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Abstract Empathy is a vicarious experience of others’ emotions, and is crucial to many forms of adaptive social interaction. Clinical, experimental, and functional neuroimaging studies convergently suggest a role for prefrontal-limbic circuits in mediating empathy. This study examined the prefrontal basis of empathy in a community sample using self-report measures: the frontal systems behavior scale (FrSBe), Barratt impulsiveness scale (BIS), and the interpersonal reactivity index (IRI). Multiple correlations emerged supporting an inverse relationship between prefrontal system dysfunction and empathy, particularly emotional empathy and perspective taking. Many of these relationships persisted after controlling for age, sex, and education. However, FrSBe scales did not correlate with one’s identification with fictional characters, and motor impulsivity correlated positively, presumably due to the different cognitive and emotional context (i.e. real versus fictional individuals). These studies parallel others using objective methodologies and suggest a graded relationship between prefrontal function and empathy and likely reflect normal variations in prefrontal-limbic function. # 2005 Elsevier B.V. All rights reserved. Keywords: Prefrontal; Executive; Empathy; Emotion; Personality



1. Introduction Empathy is the tendency to vicariously experience others’ emotional states (Davis, 1980; Mehrabian and Epstein, 1972). It is a very important aspect of emotion since it motivates both prosocial behavior, appropriate moral development, and discourages antisocial behaviors (Eisenberg, 2000; Litvack-Miller et al., 1997). Empathy is an important component of adaptive interpersonal relationships, and necessary for effective parenting and performance in healthcare professions (Ishii et al., 1997; Becker and Sands, 1988; Kerem et al., 2001). Conversely, empathy is lacking in many individuals who commit crimes such as child abuse, sex offenses, and violent crimes (Fernandez et al., 1999; Rosenstein, 1995; Loper et al., 2001). There are both cognitive and emotional components of empathy (Davis, 1980; Spinella and Lester, in review). Cognitive components of empathy are akin to ‘‘theory of * Tel.: +1 6097486049; fax: +1 6097485559. E-mail address: [email protected]. 0301-0511/$ – see front matter # 2005 Elsevier B.V. All rights reserved. doi:10.1016/j.biopsycho.2004.01.005



mind,’’ or the ability to mentally represent other peoples’ mental processes. This is a form of social cognition, allowing one to appraise another’s emotional state, in order to form an emotional reaction in response. Emotional components of empathy involve the actual emotional reaction. Several selfrating scales have been developed to measure empathy. Perhaps, the best-developed scale psychometrically is Davis’ interpersonal reactivity index (IRI), which has scales to rate both cognitive and emotional components (Davis, 1980). Several lines of evidence suggest a role for prefrontal cortex in empathy. Decreases in empathy result from traumatic brain injury that is associated with prefrontal and orbitofrontal hypoactivity (Eslinger, 1998; Varney and Menefee, 1993). A reduction in empathy is particularly seen in neurological insults that disrupt prefrontal-limbic connections (Bardenhagen et al., 1999). Cases of frontotemporal dementia suggest a role for right anterior temporal cortex in empathy. The right anterior temporal cortex is closely associated with orbitofrontal cortex (Perry et al., 2001). Multiple sclerosis has also been associated with reduced empathy, particularly in cases with concurrent executive
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dysfunction (Benedict et al., 2001). Smell identification correlates with empathy in normal, healthy individuals (Spinella, 2002a). However, correlations were only significant with right nostril smell identification, suggesting right orbitofrontal involvement given the predominantly ipsilateral projections of the olfactory system. Antisocial personality disorder (ASPD) is defined by a constellation of behaviors that stem from a lack of empathy and impulsivity, including manipulation, deceitfulness, aggressiveness, recklessness for the safety of others, irresponsibility, and lack of remorse for one’s action upon others (American Psychiatric Association, 2000). The related construct of psychopathy similarly has three underlying factors: deceitful interpersonal style, affective unresponsiveness, and impulsive antisocial behavior (Cooke and Michie, 2001). Several neuropsychological studies indicate that these conditions are associated with prefrontal dysfunction. Individuals with psychopathy have been shown to have deficits on neuropsychological measures sensitive to orbitofrontal cortex (Lapierre et al., 1995; Roussy and Toupin, 2000). However, psychopaths have executive function deficits that are associated with both orbitofrontal and dorsolateral prefrontal cortex (Dolan and Park, 2002). Conduct disorder (CD) is the childhood and adolescent equivalent of ASPD, characterized by aggression, destruction of property, deceitfulness or theft, and disregard for rules (American Psychiatric Association, 2000). There is also a lack of empathy in CD (Frick and Ellis, 1999). Chretien and Persinger (2000) found that executive function deficits correctly classified 89% of juvenile delinquents and controls, even though the two groups were equivalent in estimates of intelligence. Individuals with ventromedial prefrontal damage are also known to develop a behavioral syndrome termed ‘‘acquired sociopathy,’’ which consists of many psychopathy-like behaviors including a reduction in empathy (Barrash et al., 2001; Tranel, 1994; Blair and Cipolotti, 2000; Eslinger et al., 1992). Neuroimaging studies show decreased regional cerebral blood flow (rCBF) in frontotemporal and striatal structures of psychopathic violent offenders that is unrelated to the presence of psychosis, substance abuse, or current medication (Soderstrom et al., 2002). Raine et al. (2000) have shown reduced volume in the prefrontal cortex of individuals with antisocial personality disorder. A few neuroimaging studies have been done with regard to empathy. A functional magnetic resonance imaging (fMRI) study showed activation in the left superior frontal gyrus and orbitofrontal gyrus during judgements of empathy and forgivability (Farrow et al., 2001). Another study, using positron emission tomography (PET) showed activation in ventromedial prefrontal cortex and superior frontal gyrus during a task that requires judgement of emotion and sympathy, a construct overlapping with empathy (Decety and Chaminade, 2003). Accordingly, activation in the prefrontal-subcortical circuits (orbitofrontal and anterior cingulate cortex, nucleus accumbens, and caudate nucleus) was demonstrated in subjects engaging in social cooperation



during the Prisoner’s Dilemma Game (Rilling et al., 2002). Both neuroimaging and lesion studies suggest a role for prefrontal cortex, medial prefrontal, and orbitofrontal, in theory of mind ability (Goel et al., 1995; Stone et al., 1998). Collectively, these clinical and experimental studies suggest a role for prefrontal-limbic circuits in empathy, particularly involving orbitofrontal-anterior temporal circuits in the right hemisphere. Psychometric tests provide a measure of behavior that reflect brain structure and function. While they do not necessarily have anatomical specificity, a few have demonstrated sensitivity to the structure and function of prefrontal regions. For example, go/no-go, antisaccades, delayed alternation, and smell identification are sensitive to orbitofrontal dysfunction, and show several intercorrelations (Spinella, 2002b). Among self-rating scales, responses on the Barratt impulsivity scale (BIS) correlated with the microstructure of white matter in right prefrontal cortex in people with schizophrenia (Hoptman et al., 2002). Horn et al. (2003) showed BIS scores to relate to activation of prefrontal cortex in healthy individuals performing a response inhibition task (go/no-go). BIS scores correlate with errors on go/no-go, antisaccades, and delayed alternation, tasks with demonstrated sensitivity to prefrontal, particularly orbitofrontal dysfunction (Spinella, 2004). The frontal systems behavior scale (FrSBe) has both family/ caretaker and self-rating forms that assess behavioral dysfunction associated with prefrontal cortex and associated subcortical structures (e.g. the striatum, mediodorsal thalamus) (Grace and Malloy, 2001). It differentiates people with frontal lesions from those with non-frontal lesions (Grace et al., 1999). The FrSBe can also discriminate between prefrontal behavioral syndromes in people with Alzheimer’s disease and Huntington’s disease (Paulsen et al., 1996). FrSBe scores also correlate with objective measures of executive dysfunction (Chiaravalloti and DeLuca, 2003; Velligan et al., 2002). Elevated FrSBe scores have been associated with psychoactive drug use which has been associated prefrontal dysfunction in neuroimaging studies (Spinella, 2003; Volkow et al., 1999). FrSBe scores also relate to impulse-control aspects of eating in healthy individuals (Spinella and Lyke, 2004). This study sought to examine the relationship between standardized, self-rating scales of prefrontal-associated functions and empathy using psychometric measures in normal, healthy individuals.



2. Methods 2.1. Study 1 2.1.1. Participants The participants (N = 101; 50 females, 51 males) were a convenience sample of healthy, community-dwelling individuals. They were voluntarily recruited by research
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assistants from the local community surrounding the college campus. No specific selection criteria were given other than to find non-institutionalized, community-dwelling adults. Participants did not receive any financial compensation for their participation. Participants ranged in age from 14 to 57 years (M = 27.0, S.D. = 11.2) and had completed between 8 and 18 years of education (M = 14.0, S.D. = 2.3). 2.1.2. Measures 2.1.2.1. Frontal systems behavior scale (FrSBe). The FrSBe is an instrument that measures neurobehavioral traits associated with regions of the prefrontal cortex (Grace et al., 1999). It is a self-rating scale of 46 items, which yields scores for three scales of dysfunction: apathy (A, e.g. ‘‘I sit around doing nothing.’’), disinhibition (D, e.g. ‘‘I do risky things just for the heck of it.’’), and executive dysfunction (E, e.g. ‘‘I mix up a sequence, get confused when doing several things in a row.’’). These scales were designed to measure neurobehavioral syndromes associated with medial prefrontal, orbitofrontal, and dorsolateral prefrontal cortex, respectively. An adaptation of the FrSBe was needed to measure prefrontal-associated traits in this study: whereas the original version was designed for clinical populations and asks for pre- and post-injury/illness ratings for each item, participants in this study were only asked for one global self-rating per item. The normative data for the instrument indicate that all scales of the FrSBe have been noted to vary with age, sex, and level of education. Reliability studies of the FrSBe have shown high intrascale reliability in normal and clinical samples, and factor analytic data support the validity of the three scales (Grace et al., 1999; Grace and Malloy, 2001). Validity of the instrument is further supported by three lines of evidence: (1) people with frontal lobe injuries have higher scores compared to their pre-injury status, (2) people with frontal lobe injuries score higher than healthy controls, and (3) people with frontal lobe injuries score higher than those with non-frontal injuries. The instrument has also shown validity in psychiatric and dementia populations. The FrSBe total scores (combining the three subscales) ranged from 64 to 154 in this sample (M = 103.4, S.D. = 21.0) (Table 1). This is generally consistent with the data reported by Grace and Malloy (2001), who stratify their normative sample by age, sex, and education (Table 2). Due to the smaller sample size used here, it would not be possible to stratify in the manner done with the normative sample. Further, the normative sample scores may be somewhat lower: their participants were screened for any history of neurological, psychiatric, and substance abuse disorders, as well as for current use of any psychotropic medications. 2.1.2.2. Interpersonal reactivity index. The IRI is a 28item self-report scale designed to measure both cognitive and emotional components of empathy (Davis, 1980). The subscales of the IRI were arrived at by factor analysis and consist of perspective taking (IRIpt), fantasy scale (IRIfs),
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Table 1 Descriptive statistics for the frontal system behavior scale (FrSBe) and interpersonal reactivity index (IRI) scales in the sample for Study 1 Females



FrSBe A FrSBe D FrSBe E IRIpt IRIfs IRIec IRIpd



Males



Range



M



S.D.



Range



M



S.D.



16–43 19–47 21–59 4–27 3–28 11–28 0–20



28.9 30.8 35.7 17.5 17.2 20.9 10.8



6.1 7.5 8.9 4.7 5.9 4.9 5.1



20–51 20–53 26–66 0–25 0–26 1–26 0–21



32.6 36.6 42.0 14.0 13.8 16.3 10.8



7.4 7.7 9.3 5.4 6.2 5.2 6.1



Abbreviations: A, apathy; D, disinhibition; E, executive dysfunction; IRIpt, perspective taking; IRIfs, fantasy; IRIec, empathic; IRIpd, personal distress.



empathic concern (IRIec), and personal distress (IRIpd). Items of the IRIptscale address one’s tendency to take another’s point-of-view, akin to the ‘‘theory of mind’’ (e.g. ‘‘When I am upset at someone, I usually try to ‘put myself in his shoes’ for a while.’’) IRIfs scale items address the tendency to identify with fictional characters (e.g. ‘‘I really get involved with the feelings of the characters in a novel.’’). IRIec items relate to feelings of empathy towards others (e.g. ‘‘When I see someone being taken advantage of, I feel kind of protective towards them.’’), while IRIpd addresses the tendency to experience distress in stressful situations (e.g. ‘‘In emergency situations, I feel apprehensive and ill-atease.’’). The IRI has demonstrated good intrascale and test– retest reliability, and convergent validity is indicated by correlations with other established empathy scales (Davis, 1980). See Table 2 for means and standard deviations of scores derived from the IRI standardization sample (Davis, personal communication). Davis’ sample was comprised of male and female undergraduate students in an introductory psychology class. Despite the difference in samples (community sample versus college students), the IRI scores are generally comparable. 2.1.3. Results Pearson correlations with two-tailed significance showed several significant relationships between FrSBe and IRI Table 2 Reported normative data for the frontal system behavior scale (FrSBe) and interpersonal reactivity index (IRI) (Davis, personal communication; Grace and Malloy, 2001) Females



Males



M



S.D.



M



S.D.



FrSBeTa FrSBeTb



87.3 78.1



22.7 15.8



93.9 86.2



11.8 15.2



IRIpt IRIfs IRIec IRIpd



17.96 18.75 21.67 12.28



4.85 5.17 3.83 5.01



16.78 15.73 19.04 9.46



4.72 5.60 4.21 4.55



Abbreviations: IRIpt, perspective taking; IRIfs, fantasy; IRIec, empathic; IRIpd, personal distress; FrSBeTa, FrSBE total scores of individuals with 12 years of education; FrSBeTb, FrSBE total scores of individuals with 12 years of education.
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Table 3 Correlations between frontal system behavior scale (FrSBe) and interpersonal reactivity index (IRI) subscales Bivariate A IRIpt IRIfs IRIec IRIpd



Partial D



*



.24 .00  .32z .30y



Table 4 Descriptive statistics for the Barratt impulsiveness scale (BIS) and interpersonal reactivity index (IRI) scales in the sample for Study 2



E *



.24 .04 .28y .19



A y



.30 .13 .38z .31y



.16 .10 .24 * .31y



Females D .15 .12 .14 .13



E *



.21 .04 .28y .32z



(N = 101, two-tailed significance). Partial correlations are controlling for age, sex, and education (d.f. = 96). Abbreviations: A, apathy; D, disinhibition; E, executive dysfunction; IRIpt, perspective taking; IRIfs, fantasy; IRIec, empathic; IRIpd, personal distress. * p < = .05. y p < = .01. z p < = .001.



scores (Table 3). Inverse relationships emerged between two IRI scales (IRIpt and IRIec) and all three FrSBe subscales. There was no relationship between IRIfs and FrSBe scales, and IRIpd showed positive relationships with A and E. Partial correlations were performed controlling for the influences of age, sex, and education. Some correlations were diminished in magnitude, but many remained significant and in the same direction after removing demographic influences. IRIpt correlated inversely with E, IRIec correlated inversely with A and E, and IRIpd correlated positively with A and E (Fig. 1). In this sample, four males and eight females scored two standard deviations or more above the mean, indicating the possibility of clinically significant impairment. As discussed above, this was a community sample that was not screened for neuropsychiatric illnesses, so it is likely that some individuals participating would have some form of disorder. Common conditions such as substance abuse or attention deficithyperactive disorder would elevate scores on the FrSBe. 2.2. Study 2 2.2.1. Subjects The subjects were a separate convenience sample of healthy, community-dwelling individuals recruited by



BISnp BISm BISa IRIpt IRIfs IRIec IRIpd



Males



Range



M



S.D.



Range



M



S.D.



13–41 14–37 11–30 0–28 1–28 8–28 2–25



24.9 22.7 18.7 17.4 12.9 19.8 10.3



5.1 4.6 4.0 4.3 5.4 4.3 4.4



17–33 12–31 13–32 0–28 1–28 8–28 2–25



26.5 22.4 20.4 17.4 12.9 19.8 10.3



3.6 4.2 3.6 4.3 5.4 4.3 4.4



research assistants. The study was approved by an institutional review board and all subjects read and agreed to appropriate implied consent form. They did not receive any financial compensation for their participation. Ninetyeight subjects participated (49 female, 49 male), ranging in age from 16 to 57 (M = 26.2, S.D. = 10.4) years and achieving between 8 and 18 years of education (M = 13.9, S.D. = 2.2). 2.2.2. Measures The IRI was administered again in this study. Descriptive statistics for the IRI and BIS are reported in Table 4. 2.2.2.1. Barratt impulsiveness scale–version 11 (BIS). The BIS is a 30-item, self-rating scale, which measures three factors: non-planning (orientation toward the present rather than the future, BISnp), motor impulsivity (or acting without thinking, BISm), and attentional impulsivity (e.g. lack of concentration, BISa) (Patton et al., 1995). Representative items include: ‘‘I plan tasks carefully’’ (BISnp, inverted item), ‘‘I act on impulse’’ (BISm), and ‘‘I concentrate easily’’ (BISa, inverted item). The BIS has good psychometric properties and validity established in psychiatric and forensic populations. Two neuroimaging studies have demonstrated sensitivity of the BIS to prefrontal function. Normative data have not yet been reported for the BIS. 2.2.3. Results Pearson correlations were obtained between scales of the BIS and IRI (Table 5). Inverse correlations were found between IRI subscales (IRIpt and IRIec) with BIS subscales (BISnp and BISa). BISnp also correlated inversely with IRIfs, but BISm, however, correlated positively with IRIfs. After removing demographic influences with partial correlations, correlations between IRIpt, IRIec, and BISnp remained significant. The BISm correlation with IRIfs also remained significant.



3. Discussion



Fig. 1. Scatter plot of FrSBe total score and empathic concern.



The pattern of correlations observed here is consistent with prefrontal dysfunction in relation to empathy.



M. Spinella / Biological Psychology 70 (2005) 175–181 Table 5 Correlations between the Barratt impulsiveness scale (BIS) and interpersonal reactivity index (IRI) subscales Bivariate BISnp IRIpt IRIfs IRIec IRIpd



z



0.39 0.21* 0.30y 0.04



Partial BISm 0.03 0.26y 0.01 0.19



BISa



BISnp *



0.23 0.16 0.20* 0.17



z



0.35 0.19 0.25* 0.00



BISm



BISa



0.03 0.26y 0.01 0.17



0.15 0.14 0.09 0.13



(N = 99, two-tailed significance). Partial correlations are controlling for age, sex, and education (d.f. = 93). Abbreviations: BISnp, nonplanning; BISm, motor impulsivity; BISa, attention impulsivity; IRIpt, perspective taking; IRIfs, fantasy; IRIec, empathic; IRIpd, personal distress. * p < = .05. y p < = .01. z p < = .001.



Perspective taking (IRIpt) correlated inversely with apathy, disinhibition, executive dysfunction, nonplanning, and inattention. Emotional empathy (IRIec) similarly correlated inversely with all FrSBe scales and with nonplanning and inattention. These indicate a clear reduced tendency to think and feel from another person’s perspective in associated with characteristics of prefrontal dysfunction. Many of these relationships persisted after controlling for demographic influences. The inverse correlations with IRIpt suggest a possible deficit of theory of mind associated with antisocial behavior. A theory of mind impairment is not one of the diagnostic criterion for ASPD, but it is possible that it may be an associated feature in a subgroup of the population. Indeed, a lack of empathy could result from poor comprehension of social cues and/or lack of emotional reaction to perceived social cues. In support of this, a case of frontotemporal dementia has been reported with severe antisocial behavior and poor performance on a theory of mind task, but otherwise preserved executive functioning (Lough et al., 2001). Similarly, both neuroimaging and lesion studies suggest a role for medial prefrontal and orbitofrontal cortex in theory of mind ability (Goel et al., 1995; Stone et al., 1998). IRIpt items do not purely address theory of mind, however; they also have an empathic element. For example, the item ‘‘When I am upset at someone, I usually try to ‘put myself in his shoes’ for a while,’’ exemplifies a prosocial willingness to understand other’s perspective and resolve conflicts. This would be antithetical to antisocial tendencies. However, since the IRIpt scale has both empathic elements in many of its items, it could not be determined if the relationships observed here are due simply to reductions in empathy or also due to an inability to mentally represents another’s thoughts. Personal distress (IRIpd) correlated positively with FrSBe scales (A and E). Correlations with BIS subscales were also positive but did not reach significance. While both IRIec and IRIpd measure emotional aspects of empathy, the IRIpd scale items carry more of an emotional dysregulation component; the items all center around an inability to
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effectively manage one’s distress in difficult situations, resulting in tension, anxiety, and a feeling of loss of control. Thus, it is not surprising that this scale relates positively to prefrontal dysfunction. Indeed, prefrontal-limbic interactions have been associated with emotional regulation and dysfunction of this circuit results in poor anxiety management (Davidson, 2002). None of the FrSBe scales correlated with the fantasy scale (IRIfs), and motor impulsivity (BISm) correlated positively with it. The fantasy subscale measures one’s tendency to correlate with fictional characters. While this is a form of vicarious emotional experience, it does not carry the same cognitive meaning or emotional impact as reactions to people in real-life situations. It seems, therefore, that the relation between prefrontal dysfunction and empathy relates specifically to real-life situations is not a reflection of a non-specific emotional reaction. Motor impulsivity, on the other hand, showed a positive correlation with IRIfs. The FrSBE and BIS address related but not identical constructs, where the FrBSe samples a wider variety of prefrontal-associated traits. The BISm items are restricted to acting without forethought, so the association here may represent an impulsive tendency for one to be drawn into an appealing story line. In contrast, neither perspective taking (IRIpt) nor emotional empathy (IRIec) bore any relationship to motor impulsivity. A primary limitation of these studies is the self-rating methodology. This does not allow for functional localization of the traits examined here. However, the BIS and FrSBe have been validated as measures sensitive to prefrontal dysfunction, and, as such, the results are consistent with prefrontal substrates for empathy. Together with existing studies utilizing neurological populations and functional neuroimaging, this study provides convergent evidence utilizing different methodology. Each method of research in the behavioral neuroscience has its strengths and limitations. When used in combination, they can provide convergent evidence that transcends particular methodologies. Another potential limitation of the study is that the willingness of those approached to participate could relate to their level of empathy, i.e. some with lower levels of empathy may have declined to participate. However, the samples collected here approximate those reported by Davis (1980). Further, the scores obtained range from high to low, also based on Davis’ sample. It appears that the range of scores obtained here was sufficient to demonstrate a range of responses. However, results may be somewhat different in segments of the population that were not reached in this sample, such as institutionalized forensic or clinical populations. The FrSBe subscales were developed to characterize neurobehavioral syndromes produced by regional damage to prefrontal-subcortical circuits (medial prefrontal, orbitofrontal, and dorsolateral), but these scales may or may not measure the function of those discrete regions. Alternatively, they may assess traits that involve overlapping and
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widespread regions of prefrontal systems. Since all three FrSBe scales tended to correlate with the IRI subscales, it could indicate that multiple prefrontal regions are involved in those functions in some respect, or it could indicate a lack of anatomical specificity of the subscales. Medial prefrontal cortex has not been particularly associated with empathy in most studies. However, Raine et al. (1994) did find medial prefrontal hypometabolism in murderers. Further work with neuroimaging or brain injured samples may shed light on this issue. In sum, these studies found correlations between aspects of empathy and traits associated with prefrontal dysfunction. The directionality of these findings are meaningful and consistent with those found in clinical and functional neuroimaging studies. Further, these relationships are not simply due to demographic variations. These studies extend the findings of clinical lesion studies relating empathy to prefrontal function into the normal population. Many of the behaviors and traits observed in neuropsychiatric illnesses represent extreme variations of ordinary behaviors. Associations of deficient empathy and prefrontal dysfunction are more evident in more extreme cases, such clinically- or forensically-relevant cases of ASPD, CD, or neurological injury. However, this study demonstrates that these traits are continuously related to one another, which may represent a normal distribution of personality traits and prefrontallimbic function in the population. However, functions mediated by prefrontal systems are normally distributed throughout the population and subtle variations in structure and function produce individual differences in behavior and personality.



Acknowledgement The author would like to thank Mark Davis, Ph.D. for his assistance.



References American Psychiatric Association, 2000. Diagnostic and Statistical Manual of Mental Disorders, Text Revision, fourth ed. American Psychiatric Association, Washington, DC. Barrash, J., Tranel, D., Anderson, S.W., 2001. Acquired personality disturbances associated with bilateral damage to the ventromedial prefrontal region. Developmental Neuropsychology 18 (3), 355–381. Bardenhagen, F.J., Bowden, S.C., Shields, R.B., McKay, V., Smith, P.J., Vogrin, S., et al., 1999. Psychosocial and neuropsychological outcomes in two high-functioning males 20 years after traumatic brain injury. Neurocase 5 (4), 325–343. Becker, H., Sands, D., 1988. The relationship of empathy to clinical experience among male and female nursing students. Journal of Nursing Education 27 (5), 198–203. Benedict, R.H., Priore, R.L., Miller, C., Munschauer, F., Jacobs, L., 2001. Personality disorder in multiple sclerosis correlates with cognitive impairment. Journal of Neuropsychiatry and Clinical Neurosciences 13, 70–76.



Blair, R.J., Cipolotti, L., 2000. Impaired social response reversal A case of ‘acquired sociopathy’. Brain 123 (6), 1122–1141. Chiaravalloti, N.D., DeLuca, J., 2003. Assessing the behavioral consequences of multiple sclerosis: an application of the frontal systems behavior scale (FrSBe). Cognitive and Behavioral Neurology 16, 54–67. Chretien, R.D., Persinger, M.A., 2000. ‘‘Prefrontal deficits’’ discriminate young offenders from age-matched cohorts: juvenile delinquency as an expected feature of the normal distribution of prefrontal cerebral development. Psychological Reports 87, 1196–1202. Cooke, D.J., Michie, C., 2001. Refining the construct of psychopathy: towards a hierarchical model. Psychological Assessment 13, 171–188. Davis, M.H., 1980. A multidimensional approach to individual differences in empathy. Catalog of Selected Documents in Psychology 10 (MS. 2124), 85–100. Davidson, R.J., 2002. Anxiety and affective style: role of prefrontal cortex and amygdala. Biological Psychiatry 51 (1), 68–80. Decety, J., Chaminade, T., 2003. Neural correlates of feeling sympathy. Neuropsychologia 41, 127–138. Dolan, M., Park, I., 2002. The neuropsychology of antisocial personality disorder. Psychological Medicine 32, 417–427. Eisenberg, N., 2000. Emotion, regulation, and moral development. Annual Review of Psychology 51, 665–697. Eslinger, P.J., Grattan, L.M., Damasio, H., Damasio, A.R., 1992. Developmental consequences of childhood frontal lobe damage. Archives of Neurology 49 (7), 764–769. Eslinger, P.J., 1998. Neurological and neuropsychological bases of empathy. European Neurology 39, 193–199. Farrow, T.F., Zheng, Y., Wilkinson, I.D., Spence, S.A., Deakin, J.F., et al., 2001. Investigating the functional anatomy of empathy and forgiveness. Neuroreport 12, 2433–2438. Fernandez, Y.M., Marshall, W.L., Lightbody, S., O’Sullivan, C., 1999. The child molester empathy measure: description and examination of its reliability and validity. Sex Abuse 11 (1), 17–31. Frick, P.J., Ellis, M., 1999. Callous-unemotional traits and subtypes of conduct disorder. Clinical Child and Family Psychology Review 2 (3), 149–168. Goel, V., Grafman, J., Sadato, N., Hallett, M., 1995. Modeling other minds. Neuroreport 6, 1741–1746. Grace, J., Stout, J.C., Malloy, P.F., 1999. Assessing frontal behavior syndromes with the frontal lobe personality scale. Assessment 6, 269–284. Grace, J., Malloy, P.F., 2001. Frontal Systems Behavior Scale—Professional Manual. Psychological Assessment Resources, Inc., Lutz, FL. Hoptman, M.J., Volavka, J., Johnson, G., Weiss, E., Bilder, R.M., et al., 2002. Frontal white matter microstructure, aggression, and impulsivity in men with schizophrenia: a preliminary study. Biological Psychiatry 52, 9–14. Horn, N.R., Dolan, M., Elliott, R., Deakin, J.F., Woodruff, P.W., 2003. Response inhibition and impulsivity: an fMRI study. Neuropsychologia 41, 1959–1966. Ishii, K., Mori, E., Maehara, S., 1997. The relationship between maternal role attainment during pregnancy and empathy. Nihon Kango Kagakkaishi 17 (4), 37–45. Kerem, E., Fishman, N., Josselson, R., 2001. The experience of empathy in everyday relationships: cognitive and affective elements. Journal of Social and Personal Relationships 18 (5), 709–729. Lapierre, D., Braun, C.M., Hodgins, S., 1995. Ventral frontal deficits in psychopathy: neuropsychological test findings. Neuropsychologia 33, 139–151. Litvack-Miller, W., McDougall, D., Romney, D.M., 1997. The structure of empathy during middle childhood and its relationship to prosocial behavior. Genetic, Social, and General Psychology Monographs 123 (3), 303–324. Loper, A.B., Hoffschmidt, S.J., Ash, E., 2001. Personality features and characteristics of violent events committed by juvenile offenders. Behavioral Science and the Law 19 (1), 81–96.



M. Spinella / Biological Psychology 70 (2005) 175–181 Lough, S., Gregory, C., Hodges, J.R., 2001. Dissociation of social cognition and executive function in frontal variant frontotemporal dementia. Neurocase 7, 123–130. Mehrabian, A., Epstein, N., 1972. A measure of emotional empathy. Journal of Personality 40 (4), 525–543. Patton, J.H., Stanford, M.S., Barratt, E.S., 1995. Factor structure of the Barratt impulsiveness scale. Journal of Clinical Psychology 51 (6), 768–774. Paulsen, J.S., Stout, J.C., DelaPena, J., Romero, R., Tawfik-Reedy, Z., Swenson, M.R., et al., 1996. Frontal behavioral syndromes in cortical and subcortical dementia. Assessment 3, 327–337. Perry, R.J., Rosen, H.R., Kramer, J.H., Beer, J.S., Levenson, R.L., Miller, B.L., 2001. Hemispheric dominance for emotions, empathy and social behaviour: evidence from right and left handers with frontotemporal dementia. Neurocase 7, 145–160. Raine, A., Buchsbaum, M.S., Stanley, J., Lottenberg, S., Abel, L., Stoddard, J., 1994. Selective reductions in prefrontal glucose metabolism in murderers. Biological Psychiatry 36 (6), 365–373. Raine, A., Lencz, T., Bihrle, S., LaCasse, L., Colletti, P., 2000. Reduced prefrontal gray matter volume and reduced autonomic activity in antisocial personality disorder. Archives of General Psychiatry 57, 119–127. Rilling, J., Gutman, D., Zeh, T., Pagnoni, G., Berns, G., et al., 2002. A neural basis for social cooperation. Neuron 35, 395–405. Rosenstein, P., 1995. Parental levels of empathy as related to risk assessment in child protective services. Child Abuse and Neglect 19 (11), 1349– 1360. Roussy, S., Toupin, J., 2000. Behavioral inhibition deficits in juvenile psychopaths. Aggressive Behavior 26, 413–424.



181



Soderstrom, H., Hultin, L., Tullberg, M., Wikkelso, C., Ekholm, S., et al., 2002. Reduced frontotemporal perfusion in psychopathic personality. Psychiatry Research 114, 81–94. Spinella, M., 2002a. Correlations among behavioral measures of orbitofrontal function. International Journal of Neuroscience 112, 1359–1369. Spinella, M., 2002b. A relationship between smell identification and empathy. International Journal of Neuroscience 112, 605–612. Spinella, M., 2003. Relationship between drug use and prefrontal-associated traits. Addiction Biology 8 (1), 67–74. Spinella, M., 2004. Neurobehavioral correlates of impulsivity. International Journal of Neuroscience 114 (1), 95–104. Spinella, M., Lester, D. Components of Empathy, in review. Spinella, M., Lyke, J., 2004. Executive personality traits and eating behavior. International Journal of Neuroscience 114 (1), 95–104. Stone, V.E., Baron-Cohen, S., Knight, R.T., 1998. Frontal lobe contributions to theory of mind. Journal of Cognitive Neuroscience 10, 640–656. Tranel, D., 1994. ‘‘Acquired sociopathy’’: the development of sociopathic behavior following focal brain damage. Progress in Experimental Personality and Psychopathology Research 285–311. Varney, N.R., Menefee, L., 1993. Psychosocial and executive deficits following closed head injury: implications for orbital frontal cortex. Journal of Head Trauma Rehabilitation 8 (1), 32–44. Velligan, D.I., Ritch, J.L., Sui, D., 2002. Frontal systems behavior scale in schizophrenia: relationships with psychiatric symptomatology, cognition and adaptive function. Psychiatry Research 113 (3), 227–236. Volkow, N.D., Wang, G.J., Fowler, J.S., Hitzemann, R., Angrist, B., Gatley, S.J., et al., 1999. Association of methylphenidate-induced craving with changes in right striato-orbitofrontal metabolism in cocaine abusers: implications in addiction. American Journal of Psychiatry 156 (1), 19–26.



























[image: Prefrontal substrates of empathy: Psychometric ...]
Prefrontal substrates of empathy: Psychometric ...












[image: Formation of contacts on semiconductor substrates]
Formation of contacts on semiconductor substrates












[image: neural substrates of religious experience.pdf]
neural substrates of religious experience.pdf












[image: Multilayer plastic substrates]
Multilayer plastic substrates












[image: empathy pdf]
empathy pdf












[image: Unconscious Activation of the Prefrontal No-Go Network - Journal of ...]
Unconscious Activation of the Prefrontal No-Go Network - Journal of ...












[image: Neurobiological Substrates and Psychiatric Comorbidity]
Neurobiological Substrates and Psychiatric Comorbidity












[image: Psychometric properties of the Spanish version of the ...]
Psychometric properties of the Spanish version of the ...












[image: An integrate and fire model of prefrontal cortex ...]
An integrate and fire model of prefrontal cortex ...












[image: Prefrontal Structure Varies as Function of Pain ... - Roelofs Epan]
Prefrontal Structure Varies as Function of Pain ... - Roelofs Epan












[image: Distinct regions of medial rostral prefrontal cortex ... - Semantic Scholar]
Distinct regions of medial rostral prefrontal cortex ... - Semantic Scholar












[image: Prefrontal Structure Varies as Function of Pain ... - Roelofs Epan]
Prefrontal Structure Varies as Function of Pain ... - Roelofs Epan












[image: Neural Substrates of Contextual Interference during ...]
Neural Substrates of Contextual Interference during ...












[image: On the Perception of Probable Things: Neural Substrates ... - Cell Press]
On the Perception of Probable Things: Neural Substrates ... - Cell Press












[image: Distinct Regions of the Medial Prefrontal Cortex Are ...]
Distinct Regions of the Medial Prefrontal Cortex Are ...












[image: Ventromedial and Orbital Prefrontal Neurons ...]
Ventromedial and Orbital Prefrontal Neurons ...












[image: [Ebook] pdf An Epidemic of Empathy in Healthcare ...]
[Ebook] pdf An Epidemic of Empathy in Healthcare ...















Prefrontal substrates of empathy: Psychometric ...






between prefrontal system dysfunction and empathy, particularly emotional empathy and .... factor analytic data support the validity of the three scales. (Grace et ... 






 Download PDF 



















 142KB Sizes
 0 Downloads
 223 Views








 Report























Recommend Documents







[image: alt]





Prefrontal substrates of empathy: Psychometric ... 

an important component of adaptive interpersonal relation- ships, and necessary for effective parenting and ... Cognitive components of empathy are akin to ''theory of mind,'' or the ability to mentally represent other ... during the Prisoner's Dilem














[image: alt]





Formation of contacts on semiconductor substrates 

Dec 23, 2010 - The surface resistivity of cadmium-based substrates in par ticular, for example a CdZnTe semiconductor substrate, is degraded when the ...














[image: alt]





neural substrates of religious experience.pdf 

nonreligious targets. The neural substrates of human. emotionality have been extensively delineated.34. Similarly, religious language depends upon the cus- ...














[image: alt]





Multilayer plastic substrates 

Jul 12, 2004 - See application ?le for complete search history. (56). References Cited ..... mance Differences Arising From Use OF UV Or Electron.














[image: alt]





empathy pdf 

Page 1 of 1. File: Empathy pdf. Download now. Click here if your download doesn't start automatically. Page 1 of 1. empathy pdf. empathy pdf. Open. Extract.














[image: alt]





Unconscious Activation of the Prefrontal No-Go Network - Journal of ... 

Mar 17, 2010 - of 50 ms ranging from 100 to 700 ms. Inhibition rates were .... main experiment to rule out any effect of perceptual learning during the experiment. In this .... For illustration purposes, we show the BOLD time courses for all four ...














[image: alt]





Neurobiological Substrates and Psychiatric Comorbidity 

associated with AAS abuse, a variety of ad- verse effects have been reported. Some studies have reported that individuals who abuse AAS experience an increase in irritability, mood swings, aggression, depression, altered libido, acute paranoia, delir














[image: alt]





Psychometric properties of the Spanish version of the ... 

redundant and in order to make the administration easier, a revised and shortened version was ... (Sanavio, 1988) is a 60-item questionnaire that assesses the degree of disturbance ..... American Journal of Medical Genetics, 88,. 38â€“43.














[image: alt]





An integrate and fire model of prefrontal cortex ... 

[email protected]. November 23, 2005. Running title: Prefrontal cortex model. 1 ...... test of the evaluation software that they used to assess task related activity.














[image: alt]





Prefrontal Structure Varies as Function of Pain ... - Roelofs Epan 

toolbox implemented in the software program Statistical Para- metric Mapping .... of missing data and acquisition failures, GMV analyses were restricted to 89 ...














[image: alt]





Distinct regions of medial rostral prefrontal cortex ... - Semantic Scholar 

Apr 9, 2007 - be controlled by the computer or the experimenter in the following block. ..... Of course, a wide variety of processes are likely to .... Supplementary data are available at SCAN online. .... The architecture of cognitive control in ...














[image: alt]





Prefrontal Structure Varies as Function of Pain ... - Roelofs Epan 

in patients with CFS can account for up to one third of impairments in daily .... toolbox implemented in the software program Statistical Para- metric Mapping ...














[image: alt]





Neural Substrates of Contextual Interference during ... 

Imaging data for the two groups were ..... Visual stimuli were presented and behavioral data were ... puter running Presentation software (Neurobehavioral.














[image: alt]





On the Perception of Probable Things: Neural Substrates ... - Cell Press 

Nov 8, 2011 - ments call for a significant shift in the way we think about the neuronal ..... in MT reflects rather different functions and mechanisms. Figure 3.














[image: alt]





Distinct Regions of the Medial Prefrontal Cortex Are ... 

my and differences in methods used to spatially nor- malize and ... Data were acquired from 17 right-handed French- speaking .... map of t statistics (SPM{T}).














[image: alt]





Ventromedial and Orbital Prefrontal Neurons ... 

Jun 23, 2010 - case both when we go shopping simply because we are hungry ..... E, OFC neuron activated just before feedback in self-initiated trials with.














[image: alt]





[Ebook] pdf An Epidemic of Empathy in Healthcare ... 

sufferingCollecting and using data to drive improvement Healthcare is entering a new era driven by competition on value meeting patients needs as efficiently as ...


























×
Report Prefrontal substrates of empathy: Psychometric ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















