to promote detached concern? If

not, they may become emotionally over-involved when feeling

into the patient, leading to a potential deterioration of effective

patient management. This is especially concerning since the PFC

does not reach maturity until the mid-20s (e.g., Sowell et al.,

1999), and many medical students begin their medical training

in their early 20s when they are expected to empathically reas-

sure worried patients (Epstein et al., 2007). The sex differences

in the neural processing of empathy for pain (Han et al., 2008)

may confound the ability for both male and female physicians

to reach an equivalent level of detached concern, yet still use

cognitive (role-playing) empathy to maintain effective physician–

patient communication. Thus, will the innate amount of affective

empathy possessed by a medical student impact how they will

communicate with patients, and even determine if they want to be

in a specialty having a large degree, or almost no, patient contact?

THE PHYSICIAN AND THE NON-COMPLIANT PATIENT

Regarding a non-compliant patient, an inference can be made to

the study by Singer et al. (2006) where they evaluated the per-

ceived fairness of others by using the Prisoner’s Dilemma Game.

For both men and women there was no sexual dimorphism in

the activation of brain regions corresponding to affective empathy

(anterior cingulate cortex, AI, and PFC). For both sexes, the more

empathic the person, the greater the fMRI activation of the afore-

mentioned regions. However, a sex difference was observed when

the Prisoner’s Dilemma Game was carried out with an “unfair”

person. In this instance, men had significantly reduced empathy-

related responses when observing an unfair person receiving pain;

however, this reduction was not seen in the women observers.

Thus, women showed no significant difference when comparing

the results between painful trials for fair or unfair individuals. In

the context of medicine, this infers male physicians may not be

as empathic toward an “unfair,” non-compliant patient as female

physicians. Indeed, the 2006 Singer study showed men had an

increased activation of brain reward regions correlated with a

desire for revenge. This suggests male physicians, especially those

with low empathy, may not treat the non-compliant patient as

effectively as female physicians or male physicians with higher

empathy. Less effective care may be provided in order for the

physician to feel the self-satisfaction the non-compliant patient

is responsible for their own misery/decreased health by ignoring

medical advice (Squier, 1990).

HOW DO PHYSICIANS RESPOND TO DISPARATE PATIENTS?

How do physicians empathically-relate to individuals who are

disparate from themselves, e.g., those of a different race or cul-

ture or, e.g., the morbidly obese? Physicians who feel angry with

patients and yet find these feelings unacceptable, face barriers

on how to relate to the patient’s perspective. A study by Lamm

et al. (2010) demonstrates an observer looking at a person who

is responding in a painful, but incongruent fashion to a harm-

less stimulus (touching the hand with a Q-tip) activates the same

empathic neural regions involved with feeling the pain them-

selves, i.e., bilateral AI, medial, and anterior cingulate cortex. In

contrast, a procedure that would be considered painful for the

observer, but not for the patient, recruited CNS regions involved

with the self-other distinction and ToM cognitive control, e.g.,

dorsomedial PFC and right inferior frontal cortex (Mitchell et al.,

2006; Decety and Lamm, 2007). These studies indicate physicians

should have the cognitive ability to adopt the perspective of a

patient dissimilar to themselves and communicate in an empathic

fashion. But the ability to do so depends upon the recruitment

of CNS regions controlling the affective component of empa-

thy. Therefore, the response to pain in others not like ourselves

depends upon the top-down regulation of the bottom-up routes

of empathy (e.g., Decety and Lamm, 2006; Lamm et al., 2008).

This top-down adaptability enables the physician to understand

and emote to the feelings of a patient who is in a situation the

physician has not experienced, e.g., a female physician empathiz-

ing with a male patient reluctant to have a rectal exam, or any

physician relating to someone who has suffered seizures or bro-

ken bones, when they themselves have never experienced these

traumatic events.
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The above positive aspects of a physician being able to estab-

lish an empathic relationship with the disparate patient need to

be tempered with other results. Can physicians reliably empathize

with patients toward whom they naturally feel little or even neg-

ative emotions, when it has been shown that empathic responses

in the anterior cingulate cortex and AI are influenced with per-

ceived group membership and racial bias? The activation of these

empathic regions are reduced when the person observes oth-

ers different than themselves (Xu et al., 2009; Avenanti et al.,

2010; Hein et al., 2010). Therefore, a physician has to be con-

sciously aware of any bias within themselves, e.g., negative feelings

for obese patients (Huizinga et al., 2009), and be prepared to

cognitively inhibit the affective empathic bias. This becomes espe-

cially important when dealing with patients in pain. A study by

Drwecki et al. (2011) showed empathy played a role in the qual-

ity of pain treatment nurses offered to African Americans or

European Americans, such that African Americans received less

effective pain management. On a positive note, the study sug-

gested “perspective-taking” intervention could be used to help

ameliorate the treatment disparities (see Batson et al., 1997).

Therefore, incorporation of this technique into student and

physician training can make them aware of this inherent nature

to discriminate.

Considering that most physicians participate in a health

care team when dealing with patients, it becomes important

to question whether interactions with team members who are

more empathetic than the physician can influence the physi-

cian’s behavior. Three examples of increasing prosocial behavior

include a study by Drwecki et al. (2011) who showed nurses

were more empathetic toward patients in pain, regardless of race,

than controls. Another was third year medical students watch-

ing exemplary team behavior in the operating room. This made

the students more aware of the need to comfort patients and

to cooperate and respect other healthcare professionals (Curry

et al., 2011). Finally, “human factors” training during surgical

clerkships resulted in students being more likely to ask a nurse’s

perspective on an action plan and increased student–patient

communication (Cahan et al., 2010).

DO SEXUALLY DIMORPHIC LEVELS OF AFFECTIVE AND

COGNITIVE EMPATHY DETERMINE WHAT MEDICAL

SPECIALTY A STUDENT WILL SELECT?

Although many studies demonstrate sex differences in affec-

tive and cognitive empathy among medical students or physi-

cians, few studies have examined medical student empathy

changes over time, or have correlated levels of empathy with

student or physician specialty choice. Elucidating how empa-

thy is involved with specialty choice becomes important when

examining the correlation of empathy with medical student or

physician coping skills and the stress of treating patients who are

in pain.

Several past studies have suggested certain personality traits

of medical students can be used to help predict what medi-

cal specialty the student will practice (Rezler, 1974; Hojat et al.,

1998; Batenburg et al., 1999). The recent longitudinal affec-

tive empathy study by Newton et al. (2008a,b), which surveyed

the 2001–2004 graduating classes at the University of Arkansas

for Medical Sciences, clearly showed affective empathy levels

can indicate what specialty a medical student desires to prac-

tice. During the longitudinal empathy study, medical students

selected, out of a possible 23 choices, what specialty they would

like to enter each time they took the BEES. Newton et al. (2000,

2008a,b) broke the specialties into two different classifications:

“core” and “non-core.” There are five core specialties, each char-

acterized by a large degree of patient contact and continuity of

care: family and internal medicine, general pediatrics, obstetrics

and gynecology (Ob/Gyn), and psychiatry. Non-core specialties

(e.g., radiology, emergency medicine, anesthesiology, pathology,

surgery) are characterized by low or no patient contact and little

or no continuity of care.

At the beginning of the senior year, students with the highest

BEES scores desired to enter the core specialties vs. those students

with lower BEES scores who desired to enter the non-core spe-

cialties. These data can be further broken down by gender. After

completing the first three years of undergraduate medical school,

women who wanted to enter core specialties had a 13.0% drop

in BEES scores compared to their BEES score obtained during

orientation to medical school (i.e., base line data). Yet women

who desired to enter non-core specialties had more than a two-

fold larger drop in BEES scores (29.3%) compared core women.

By the start of the senior year, core-selecting men had a 25.8%

reduction in BEES scores, and non-core men dropped by 38.7%.

All of these declines are significantly different from the BEES

scores obtained during freshman orientation. These data show

students who desire to enter core specialties with a large amount

of patient contact and continuity of care better maintain their

affective empathy than students who want to enter non-core spe-

cialties, and the rate of decline in core BEES scores was half that

of their non-core classmates.

It is interesting to note the largest drops in BEES scores

occurred after the completion of the first basic science year of

medical school and the first year of clinical rotations (Newton

et al., 2008a). It was hypothesized a drop in BEES scores would

occur after completing the first basic science year of medical edu-

cation, and the authors suggested the reason is the students may

be suffering from traumatic deidealization (Kay, 1990). The drop

in BEES scores after finishing the first year of clinical rotations

was unexpected. The authors had expected BEES scores of third

year (junior) students to either stay stable or rise because the stu-

dents were obviously excited about being finished with “book

work” and could now start clinical rotations and see patients.

The significant drop in affective empathy while seeing patients

was disconcerting, since the students were supposed to be learn-

ing how to establish an empathic physician–patient relationship

rather than decreasing their affective empathy. The drop in affec-

tive empathy levels after completing the first year of clinical

rotations may be attributed to the severity of cases seen in a

tertiary care hospital and/or the lack of positive physician role

models. An ongoing analysis of the above data (Newton et al.,

2008a) suggests students with high freshman BEES scores, who

say they desire to enter non-core specialties, shift to selecting core

specialties by the time they take the BEES at the beginning of

their senior year. The opposite is true for students who have low

BEES scores obtained during orientation and want to enter a core
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specialty; they tend to shift to non-core specialties (manuscript

submitted).

A study using the JSPE to look at specialty preference in

relation to cognitive empathy (Hojat et al., 2005) gave results

similar to the BEES data (Newton et al., 2000, 2008a,b). This

study showed that freshmen medical students who desired to

enter primary care specialties (e.g., family and internal medicine,

and pediatrics) scored higher on the JSPE than students who

wanted to enter technology- or procedure-based specialties

(e.g., orthopedics, ophthalmology, radiology, pathology, neuro-

surgery). Their results showed no sex differences in cognitive

empathy scores when compared to desired medical specialty.

Results from this study were confirmed by two other studies

(Tavakol et al., 2011; Chen et al., 2012).

Hojat et al. (2002a) also examined physician cognitive empa-

thy using the JSPE. Physicians in psychiatry had the highest JSPE

scores, but they were not significantly higher than physicians in

internal medicine, pediatrics, emergency medicine, and family

medicine. Physicians with the lowest JSPE scores were in ortho-

pedic surgery, neurosurgery, radiology, and anesthesiology. The

JSPE data showed no sex differences among the physicians. The

difference between the BEES and JSPE results may be a reflec-

tion of the two different types of empathy being measured, or that

the BEES data came from medical students, whereas the JSPE was

used to survey physicians.

AFFECTIVE EMPATHY vs. RESIDENCY MATCH

It is telling when BEES scores, obtained at the beginning of the

senior year of undergraduate medical school, are compared to the

medical specialty the students actually entered upon graduation

(Newton et al., 2008b). For specialties with an n ≥ 7 graduates,

the BEES scores of the five core specialties ranked in the top

six specialties. In rank order, they were Ob/Gyn, general pedi-

atrics, psychiatry, family medicine, anesthesiology (a non-core

specialty), and internal medicine. Even though senior BEES scores

were lower when compared to the BEES scores obtained during

freshman orientation to medical school (vide supra), each of the

core specialties still maintained an “average” amount of affec-

tive empathy when compared to the normal population. (The

average rating is equivalent to the 50th percentile on the bell-

shaped curve of BEES scores; Mehrabian, 1996). Therefore, senior

students who better maintained their BEES scores, and by infer-

ence had the smallest decreases in affective empathy, matched

into the core medical specialties characterized by a large degree

of patient contact and continuity of care. Almost all non-core

specialties had BEES scores lower than the population norm.

The non-core specialties ranked as having “slightly low” affective

empathy (31st percentile; −0.5 s.d.) were, in descending order

of BEES scores, diagnostic radiology, medical pediatrics, oph-

thalmology, general surgery, urology, and emergency medicine.

Non-core specialties ranked as “moderately low” (16th percentile,

−1.0 s.d.) were students entering into pathology and orthopedic

residencies.

There were several specialties where the number of students

who entered them was low enough (n ≤ 6) that only a trend

average could be established. Graduates entering into dermatol-

ogy, radiation oncology, and physical medicine residencies had

an “average” BEES score; while preventive medicine and nuclear

medicine were rated as “moderately low.” Otolaryngology ranked

as “very low” (7th percentile; −1.5 s.d.), and plastic surgery

and neurosurgery were ranked as “extremely low” (2nd per-

centile; −2.0 s.d.). The only specialty to rank above “average” was

neurology, which was “slightly high” (69th percentile, +0.5 s.d.).

(A possible reason for the slightly high BEES score for entering

neurology residents is that several of our neurologists are out-

standing role models, have won “Humanism Awards” and have

a large teaching role.)

The above affective empathy data suggest medical students are

self-selecting their specialty choice according to their intrinsic

level of affective empathy. Thus, students with the higher BEES

scores, who enter into core specialties with a large degree of

patient contact and continuity of care, may demonstrate a bet-

ter bedside manner than those students entering into non-core

specialties with little patient contact. In other words, students

with higher BEES scores may maintain more of their innate abil-

ity to more effectively communicate with their patients in an

empathic fashion than those students who select specialties with

little patient contact. (This is not to say that all physicians, regard-

less of their specialty, need to practice empathic communication

skills.) It appears the students are aware of their own innate level

of affective empathy and enter into the specialties where they are

most comfortable with the level of patient contact. Anecdotally,

we all either know, or have heard, about physicians in certain

specialties having a more brusque bedside manner than physi-

cians in other specialties. The affective empathy study by Newton

et al. (2008b) provides some empirical data to support the anec-

dotal observations, since graduates entering into surgical special-

ties (general surgery, orthopedic surgery, neurosurgery, plastic

surgery) have affective empathy scores 0.5–2.0 s.d. lower than the

population mean. Other studies support the observation surgical

specialties may have a preponderance of less empathic physicians

(Hall et al., 2002; Levinson et al., 2006; Duberstein et al., 2007).

However, because women generally have better physician/patient

skills than men (Bylund and Makoul, 2002; Mast et al., 2007)

and higher BEES scores (Newton et al., 2000, 2008a,b), and

because more women are entering surgical specialties formerly

dominated by men, the decreased level of affective empathy dis-

played by physicians in these surgical specialties may be improved

by the recent increased presence of normally more empathic

women.

Related to the above suggestion, various interventions have

helped to increase physician prosocial behavior by learning to

respect members of a health care team (many of which are

women) and to improve communication skills with team mem-

bers and patients (Cahan et al., 2010; Curry et al., 2011). However,

do these interventions have the same degree of success on all

the various specialty fields? The aforementioned studies focused

on operating room interactions; yet most interactions take place

outside the operating room. Is it possible the cognitive mod-

ulation of the vicarious physician empathy can be influenced

with whom they interact? To what extent does emotional con-

tagion (see Singer, 2006) and mirror neurons in humans (Baird

et al., 2011) play a role in a physician’s ability to react in a

more empathic, prosocial fashion? These questions become even
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more complicated with the sex differences in the human mirror-

neuron system (female > male for pars opercularis and inferior

parietal lobe volumes; Cheng et al., 2009). It remains to be deter-

mined if a physician can become more empathic if surrounded by

team members displaying empathic behavior, and if women will

potentially have a greater positive response than men.

HOW PHYSICIAN STRESS AND BURNOUT IMPACTS

EMPATHY

Recent studies clearly show being a medical student, resident,

or physician is stressful (Dyrbye et al., 2006; West et al., 2006;

Nettleton et al., 2008; Pejušković et al., 2011), and women gener-

ally have a more adverse response to medical profession stressors

than men (Lloyd and Gartrell, 1981; Hojat et al., 1999; Lindfors

et al., 2009; Backović et al., 2012). Some degree of stress is found

in any profession, and a certain amount of stress can be motivat-

ing for some individuals, but physicians exhibit greater burnout

from stressors than the general population (Shanafelt et al., 2012).

The stressors include, among other things, workload, exposure

to patient death/suffering, ethical conflicts, the hidden curricu-

lum and poor role models (e.g., Hafferty and Franks, 1994; Figley,

2002; Dyrbye et al., 2005; Haglund et al., 2009). These stressors,

if not managed adequately by the medical student or physician

can lead to substance abuse, suicide, increased cynicism, medi-

cal errors, impaired competency, burnout, depression, a sense of

lack of accomplishment, as well as influencing specialty choice

(Dyrbye et al., 2005, 2006; West et al., 2006; Pejušković et al.,

2011). Additional studies show cognitive and affective empathy

are blunted by these stressors (West et al., 2006; Thomas et al.,

2007; Koehl-Hackert et al., 2012). Taft et al. (2011) reveal there is

a sexual dimorphism in the strategies used to address stress and

burnout. Women use more emotion-based coping skills, whereas

men use more problem-focused skills. Over reliance on emotional

coping skills was a significant predictor of increased psychological

distress and decreased self-efficacy.

Stress can exacerbate emotional responses. Over arousal due

to an excessive affective empathic response tends to make a per-

son self-focus and experience personal distress (Wood et al.,

1990a,b). A physician’s excessive empathic response to a patient

can decrease their ability to care for the patient, because the

physician focuses on their own vicarious response to the patient’s

medical situation vs. being attentive to the needs of the patient.

So, a physician who is predisposed to becoming overly empathetic

to negative situations needs the ability to control their empathic

response in order to remain effective. There are two ways a person

can become empathically over-aroused: either by the temper-

ament they are born with, which modulates the intensity and

quality of their empathic response, or their ability (or inability)

to self-regulate their empathic/emotional response. The latter has

been termed “effortful emotion-related regulation” where a per-

son modulates the intensity and duration of their expressed emo-

tional behavior in order to accomplish their goals (Eisenberg and

Morris, 2002). This emotion-related regulation involves effort,

where the person deliberately down-regulates their negative emo-

tions and activates appropriate behavior toward another, even if

they really don’t want to do so. Yet, the capacity to control tem-

perament and emotional responses varies with the individual.

Thus, the temperament of the individual, along with their ability

to regulate their emotions contributes to individual differences

in empathic capabilities (Eisenberg, 2005). Therefore, a physi-

cian needs the ability shift attention away from negative affective

inputs they are truly feeling and express their empathic response

to the patient in an adaptive manner. This inhibiting mechanism

involves the anterior cingulate gyrus which is involved in affective

empathy (Rothbart and Bates, 1998). Individuals who have more

executive control over cognitive functions should be better able to

control their empathic response and less likely to experience per-

sonal distress and depression when compared with people who

have less executive control over their empathic response (Zalewski

et al., 2011).

It is revealing when one compares the rate of physician burn

out with trait empathy via BEES and JSPE scores (Hojat et al.,

2002b; Newton et al., 2008b; Shanafelt et al., 2012). For the

core specialties, the BEES scores dropped while the students pro-

gressed through medical school but still remained in the “average”

range as described by Mehrabian (1996). Yet among these five

core specialties, there was a considerable amount of physician

burnout (Shanafelt et al., 2012). Internal and family medicine

physicians had burnout rates of 54 and 50%, respectively. Ob/Gyn

was close behind with a 46% burnout rate; psychiatry and gen-

eral pediatrics, which had the lowest burnout rate, fared better

with burnout rates of 40 and 35%, respectively. Non-core spe-

cialties with BEES scores ranked as “slightly low” (−0.5 s.d.

lower than the population norm) had burnout rates that ranged

from the highest level of 65% (emergency medicine) to 45–40%

(diagnostic radiology, general surgery, ophthalmology, urology,

medical pediatrics). The two specialties ranked as “moderately

low” (−1.0 s.d.), orthopedics and pathology, had burnout rates of

47 and 37%, respectively. When comparing these BEES data with

JSPE scores, any core specialty having an “average” BEES score

was associated with a JSPE score of over 120 (JSPE range: 20–140),

whereas most remaining specialties had JSPE scores <120.

So how does a physician in a specialty with a high burnout

rate still maintain an “average” amount of affective empathy?

It’s possible core physicians who are in the front line of pri-

mary care (family and internal medicine) are more efficient at

using ToM and cognitive empathy skills to more effectively blunt

their affective empathy so the burnout they are experiencing does

not further decrease their average-ranked BEES scores into lower

rankings which are −0.5 to −2.0 s.d. off the population norm.

In other words, the core physicians with higher JSPE scores are

presumably better able to maintain empathic role-playing com-

munication with their patients, even though they have burnout

rates at or above 50%. However, the conundrum is cognitive con-

trol over affective inputs takes an emotional toll on physicians

and contributes to higher rates of burnout—especially for women

(Lloyd and Gartrell, 1981; Hojat et al., 1999; Lindfors et al., 2009;

Backović et al., 2012). Those physicians in non-core specialties,

who theoretically do not need to display or use as many cogni-

tive empathy skills with their patients, have cognitive empathy

JSPE scores lower than physicians in core specialties. These non-

core physicians may not feel the need to communicate effectively

with their patients and therefore do not need to go through the

emotional labor to role-play an empathic response to the patient.
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Clearly, additional research is needed to elucidate the interactions

of affective and cognitive empathy with burnout and stress, espe-

cially regarding how a physician actually reacts to patients (i.e.,

state empathy) vs. their trait empathy.

SHOULD PHYSICIANS HAVE A HARDENED EMPATHIC

HEART?

Physicians frequently deal with the emotional burden of life,

death, and patients in pain during their practice, yet still have

to relate to patients in an empathic manner. There are several

ways a physician can respond to this burden. A physician can be

empathically neutral and perform what needs to be done to the

patient without feeling grief, regret, or other difficult emotions.

Alternatively, detached insight could be used to communicate

with and treat the patient. This detachment, orchestrated by

ToM and cognitive empathy, blunt the affective empathy path-

ways allowing the physician to respond to the patient with role-

playing behavior. Accomplishing this may be more difficult than

it sounds, since displaying role-playing empathy for the patient,

while feeling affective empathy which is different from what you

really want to express, leads to an empathic dissonance within

the physician. It takes considerable effort for the physician to

put forward an empathic front for the patient, especially when

the physician has a negative emotional reaction to the patient

that causes personal distress. Many physicians find maintain-

ing an empathic relationship with patients is not an easy task

and can be likened to an emotional labor. Just as one example,

there are complex biopsychosocial interactions needed to inter-

pret the degree of an individual’s pain and to respond with an

appropriate level of empathic support (Hadjistavropoulos et al.,

2011).

So is it necessary for a physician to have a hardened heart?

Being too empathetic can leave the medical personnel vulner-

able to the negative consequences of a patient’s medical con-

dition (Badger et al., 2008). An over empathic physician risks

over-identifying with their patients, whereby emotional responses

from the patient can threaten medical objectivity. Therefore, a

certain amount of emotional detachment from the patient is nec-

essary or else the physician lets the affective empathy bring about

feelings within themselves that detracts from their ability to effec-

tively manage the medical situation. Yet, on the other end of the

empathic spectrum, a total detachment from the patient by a

physician who appears not to care or is callous, does not establish

the empathic connection the patient desires and expects.

For those physicians entering core, patient-oriented special-

ties, maintaining an average level of affective empathy, while

having higher cognitive empathy skills would be beneficial in

maintaining a positive physician–patient rapport. However, this

level of empathy would not necessarily benefit physicians enter-

ing non-core specialties, since they deal with patients with

more intrusive techniques—even if ordered by a core physician.

Allowing too much affective empathy to overwhelm non-core

physicians as they perform surgeries, endoscopic exams, or diag-

nose patient pathologies, would potentially lead to ineffective

treatment of the patient as the physician pays more attention

to their own affective inputs vs. concentrating on the patient.

Therefore, for the non-core specialty physician, having a lesser

amount of affective empathy should result in less effort to main-

tain a reasonable detachment from the patient and enable more

efficient patient care.

Ultimately, the answer to the question is—“Yes”—physicians

need to harden their heart, but like most things in life the answer

is not “black or white.” Empathic shades of gray are needed

depending on the physician’s specialty and their innate levels of

affective and cognitive empathy. Assuredly, the most emotion-

ally difficult task for the physician is to moderate the degree to

which they harden their hearts. Physicians walk a fine empathic

line to ensure they can relate to the patient without becoming too

hardened themselves.
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Burnout syndrome among physi-

cians – the role of personality

dimensions and coping strategies.

Psychiatr. Danub. 23, 389–395.

Frontiers in Human Neuroscience www.frontiersin.org June 2013 | Volume 7 | Article 233 | 11

http://www.frontiersin.org/Human_Neuroscience
http://www.frontiersin.org
http://www.frontiersin.org/Human_Neuroscience/archive


Newton Empathy vs. a hardened heart

Phelan, K. D., and Newton, B. W.

(2000). Sex differences in the

response of postnatal rat lumbar

lamina X neurons to exogenously

applied galanin recorded in vitro.

Dev. Brain Res. 122, 157–163. doi:

10.1016/S0165-3806(00)00068-7

Rahimi-Madiseh, M., Tavakol, M.,

Dennick, R., and Nasiri, J. (2010).

Empathy in Iranian medical stu-

dents: a preliminary psychometric

analysis and differences by gen-

der and year of medical school.

Med. Teach. 32, e471–e478. doi:

10.3109/0142159X.2010.509419.

(Accessed January 4, 2013).

Rainville, P. (2002). Brain mechanisms

of pain affect and pain modulation.

Curr. Opin. Neurobiol. 12, 195–204.

doi: 10.1016/S0959-4388(02)

00313-6

Rezler, A. G. (1974). Attitude changes

during medical school: a review of

the literature. J. Med. Educ. 49,

1023–1030.

Roter, D., Hall, J., Merisca, R.,

Nordstrom, B., Cretin, D., and

Svarstad, B. (1997). Effectiveness

of interventions to improve patient

compliance: a meta-analysis. Med.

Care 36, 1138–1161.

Rothbart, M. K., and Bates, J. E. (1998).

“Temperament,” in Handbook of

Child Psychology: Vol. 3, Social,

Emotional, and Personality

Development, 5th Edn., series

ed. W. Damon, vol. ed. N. Eisenberg

(New York: Wiley), 105–176.

Saarela, M. V., Hlushchuck, Y.,

Williams, A. C., Schurmann,

M., Kalso, E., and Hari, R.

(2007). The compassionate

brain: humans detect intensity

of pain from another’s face.

Cereb. Cortex 17, 230–237. doi:

10.1093/cercor/bhj141

Self, D. J., Schrader, D. E., Baldwin,

D. C., and Wolinsky, F. D. (1993).

The moral development of medical

students: a pilot study of the possi-

ble influence of medical education.

J. Med. Educ. 27, 26–34.

Shamay-Tsoory, S. G., and Aharon-

Peretz, J. (2007). Dissociable

prefrontal networks for cognitive

and affective theory of mind: a

lesion study. Neuropsychologia

45, 3054–3067. doi: 10.1016/

j.neuropsychologia.2007.05.021

Shamay-Tsoory, S. G., Aharon-Peretz,

J., and Perry, D. (2009). Two systems

for empathy: a double dissociation

between emotional and cognitive

empathy in inferior frontal gyrus

versus ventromedial prefrontal

lesions. Brain 132, 617–627. doi:

10.1093/brain/awn279

Shanafelt, T. D., Boone, S., Tan, L.,

Dyrbye, L. N., Sotile, W., Satele, D.,

et al. (2012). Burnout and satisfac-

tion with work-life balance among

US physicians relative to the general

US population. Arch. Intern. Med.

172, 1377–1385. doi: 10.1001/arch-

internmed.2012.3199

Shapiro, J., Morrison, E. H., and

Boker, J. R. (2004). Teaching

empathy to first year medical

students: evaluation of an elective

literature and medicine course.

Educ. Health 17, 73–84. doi:

10.1080/13576280310001656196

Singer, T. (2006). The neuronal

basis and ontogeny of empathy

and mind reading: review of

the literature and implications

for future research. Neurosci.

Biobehav. Rev. 30, 855–863. doi:

10.1016/j.neubiorev.2006.06.011

Singer, T., and Lamm, C.

(2009). The social neuro-

science of empathy. Ann. N.Y.

Acad. Sci. 1156, 81–96. doi:

10.1111/j.1749-6632.2009.04418.x

Singer, T., Seymour, B., O’Doherty, J.,

Kaube, H., Dolan, R. J., and Frith,

C. D. (2004). Empathy for pain

involves the affective but not sen-

sory components of pain. Science

303, 1157–1162. doi: 10.1126/sci-

ence.1093535

Singer, T., Seymour, B., O’Doherty, J.

P., Stephan, K. E., Dolan, R. J., and

Frith, C. D. (2006). Empathic neural

responses are modulated by the per-

ceived fairness of others. Nature 439,

466–469. doi: 10.1038/nature04271

Sowell, E. R., Thompson, P. M.,

Holmes, C. J., Batth, R., Jernigan,

T. L., and Toga, A. W. (1999).

Localizing age-related changes in

brain structure between child-

hood and adolescence using

statistical parametric mapping.

Neuroimage, 9, 587–597. doi:

10.1006/nimg.1999.0436

Squier, R. W. (1990). A model of

empathic understanding and adher-

ence to treatment regimens in

practitioner-patient relationships.

Soc. Sci. Med. 30, 325–339. doi:

10.1016/0277-9536(90)90188-X

Straube, T., Schmidt, S., Weiss, T.,

Mentzel, H. J., and Miltner, W.

H. (2009). Sex differences in brain

activation to anticipated and experi-

enced pain in the medial prefrontal

cortex. Hum. Brain Mapp. 30,

689–698. doi: 10.1002/hbm.20536

Suchman, A. L., Roter, D., Green,

M., and Lipkin, M. Jr. (1993).

Physician satisfaction with primary

care office visits. Med. Care 31,

1083–1092.

Suh, D. H., Hong, J. S., Lee, D. H.,

Gonnella, J. S., and Hojat, M.

(2012). The Jefferson Scale of

Physician Empathy: a preliminary

psychometric study and group

comparisons in Korean physicians.

Med. Teach. 34, e464–e468. doi:

10.3109/0142159X.2012.668632.

(Accessed December 20, 2012).

Taft, T. H., Keefer, L., and Keswani,

R. N. (2011). Friends, alco-

hol, and a higher power. An

analysis of adaptive and maladap-

tive coping strategies among

gastroenterologists. J. Clin.

Gastroenterol. 45, e76–e81. doi:

10.1097/MCG.0b013e318207f3e3

Tavakol, S., Dennick, R., and Tavakol,

M. (2011). Empathy in UK medi-

cal students: differences by gender,

medical year and specialty interest.

Educ. Prim. Care 22, 297–303.

Testerman, J. K., Morton, K. R., Loo, L.

K., Worthley, J. S., and Lamberton,

H. H. (1996). The natural history of

cynicism in physicians. Acad. Med.

Suppl. 10, S43–S45.

Thomas, M. R., Dyrbye, L.,

Huntington, J. L., Lawson, K.

L., Novotny, P. J., Sloan, J. A.,

et al. (2007). How do distress and

well-being relate to medical student

empathy? A multicenter study. Soc.

Gen. Int. Med. 22, 177–183. doi:

10.1007/s11606-006-0039-6

Vachon-Presseau, E., Roy, M.,

Martel, M. O., Albouy, G.,

Chen, J., Budell, L., et al. (2012).

Neural processing of sensory

and emotional-communicative

information associated with the

perception of vicarious pain.

Neuroimage 63, 54–62. doi:

10.1016/j.neuroimage.2012.06.030

Valet, M., Sprenger, T., Boecker, H.,

Willoch, F., Rummeny, E., Conrad,

B., et al. (2004). Distraction

modulates connectivity of the

cingulo-frontal cortex and the

midbrain during pain – an fMRI

analysis. Pain 109, 399–408. doi:

10.1016/j.pain.2004.02.033

Walter, H. (2012). Social cogni-

tive neuroscience of empathy:

concepts, circuits and genes.

Emotion Rev. 4, 9–17. doi:

10.1177/1754073911421379

West, C. P., Huschka, M. M., Novotny,

P. J., Sloan, J. A., Kolatrs, J. C.,

Habermann, T. M., et al. (2006).

Association of perceived medical

errors with resident distress and

empathy. JAMA 296, 1071–1078.

doi: 10.1001/jama.296.9.1071

Woloschuk, W., Harasym, P. H., and

Temple, W. (2004). Attitude change

during medical school: a cohort

study. Med. Educ. 38, 522–534. doi:

10.1046/j.1365-2929.2004.01820.x

Wood, J. V., Saltzberg, J. A., and

Goldsamt, L. A. (1990a). Does

affect induce self-focused attention?

J. Pers. Soc. Psychol. 58, 899–908.

Wood, J. V., Saltzberg, J. A., Neale, J.

N., Stone, A. A., and Rachmiel, T.

B. (1990b). Self-focused attention,

coping responses, and distressed

mood in everyday life. J. Pers. Soc.

Psychol. 58, 1027–1036.

Wood, R. L. L., and Williams, C.

(2008). Inability to empathize fol-

lowing traumatic brain injury. J. Int.

Neuropsychol. Soc. 14, 289–296. doi:

10.1017/S1355617708080326

Xu, X., Zou, X., Wang, H., and Han,

S. (2009). Do you feel my pain?

Racial group membership mod-

ulates empathic neural responses.

J. Neurosci. 29, 8525–8529.

doi: 10.1523/JNEUROSCI.2418-09.

2009

Zalewski, T. P., von Reventlow, H.

G., Norra, C., Juckel, G., and

Daum, I. (2011). Cognitive and

affective empathy in depres-

sion linked to executive control.

Psychiatry Res. 189, 373–378. doi:

10.1016/j.psychres.2011.07.030

Zhou, Q., Eisenberg, N., Losoya,

S. H., Fabes, R. A., Reiser, M.,

Guthrie, I. K., et al. (2002). The

relations of parental warmth and

positive expressiveness to children’s

empathy-related responding and

social functioning: a longitudinal

study. Child Dev. 73, 893–915. doi:

10.1111/1467-8624.00446

Conflict of Interest Statement: The

author declares that the research

was conducted in the absence of any

commercial or financial relationships

that could be construed as a potential

conflict of interest.

Received: 25 February 2013; accepted:

15 May 2013; published online: 11 June

2013.

Citation: Newton BW (2013) Walking

a fine line: is it possible to remain an

empathic physician and have a hardened

heart? Front. Hum. Neurosci. 7:233. doi:

10.3389/fnhum.2013.00233

Copyright © 2013 Newton. This is

an open-access article distributed under

the terms of the Creative Commons

Attribution License, which permits use,

distribution and reproduction in other

forums, provided the original authors

and source are credited and subject to any

copyright notices concerning any third-

party graphics etc.

Frontiers in Human Neuroscience www.frontiersin.org June 2013 | Volume 7 | Article 233 | 12

http://dx.doi.org/10.3389/fnhum.2013.00233
http://dx.doi.org/10.3389/fnhum.2013.00233
http://dx.doi.org/10.3389/fnhum.2013.00233
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://www.frontiersin.org/Human_Neuroscience
http://www.frontiersin.org
http://www.frontiersin.org/Human_Neuroscience/archive

	Walking a fine line: is it possible to remain an empathic physician and have a hardened heart?
	Why is Physician Empathy Important?
	What is Empathy?
	Empathy Scales Reveal Sexual Dimorphism
	Empathy, Prosocial Behavior, and Moral Development
	Affective and Cognitive Empathic Responses use Different CNS Sites
	Genetic Conditions and Lesion Studies Substantiate Different CNS Regions are Used to Express Affective and Cognitive Empathy
	Sexual Dimorphism for Pain Plays a Role in Affective Empathy Sexual Dimorphism

	How does the Physician Respond to Pain and Disparate Traits in their Patients?
	The Physician and the Non-Compliant Patient
	How do Physicians Respond to Disparate Patients?

	Do Sexually Dimorphic Levels of Affective and Cognitive Empathy Determine what Medical Specialty a Student will Select?
	Affective Empathy vs. Residency Match

	How Physician Stress and Burnout Impacts Empathy
	Should Physicians have a Hardened Empathic Heart?
	Acknowledgments
	References


