


L ong abstract:

There is disagreement in the literature about the exact nature of the phenomenon of
empathy. There are emotional, cognitive, and conditioning views, applying in varying
degrees across species. An adequate description of the ultimate and proximate
mechanism can integrate these views. Proximately, the perception of an object’s state
activates the subject’s corresponding representations, which in turn activate somatic and
autonomic responses. This mechanism supports basic behaviors (e.g., alarm, social
facilitation, vicariousness of emotions, mother-infant responsiveness, and the modeling of
competitors and predators) that are crucial for the reproductive success of animals living
in groups. The "Perception-Action Model" (PAM) together with an understanding of how
representations change with experience can explain the magjor empirical effectsin the
literature (similarity, familiarity, past experience, explicit teaching and salience). It can
also predict avariety of empathy disorders. The interaction between the PAM and
prefrontal functioning can also explain different levels of empathy across species and age
groups. Thisview can advance our evolutionary understanding of empathy beyond
inclusive fitness and reciprocal altruism and can explain different levels of empathy
across individuals, species, stages of development, and situations.
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0. INTRODUCTION

The concept empathy has had a difficult history, marked by disagreement and
discrepancy. Although it has been studied for hundreds of years, with contributions from
philosophy, theology, developmental psychology, social and personality psychology,
ethology, and neuroscience, the field suffers from alack of consensus regarding the
nature of the phenomenon. Despite this disagreement, the empirical data on empathy are
very consistent, across a wide range of species. Consider the following examples:



An albino rat sees a distressed conspecific suspended in the air by a harness; he presses a
bar to lower the rat back to safe ground, staying close to and oriented towards him (Rice
& Gainer 1962). Another rat sees a distressed conspecific receiving electric shocks and
does not press the bar to terminate the shock, he instead "retreat[s] to the corner...farthest
from the distressed, squeaking, and dancing animal and crouch[es] there, motionless”
(Rice 1964, p. 167). The response of arat to shock of a conspecific occurs without any
prior experience with shock, is stronger after prior experience with shock, and strongest
when prior shock occurred at the same time as to the conspecific (Church 1959).

In an experiment with rhesus monkeys, subjects were trained to pull two chains that
delivered different amounts of food. The experimenters then altered the situation so that
pulling the chain with the larger reward caused a monkey in sight of the subject to be
shocked. After the subjects witnessed the shock of the conspecific, two-thirds preferred
the non-shock chain even though it resulted in half as many rewards. Of the remaining
third, one stopped pulling the chains altogether for 5 days and another for 12 days after
witnessing the shock of the object. These monkeys were literally starving themselvesto
prevent the shock to the conspecific. Starvation was induced more by visual than auditory
cues, was more likely in animals that had experienced shock themselves, and was
enhanced by familiarity with the shocked individua (Masserman et al. 1964).

Human infants orient to the distress of others, often responding with their own distress
cries from infancy to 14 months (e.g. Sagi & Hoffman 1976; Ungerer 1990; Zahn-Waxler
& Radke-Yarrow 1982). After the first year, children start to show helping behaviors,
even when they have become distressed. They also imitate the distress behaviors of the
other, possibly "trying on" the expressions to better understand them (Zahn-Waxler et al.,
1977, in Thompson, 1987). With age, the level of personal distress decreases while
appropriateness of helping behaviors increases (e.g. (Zahn-Waxler et a. 1983).

These examples, al from empirical reports, show that individuals of many species are
distressed by the distress of a conspecific and will act to terminate the object’s distress,
even incurring risk to themselves. Humans and other animals exhibit the same robust
effects of familiarity, past experience, and cue salience (Table 1) and parallels exist
between the development of empathy in young humans and the phylogenetic emergence
of empathy (Hoffman 1990; de Waal 1996, respectively). These facts suggest that
empathy is a phylogenetically continuous phenomenon, as suggested by Charles Darwin
over a century ago (1871/1982).
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TABLE 1: Cross-species references for five main empathy literature findings. Empathy increases with
Familiarity (subject’s previous experience with object), Similarity (perceived overlap between subject and




object e.g. species, personality, age, gender), Learning (explicit or implicit teaching), Past experience (with
situation of distress), and Salience (strength of perceptual signal e.g. louder, closer, moreredlistic etc.).

The goal of thistheoretical review isto present data across disciplines so that the
continuity is apparent. Moreover, this paper aims to show that consistencies exist because
all empathic processes rely on a general perception-action design of the nervous system
that has been postulated for over a century, is adaptive for myriad reasons, and exists
across species. Recent advances in interdisciplinary research and tools for understanding
the brain provide strong support for the "Perception-Action Model" (PAM), warranting
its application to emotional domains. This Perception-Action Model also sheds light on
the ultimate level description, placing the emphasis on direct effects on reproductive
success from the general design of the nervous system, rather than on indirect effects
from helping behaviors. Thus, by fleshing out the phenomenon along both proximate and
ultimate levels, and by combining data across fields, a unified story emerges.

0.1. Terminology

0.1.1. Proximate ver sus ultimate

Ernst Mayr first created the distinction between proximate and ultimate causes of
behavior. According to Mayr, "proximate causes govern the responses of the individual
(and his organs) to immediate factors of the environment while ultimate causes are
responsible for the evolution of the particular DNA code of information with which every
individual of every speciesis endowed" (Mayr 1961, p.1503). Causes exist at each of
these levels; therefore, theoriesthat refer to different levels are not in conflict. For
example, when you help your distressed neighbor, it is because you "feel their pain”, or
because you will eventually need them to reciprocate? Given Mayr’s levels of causality,
these hypotheses are not in conflict; the former is a proximate explanation, the latter an
ultimate one.

0.1.2. Definitional distinctions

Much of the empathy literature focuses on whether empathy is an emotional or cognitive
process and distinguishing empathy from emotional contagion, sympathy, and
perspective taking (e.g. Eisenberg 1986; Feshbach 1975; Hoffman 1978; 1982; Hornblow
1980; Omdahl 1995; Shantz 1975; Wisp@1986). These distinctions are empirically based
and help to categorize behavior (Batson et al. 1987; Doherty 1997; Eisenberg et al. 1994;
1998; Eisenberg & Okun 1996; Rice 1964; distinctions summarized in Table 2), but they
have been overemphasized to the point of distraction. This overemphasis on definition
reflects the deeper problem that empathy lacks a proximate mechanism. Abstract and
elusive definitions like "putting oneself in the place of another” or "imaginatively
projecting oneself into the situation of another" (Allport 1937; Buchheimer 1963; Demos
1984; Goldie 1999; Smith 1989) indicate an insufficient understanding of the way the
nervous system instantiates empathy. Thirty years ago G. W. Allport said it best when he
concluded, "the process of empathy remains ariddle in social psychology...The nature of



the mechanism is not yet understood” (Allport 1968, p. 30 from Wisp@1987, original

italics).
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TABLE 2: Usage of terminology by most current researchers divided into main variables of classification,
updated for a perception-action view of the phenomena.

The original German word Einf h lung, of which the English "empathy" is Titchener’'s
trandation (1909; Wisp@1991, p. 78), literally means "feeling into," (Wisp@1986).

Einf h lung was thought to result from a process where observers project themselves into
the objects they perceive (Lipps 1903; McDougall 1908/1923; Titchener 1909). Theodore
Lipps first put forth a mechanistic account of Einf h lung, where the perception of an
emotional gesture in another directly activates the same emotion in the perceiver, without
any intervening labeling, associative, or cognitive perspective-taking processes (Lipps,
1903). Two paths have since diverged from the origina Einf h lung.

Some theories focused on the direct perception aspect, and on the basis of empathy in
emotiona contagion or imitation (e.g. Brothers 1990; Hatfield et al. 1993; Hume
1888/1990; Levenson 1996; Levenson & Reuf 1992; Nietzsche 1895/1920; Smith 1759;
Wermlund 1949). McDougall observesin his Introduction to Social Psychology "that the
behavior of one animal, upon the excitement of an instinct, immediately evokes similar
behavior in those of his fellows who perceive his expressions of excitement” (1908/1923,
p. 93). McDougall includes imitation of facial expressions from mother to infant, feelings
of tenderness evoked in observers of mother-infant interactions, and the contagious
distress evoked in chimpanzees by the distress of a conspecific.

Other theories make use of Lipps projection, imitation and imagination, without the
direct perception. This makes empathy a high-level, cognitive phenomenon, reserved for
humans (e.g. Allport 1961; Deutsch & Maddle 1975; Freud 1922/1945; Mead 1934;
Titchener 1915). Even in comparative frameworks, empathy can be synonymous with
"perspective taking”. In one cooperation paradigm, animals are considered to have
empathy if they can perform the task of their human partner after only having observed it
during training. The transfer task is successfully done by apes but not monkeys and is
interpreted as evidence that only the former have empathy (Povinelli et a. 1992a and b,
respectively). The task is not performed between conspecifics, and does not include an
emotional component.

Still other theories reject both the direct perception approach and the cognitive approach
and suggest that empathy is the result of conditioning (e.g. Allport 1924; Becker 1931,
Church 1959; Scheler 1923/1954). In the conditioning view, the distress of another is the
Conditioned Stimulus (CS), and the distressor itself is the Unconditioned Stimulus (US).
The subject learns that the CS predicts the US, and eventually responds to the distress of
the other with distress. Supporting this view, rats pre-trained with a shock paired to the
shock of a conspecific significantly decrease bar pressing for the remainder of the
experiment (interpreted as anxiety). However, as mentioned above, rats that experience
an un-paired shock also decrease bar pressing, just to alesser degree. Even subjects that
never experienced shock decreased bar pressing, but the response habituates quickly
(Church 1959). These results were replicated with pigeons (Watanabe and Ono 1986).



Developmental research has incorporated different levels of empathy by tracking changes
in the life-span (e.g. Eisenberg et al. 1983; Hoffman 1978; Ungerer 1990; Zahn-Waxler
& Radke-Yarrow 1982; Zahn-Waxler et al. 1992). Hoffman outlines a variety of
emotional and cognitive processes that are involved in empathy, but a great deal of work
needs to be done to clarify why these transitions take place, and how these levels interact
(1982, 2000).

These different views of empathy can be cohered into a unified whole if a broad view of
the perception-action model is taken. The perception-action model itself is empiricaly
when existing behavioral data on empathy is combined with recent data from physiology
and functional neuroanatomy. Applying the perception-action mechanism broadly
recoheres the discrepant views into a unified whole, and changes the ultimate model.

0.1.3. An overview of the model

Throughout, the object isreferred to as the primary individual who experienced the
emotion or state. The subject is the individual that secondarily experienced or understood
the emotion/state of the object, through empathy. The authors view the term empathy
broadly, smilar to Hoffman (2000), as. any process where the attended perception of the
object’s state generates a state in the subject that is more applicable to the object’s state
or situation than to the subject’s own prior state or situation.

While Hoffman's definition of empathy (2000), and that of many others focuses on the
response of the subject, our definition focuses on the process. A process model makes
empathy a superordinate category that includes all sub-classes of phenomena that share
the same mechanism. This includes emotional contagion, sympathy, cognitive empathy,
helping behavior, etc. (Figure 1). These phenomena al share aspects of their underlying
process and cannot be totally disentangled (as also suggested by Thompson 1987). All
forms of empathy involve some level of emotional contagion and personal distress (if
only at the representational level), and helping is never entirely for the sake of the object
(if only at the ultimate level). This process model also links empathy to all facilitation
behaviors that rely on perception-action (e.g. ideomotor actions, imitation, the yawn
reflex, automaticity, priming; see Figure 1).



Figure 1. In order to unify the various perspedives, empathy needs to be construed
broadly to include dl processesthat rely on the perception-adion mechanism. Thus,
perception-adion is a superordinate dass which includes two basic level caegories,
motor behavior and emotional behavior. Both of these basic level caegoriesinclude
subordinate caegories of phenomena. Thus, acrding to the model, various phenomena
like emotional contagion, cognitive empathy, guilt, and helping are smilar in that they
rely on the perception-adion mecdanism.

A Perception-Action Model of empathy spedficaly states that attended perception d the
objed's gate automatically activates the subjed’s representations of the state, situation,
and oled, andthat activation d these representations automatically primes or
generates the associated attonamic and somatic resporses, unlessinhibited (seeTable 3
for clarificaion on the terms).

Term Meaning
perception- From the Perception-Action Hypothesis of motor behavior
adion (Prinz 1987, 1992 1997. Term "response” used in text to refer




