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Abstract

Implicit in the longstanding disagreements about whether humans’ funda-
mental nature is predominantly caring or callous is an assumption of unifor-
mity. This article reviews evidence that instead supports inherent variation
in caring motivation and behavior. The continuum between prosocial and
antisocial extremes reflects variation in the structure and function of neu-
rohormonal systems originally adapted to motivate parental care and since
repurposed to support generalized forms of care. Extreme social behaviors
such as extraordinary acts of altruism and aggression can often be best un-
derstood as reflecting variation in the neural systems that support care. A
review of comparative, developmental, and neurobiological research finds
consistent evidence that variations in caring motivations and behavior re-
flect individual differences in sensitivity to cues that signal vulnerability and
distress and in the tendency to generalize care outward from socially close to
distant others. The often complex relationships between caring motivation
and various forms of altruism and aggression are discussed.
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Aggression: any
behavior that is carried
out with the proximate
goal of causing harm
to another individual
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INTRODUCTION

Whether humans’ essential nature is cruel or kind, callous or compassionate, is a question that has
been debated for millennia. Answers to this question have ranged from the most pessimistic to
the most optimistic extremes (Wrangham 2018). Two thousand years ago, the Greek philosopher
Epictetus claimed that, “Universally, be not deceived, every animal is attached to nothing so much
as to its own interest. Whatever then appears to it an impediment to this interest, whether this
be a brother, or a father, or a child, or beloved, or lover, it hates, spurns, curses,” (Long 1904,
p. 175). Callousness, in other words, is universal and inevitable. But the medieval theologian
Aquinas claimed the opposite: that humans experience “heartfelt sympathy for another’s distress,
impelling us to succor him if we can” (Aquinas 2007, p. 1311).

Proponents of both extreme views can rally evidence to support them. Humans’ worst behav-
iors far exceed hatred, spurning, and curses. In the twentieth century alone, nearly 200 million
people were killed by other people, including 60 million murdered and 130 million killed in
war (http://www.informationisbeautiful.net/visualizations/20th-century-death/). Historical
estimates suggest that rates of violent aggression in previous centuries were higher still (Eisner
2003). These numbers seem to support the conclusion that violence and cruelty are commonplace,
even normative.

However, the great majority of violence is committed by a small proportion of individuals
(Caspi et al. 2017, Falk et al. 2014). Mistaken beliefs that violence is common or normative may
reflect negativity biases that amplify the salience of antisocial behaviors and heighten attention
to and memory for the perpetrators of violence (Baumeister et al. 2001). Humans’ social nature
should not be defined only by antisocial behaviors (or their absence), as humans are also notable
for the scope and variety of their prosocial behavior, which find no equal among any other species
(Silk & House 2011). Kindness, hospitality, and generosity are cultural values that are emphasized
worldwide (Triandis 1978). Although helpful and life-saving acts are rarely recorded compre-
hensively, in the United States alone, some 10,000 people in the past century have been awarded
Carnegie Hero Fund medals for risking their lives to save strangers. Annually, over 100 US citizens
undergo surgery to give life-saving organs to strangers (Brethel-Haurwitz & Marsh 2014), over
7,000 donate bone marrow (Hammond 2016), and over 6 million give live-saving blood donations
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Altruism: behavior
intended to benefit the
welfare of another
individual

Care: a prosocially
oriented state that
motivates altruistic
behaviors like active
helping and defense
and inhibits aggression
against the object of
care

Altricial: refers to
offspring born
undeveloped and
requiring intensive
parental care

(https://www.redcrossblood.org/donate-blood/how-to-donate/how-blood-donations-help/
blood-needs-blood-supply.html). Globally, every month, over 2 billion people offer help to
strangers, over 1.5 billion people give money to charity, and over 1 billion people volunteer for
charitable organizations (Charities Aid Found. 2017).

Such extremes in social behavior contribute to ongoing struggles to reach consensus as to
humans’ fundamental social nature. The solution may lie in ceasing to conceptualize human
nature as uniform. Humans may be best described as possessing variable natures, which range from
extreme caring to extreme callousness. Understanding underlying causes of variation along this
continuum requires consideration of evolutionary, developmental, and neurobiological origins
of caring motivation and how individual variation in this motivation yields extremes in social
behaviors like altruism and aggression.

Altruism and aggression are often viewed as diametrically opposed. However, both behaviors
take many forms, such that aggression cannot be equated with antisociality or altruism with
prosociality. Aggression in defense of the self or another may be socially permissible or even
admirable, whereas some altruism reflects ultimately or proximally self-interested motives (de
Waal 2009). The complex motivations that underlie altruism and aggression may have impeded
prior efforts to understand how these phenomena are related. Clarity may be afforded by focusing
specifically on how social behaviors are motivated or impeded by care. This is the focus of this
review, which is distinguished from prior reviews of empathy and altruism (de Waal 2009) and
aggression (Anderson & Bushman 2002) in its focus on the origins of caring motivation in humans
and other social species and on how individual-level variation in care relates to the full continuum
of altruism and aggression, including extremes in these social behaviors.

THE EVOLUTIONARY ORIGINS OF CARE

The motivation to care about others’ welfare is thought to be supported by the neurohormonal
circuitry that evolved to support parental care (Batson 2010, Preston 2013, Swain et al. 2012),
which has long been viewed as among the most powerful of mammalian motivations (McDougall
1908). Early supporting evidence for this view included experiments showing that mother rats will
endure more aversive consequences to reach their pups than hungry rats will endure to reach food
or thirsty rats to reach water (Nissen 1930).

Prior to the emergence of mammals, rudimentary forms of parental care (such as nest defense)
emerged sporadically in various species. However, the mammalian lineage, which originated with
a group of hamster-like protomammalians called cynodonts, represented the first class of beings
whose offspring uniformly depended on intensive care for survival. Cynodonts were small and
warm-blooded, and their offspring (which were hatched from eggs) emerged too developmentally
immature to support their own metabolism (Oftedal 2002). Such metabolically needy and altricial
offspring could not have survived were it not for a key evolutionary development: lactation, which
enabled mothers to simultaneously provide offspring with warmth and high-quality and easily
attained nutrition (Pond 1977).

Lactation was an adaptive development only because it was accompanied by psychological and
behavioral adaptations that enabled offspring to benefit from their mothers’ milk. Such adapta-
tions included mothers’ reduced fearfulness of infants and increased motivation to approach and
maintain contact with them, enabling the infants to nurse (Pond 1977). These adaptations created
a foundation for fully fledged forms of costly parental care to emerge, including grooming, clean-
ing, huddling with, retrieving, and defending offspring—behaviors that are uniformly observed
in modern mammalian mothers (and some fathers), supporting their origins in cynodonts, the
progenitors of modern mammals.
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Figure 1
Brain systems involved in care. Abbreviations: BLA, basolateral amygdala; CeA, central amygdala; CeL,
centrolateral amygdala; CeM, centromedial amygdala; DA, dopamine; PAG, peri-aqueductal gray; SNS,
sympathetic nervous system; VTA, ventral tegmental area.

Evolved Neurohormonal Mechanisms Support Parental Care

The neurohormonal circuits that support mammalian parental care are likely exapted from preex-
isting circuits that evolved to support reproductive behaviors (Preston 2013). Within these circuits,
key structures include regions of the amygdala, periaqueductal gray, hypothalamus, bed nucleus
of the stria terminalis (BNST), ventral striatum, septum, and prefrontal cortex (Feldman 2015).

The entry point to the mammalian parental care system is thought to be the amygdala (Preston
2013), which encodes the affective significance of external stimuli and coordinates physiological
and behavioral responses through its interactions with higher- and lower-level structures. These
structures include the periaqueductal gray, which regulates primitive affective behaviors including
freezing, startle, nursing, and other elements of maternal care; the hypothalamus, which is recip-
rocally connected to the amygdala via the stria terminalis and other white matter pathways and
which regulates autonomic reactivity and produces key neurotransmitters involved in maternal
care; and the striatum, which regulates goal-directed approach in coordination with dopaminer-
gic structures that include the ventral tegmental area. The amygdala also helps guide emotionally
mediated decision making and behavior through its interactions with regions of the prefrontal cor-
tex (including ventrolateral, ventromedial, and orbitofrontal regions), as well as with the anterior
cingulate cortex and anterior insula (Feldman 2015) (Figure 1).

Reproductive neurohormones such as estrogen, progesterone, and prolactin support repro-
ductive physiology and behavior across species, including among reptiles, birds, and fish, in part
through their activity within these structures (Saltzman & Maestripieri 2011). However, two

20.4 Marsh



PS70CH20_Marsh ARI 8 September 2018 14:39

reproductive hormones—oxytocin and vasopressin—are produced only in mammals. These neu-
rohormones emerged in cynodonts as variations on an ancestral neuropeptide (vasotocin) that
regulates physiological and behavioral responses to rapid environmental changes (Feldman et al.
2016, Stoop 2012). Oxytocin’s and vasopressin’s uniquely mammalian status supports the idea that
these hormones evolved to support unique physiological and behavioral aspects of mammalian care.

Oxytocin Supports Uniquely Mammalian Forms of Care

Oxytocin is synthesized within the hypothalamus and propagated throughout the rest of the
brain via diffusion through extracellular space, dendritic release, and (in adults) long-range axonal
projections to other forebrain structures (Chini et al. 2017). These structures include the pituitary,
which releases oxytocin into the periphery, where it stimulates mammalian reproductive processes
such as uterine contractions and milk ejection.

In parallel, oxytocin’s release in the central nervous system supports uniquely mammalian
psychological processes involved in parental care (Carter et al. 2007). Oxytocin’s effects on the
entire suite of mammalian parental care behaviors have been demonstrated in species ranging
from rats, mice, and voles to sheep, cows, marmosets, and macaques. Oxytocin’s effects were first
demonstrated in rats (Pedersen & Prange 1979, Pedersen et al. 1982). Virgin female rats typi-
cally respond to rat pups with avoidance, aggression, or outright cannibalism. However, hormonal
and structural changes in the brain toward the end of a rat’s first pregnancy eliminate these re-
sponses and promote maternal care behaviors (Numan 2006). Initial efforts to identify the cause of
this change involved injecting various reproductive hormones (including estrogen, progesterone,
and prolactin) into the brains of virgin rats, but none noticeably affected maternal care. By con-
trast, injecting oxytocin caused a 400% increase in maternal behaviors—including nest building,
grooming, huddling, and retrieval—within an hour (Pedersen & Prange 1979, Pedersen et al.
1982). Thus, oxytocin’s evolutionary emergence supported not only lactation, but also the psy-
chological and behavioral changes that must accompany it. (Vasopressin can also promote care,
but more slowly and to a lesser degree.)

Importantly, oxytocin induces variable changes in caring behavior across individuals, with some
rats showing maternal care in the absence of oxytocin, and others failing to exhibit care even with
oxytocin. (Approximately 7% of rats in each group that Pedersen tested cannibalized at least
one pup.) Interactions with estrogen may play some role in this variation in rodents (Saltzman
& Maestripieri 2011), although individual variation persists even when controlling for estrogen
(Pedersen & Prange 1979, Pedersen et al. 1982). Variations in care also reflect differences in the
density of oxytocin receptors in key maternal care regions, including the striatum, hypothalamus,
amygdala, and BNST (Champagne et al. 2001). In voles, naturally occurring or experimentally
induced variation in oxytocin receptor density in the ventral striatum predicts variation in parental
care (Keebaugh et al. 2015). Innate differences in anxiety also influence maternal care, with rats bred
for anxiety providing more assiduous offspring care, even in threatening contexts, than other rats
(Bosch et al. 2005). Anxious mother rats retrieve offspring more quickly from danger and defend
them more vigorously against intruders than low-anxiety mothers due to enhanced oxytocin (and
vasopressin) release in the hypothalamus, amygdala, and BNST when pups are under threat (Bosch
2011, Bosch et al. 2005).

Direct evidence that the release of oxytocin within the amygdala is essential to active maternal
care was found in a study of rats conditioned to associate a specific odor (peppermint) with threat
(Rickenbacher et al. 2017). After this conditioning, mother rats tested alone froze in response to
the threat. But mothers with pups overrode this defensive response to protect their pups, either
huddling over them or attempting to bury the tube piping in the odor. Protective care could
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be eliminated by chemically blocking oxytocin receptors in the centrolateral amygdala. These
findings support the amygdala’s role in promoting active care, suggesting that oxytocin’s release
within the amygdala motivates a switch away from self-preservational behaviors like freezing in
favor of care.

Active care is also mediated by the striatum. Oxytocin promotes prosocial motivation through
its interactions with the striatal dopamine system, which supports goal-directed behaviors generally
(Numan 2006). Oxytocin release directly increases activity in dopamine-producing neurons in the
ventral tegmental area (Xiao et al. 2017), which promotes goal-directed caring motivation and
appropriate behavior via the striatum (Atzil et al. 2017, Hung et al. 2017). Because the release of
dopamine within the ventral striatum supports reward learning, oxytocin–dopamine interactions
reinforce the experience of the provision of care as rewarding. As a result, animals who have
successfully cared for offspring ultimately no longer require an intact oxytocin system to continue
providing responsive care (Numan 2006).

Relatively little research on oxytocin’s role in promoting parental care has been conducted
specifically in humans, in whom direct manipulations of oxytocin activity in the brain are infeasible.
No noninvasive methods of directly measuring activity in human oxytocin receptors currently
exist. Peripheral oxytocin levels can be measured in, for example, urine or saliva, but debates
persist regarding how well these measures reflect oxytocin levels in the brain (Churchland &
Winkielman 2012). The difficulty of directly measuring oxytocin in humans is a particular concern
for understanding forms of care not widely shared across species, including intensive paternal
care, which may reflect human-specific variations in the oxytocin system (see the sidebar titled
Sex Differences in Human Care). With these considerations in mind, oxytocin appears to support
parental care in humans much as it does in other mammals (Galbally et al. 2011). Changes in
peripheral oxytocin following interactions with infants correspond to the quality of mothers’
(and fathers’) infant care (Feldman et al. 2010, Kohlhoff et al. 2017), and administering oxytocin
intranasally [which has been shown to increase central oxytocin levels in humans, monkeys, and
rats (Calcagnoli et al. 2015, Lee et al. 2018, Quintana et al. 2015)] modulates neural responsiveness
to infants in key parental care regions, including the amygdala and striatum (Li et al. 2017, Riem
et al. 2011); increases adults’ preferences for infant faces (Marsh et al. 2012); and improves the
sensitivity of parental care (Naber et al. 2010).

SEX DIFFERENCES IN HUMAN CARE

Do men and women vary in their capacity for care? Because sex differences in care circuitry are highly species
specific (Akther et al. 2013, Keebaugh & Young 2011, Olazábal 2014), and because human parental care has many
unusual features—including intensive infant care and alloparental care by fathers—extrapolating from observations
in other species is difficult. Women generally self-report higher levels of caring motivation, but this may partly
reflect sex differences in the social desirability of care (Eisenberg & Lennon 1983). Women provide more care for
infants than do men, but fewer consistent sex differences in care-based altruism toward noninfants have been found.
Men and women are approximately equally generous in terms of low-risk forms of altruism for strangers, although
women engage in fewer risky heroic rescues and may more often avoid altruism when it is possible to do so (Bani
& Giussani 2010, DellaVigna et al. 2013). This may reflect women’s higher sensitivity to risk or men’s motivation
to engage in risky altruism that enhances status and reputation (Farthing 2005, Miller 2007). However, women are
slightly more likely than men to be altruistic kidney donors (Brethel-Haurwitz & Marsh 2014). Future research on
this topic should assess both self-reported and ecologically measured caring motivation and behavior in men and
women, controlling for prior caregiving experiences and pregnancies (Kim 2016).
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Alloparenting: active
care provided by adults
or older juveniles to
young who are not
their biological
offspring

Alloparenting Reflects Generalization of Care

Although some features of parental care are consistent across mammalian species, other features
vary considerably. Sex differences in parental care vary dramatically, for example. Wide species-
level variation is also observed in alloparenting, or the provision of care by mothers (and fathers,
in some cases) to offspring who are not their own. Alloparenting occurs in a variety of cooperative,
group-living mammals, including some carnivores, rodents, and primates, and requires two basic
psychological adaptations. The first is parents’ willingness to entrust offspring to others’ care, and
the second is adults’ desire to provide care broadly rather than narrowly.

Alloparenting is also promoted by activity in the oxytocin system. Administering oxytocin to
adult meerkats, for example, increases the degree to which they guard, feed, and associate with
unrelated juveniles (Madden & Clutton-Brock 2011). Oxytocin’s effects within the striatum appear
to be particularly relevant to alloparental care. Research in voles has found that what distinguishes
the three-quarters of nulliparous females who show alloparental care from those that ignore
or attack unfamiliar pups is the higher densities of oxytocin receptors in alloparents’ striatum
(Keebaugh & Young 2011, Ross et al. 2009). When these receptors are blocked, alloparental
care ceases. These findings support the contention that the neurohormonal circuity that supports
offspring care can be co-opted to support care more broadly. They also suggest that whereas the
sensitivity of parental care may be more closely linked to oxytocin’s effects in the amygdala, the
generality of parental care responding may reflect its effects in the striatum.

The emergence of alloparenting in a species is driven in large part by the neediness of that
species’ young. Alloparenting is over three times more common in species the young of which
are born highly altricial, or helpless and dependent. Because human infants are highly altricial,
remaining dependent on parental care for many years, it is unsurprising that humans are, as a
species, vigorous and motivated alloparents. Human babies are carried, cleaned, soothed, cuddled,
protected, and nursed by nonparent adults between 25% and 85% of the time during infancy
across essentially all modern cultures, including foraging cultures, suggesting that alloparenting
is a universal and evolved human adaptation (Hrdy 2009). Despite prevalent misconceptions that
optimal child development requires care primarily from a single attachment figure, alloparental
care from a network of nonmaternal female relatives, fathers, and other members of the community
substantially improves both children’s (and mothers’) outcomes (Bogin et al. 2014).

An important downstream effect of alloparenting is that, once the basic motivation is in place,
care can promulgate outward further—to older children, adults, and even individuals of other
species. A link between alloparenting and more general forms of care has been demonstrated
indirectly in rats, who both alloparent and provide care for unrelated adults (Ben-Ami Bartal
et al. 2014, 2016)—tendencies that are both mediated by the oxytocin system (Burkett et al.
2016). More direct evidence for the link between alloparenting and generalized care includes the
finding that, across 15 primate species (including humans), the extent to which a species engages
in alloparental care is the best predictor of altruistic helping among unrelated adults (Burkart et al.
2014) (Figure 2). Of the species tested, humans are among the most intensive alloparents and the
most prosocial toward unrelated individuals. The relaxation of thresholds for providing parental
care may therefore be intrinsically linked to the motivation to behave prosocially toward various
others—in other words, to engage in generalized forms of care (Marsh 2017).

PROXIMAL ELICITORS OF CARE

The existing literature supports the conclusion that ancient systems that evolved to support
parental care have been repurposed to support caring motivation more generally. Factors that
promoted alloparental care in humans—such as bearing small, altricial offspring—paved the way
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Figure 2
Proactive prosociality (nonreciprocal food sharing among unrelated adults) as a function of the extent of
allomaternal care across 15 primate species. Data taken from Burkart et al. (2014).

for care for unrelated children and adults to emerge. Consistent with the idea that care-based
altruism’s roots are in parental care, stimuli that promote care typically couple cues that evoke
infants, such as a vulnerable or cute appearance, with cues that signal distress.

Infantile Features Elicit Care

Caring motivation is reliably elicited by infantile stimuli, with infant-specific features like small
size and characteristic body and facial proportions reliably eliciting attention and care (Lucion
et al. 2017, Thompson-Booth et al. 2014). Exposure to infant cues can induce caring motivation
such that, for example, among rodents, repeated exposure to unfamiliar infants can cause initially
unwilling males and nulliparous females to care for them (Numan 2006), a change that is mediated
in part by an increase in oxytocin-producing neurons in the hypothalamus (Okabe et al. 2017).

In humans, exposure to infants elicits warm, caring responses (Glocker et al. 2009), perhaps
because exposure to infants modulates oxytocin activity (Cong et al. 2015). Images of infants are
highly appealing, generating both positive feelings and enhanced attention. In the International
Affective Picture Set (IAPS), which contains 715 emotionally evocative images used in thousands
of studies worldwide, the 7 most positively rated images all depict infants, including human ba-
bies, kittens, and puppies (Lang et al. 1999). Viewing images of human infants elicits behavioral
approach (Hammer & Marsh 2015) and causes perceivers to move more carefully (Sherman et al.
2013). Caring responses also generalize to adults that resemble infants by virtue of possessing
babyish features such as large eyes, high eyebrows, a large forehead, and a small nose and jaw
(Zebrowitz et al. 2009). Adults with these features are perceived to be more vulnerable and to
require care and protection. In one study, babyish-looking adults were more likely to have lost
résumés (to which their photos were affixed) mailed back to them than were less babyish adults
(Keating et al. 2003).

The fact that infantile features evoke caring responses is noteworthy in light of the highly
infantile features that all human faces possess (Hare 2017). Relative to modern primate relatives
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Self-domestication:
selection for tameness
and social tolerance,
which results in a suite
of neurohormonal,
anatomical, and
cognitive changes that
promote prosocial and
cooperative behavior

and ancestral hominids, modern adult humans’ craniofacial morphology retains infantile features
such as large eyes with pronounced sclera, small brow ridges, short faces, high domed foreheads,
and small teeth. These appearance features may be the result of self-domestication. Similar infantile
features are observed across domesticated species and reliably accompany selection for prosocial
traits, such as social tolerance and reduced aggression (Singh et al. 2017). In humans, as in other
domesticated species, a predisposition for prosociality and appearance cues that evoke prosocial
motivation may therefore have evolved in tandem.

Infantile features yield particularly strong caring motivation when paired with cues that signal
distress. Infant distress vocalizations, for example, have been described as the “audiovocal thread
of attachment” (Panksepp 1997, p. 262) that unites caregivers with infants, and their high pitch
and characteristic acoustic features evoke rapid care (Newman 2007), even from mothers of other
species (Lingle & Riede 2014). Whereas adult rats avoid distressed adults, they preferentially
approach distressed juveniles, a disparity that is mediated by oxytocin activity in the insula (Rogers-
Carter et al. 2018). Across human cultures, parents and other adults respond promptly to retrieve,
console, and defend infants who are crying (Bornstein et al. 2017), perhaps because the acoustic
structure of infant cries is tuned to elicit strong responses in the sensory cortex, amygdala, and
hypothalamus (Newman 2007). Imagery of children who are suffering or distressed can mobilize
care-based altruistic responding even from strangers. Well-documented examples include images
of the naked and terrified Phan Thi Kim Phúc (the so-called Napalm Girl) that were credited
with hastening the end of the Vietnam War and images of Alan Kurdi, a drowned Syrian child
refugee, that caused charitable donations for refugees to surge—by 55-fold over baseline, in the
case of one Swedish refugee organization (Slovic et al. 2017).

Responsiveness to infantile cues varies across individuals in humans as in other species. Mothers
and fathers exhibit a gradient of care, ranging from high and consistent responsiveness to infants’
needs, to moderate or inconsistent responsiveness, all the way to maltreatment or gross neglect
of offspring (Leerkes et al. 2009). Individual-level variation in alloparental motivation almost cer-
tainly occurs as well, given widespread variation in adults’ desire to adopt, foster, and otherwise
care for others’ children. Little research has investigated variation in alloparental motivation, al-
though variation in reported maternal motivation has been linked to mothers’ amygdala responses
to their own versus unfamiliar infants (Barrett et al. 2012).

Variation in parental sensitivity likely reflects multiple factors. One is the quality of care that
parents themselves received in childhood, with parents who were neglected or received inconsistent
care later providing lower-quality care themselves, likely due to alterations in the development
of care circuitry (Swain et al. 2012). Acute stressors also negatively affect care, with mothers
who are experiencing trauma or stress providing less sensitive care (Kim et al. 2016). Innate
factors, including genetic variants that influence functioning in oxytocinergic and serotonergic
parental care circuits, likely also drive variation in parental care (Bakermans-Kranenburg & van
Ijzendoorn 2008, Mileva-Seitz et al. 2013). Studies of DNA methylation suggest that the effects
of early maltreatment may result in part from changes in the transcription of these genes. In one
sample, adults who were abused as children showed increased methylation of several sites within
the oxytocin receptor gene OXTR, and abuse history interacted with methylation (which reduces
genetic expression) to predict adult psychopathology (Smearman et al. 2016).

Adult Distress Cues Can Elicit Care by Incorporating Infantile Features

Just as infants elicit care by signaling distress, the cues that adults use to signal distress elicit care
more effectively when they evoke properties of infants. Expressions of fear reliably elicit care for
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Face
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• Rounder appearance
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• Smaller silhouette

Infant Fearful Neutral

Figure 3
Infantile features of nonverbal fearful cues. Facial, vocal, and postural expressions of fear convey acute
distress and increase the expresser’s morphological similarity to an infant. Adult face photos taken from
Tottenham et al. (2009).

this reason. Fearful vocalizations, body postures, and facial expressions not only signal acute and
salient distress, but also all carry characteristics that resemble features of infants.

Fearful vocalizations are, for example, characterized by their high pitch and rough acoustic
quality, similar to the quality of infant cries (Lederman 2010). Fearful body postures include
a contracted silhouette, which reduces the apparent physical size of the expresser (de Gelder
et al. 2004). Fearful facial expressions share perceptual features with infants’ faces, including
enlarged and round eyes, high brows, and a rounded overall appearance (Figure 3). Infantile
vulnerability is attributed to adults expressing fear even when the expression is not recognized as
fearful (Marsh et al. 2005). Accordingly, fearful facial expressions elicit caring motivation from
perceivers, even when the expressions are presented subliminally (Brethel-Haurwitz et al. 2017,
Marsh & Ambady 2007). Like infants’ faces, fearful expressions also elicit behavioral approach,
particularly in perceivers with more caring personalities (Hammer & Marsh 2015). Fearful cues
may serve similar functions in humans as they have long been known to serve in other social species
(Lorenz 1966), with cues that signal fear and submission inhibiting aggression and eliciting care via
their resemblance to infants—suggesting that alloparental care responses can generalize outward
to anything that resembles a distressed infant.

Consistent with this finding, perceiving fearful facial, body, and vocal expressions elicits re-
sponses in key parental care structures, most notably the amygdala (Aube et al. 2015, Fusar-Poli
et al. 2009). The amygdala plays a central role in coordinating experienced fear and fear learning,
and activity in this structure in response to others’ fear may represent an empathic response that
enables correct identification of others’ fearful emotional states through self–other mapping—
a critical step toward providing care (Marsh 2016). Oxytocin seems to amplify the amygdala’s
sensitivity to fearful cues (Wang et al. 2017), with oxytocin administration selectively improving
recognition of fearful expressions (Leppanen et al. 2017) and increasing self-reported empathy for
those expressing fear (Hubble et al. 2017).
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The perception of other forms of distress, including physical pain, suffering, and sadness, are
also linked to caring responses, although the mechanisms of action are not as clearly articulated
as those for fear perception. Observing others’ pain results in empathic activation in brain regions
that represent emotional and motivational features of pain, including the anterior insula and
anterior cingulate cortex (Marsh 2018), and these empathic response patterns have been linked to
caring motivation (Hein et al. 2010). The anterior insula may play a particularly important role
in representing various forms of distress and coordinating caring responses (Rogers-Carter et al.
2018). However, a strictly empathic response to pain or suffering—in the sense of understanding
the emotional state—reflects processes that are distinct from those that generate care. Because
cues that convey pain and sadness do not clearly incorporate infantile properties that elicit care,
these cues may elicit less reliable or robust prosocial responses. They may also elicit different
forms of care. Whereas perceiving others’ fear generates active helping, the perception of pain,
suffering, or sadness may be more likely to elicit soothing or consolation (Bandstra et al. 2011,
Sinaceur et al. 2015).

A CONTINUUM OF SOCIAL BEHAVIORS ASSOCIATED WITH CARE

Interpreting caring motivation through the lens of exapted parental care systems may be essential
for understanding observed individual-level variation in social behavior. Across species, the neu-
rohormonal circuitry that supports parental care shows individual-level variation that corresponds
to variation—within and between species—in caring motivation and behavior. Extremes in human
social behavior, including extreme forms of altruism and aggression, may also be best explained
as resulting from individual-level variations in basic care circuitry (Figure 4).

Altruism and Extreme Expressions of Care

Whereas any behavior aimed at improving another’s welfare can be termed altruistic, care-based
altruism refers specifically to altruism performed in response to distress and vulnerability, for
example, coming to the aid of a child who is crying. Extreme forms of care-based altruism, such
as heroic rescues and donations of organs to strangers, are costly or risky and confer no concrete
benefits to the altruist. Only recently have formal efforts been made to understand neurocognitive
processes that promote such extreme expressions of care. Initial evidence suggests that extraor-
dinary care-based altruism may reflect both unusual care circuitry responsiveness and unusual
generalization of care.

Oliner (2002) conducted the earliest formal exploration of extraordinary altruism, interview-
ing over 700 Holocaust rescuers. Their retrospective reports confirmed that they were primarily
motivated by the desire or perceived obligation to provide care to individuals in need, with com-
passion for those who were suffering and vulnerable being the most commonly referenced specific
motivation. Over one-third of rescuers reported being spontaneously moved to help after a face-
to-face encounter with a suffering victim, consistent with these rescues resulting from activity in
care circuitry.

A recent archival study also found that heroic rescuers who had, for example, saved strangers
from fires or assaults overwhelmingly reported that their decisions were fast and spontaneous
responses to perceived need, vulnerability, or distress (Rand & Epstein 2014). These rescuers faced
novel and unpredictable situations, making their actions unlikely to reflect cortically mediated
rational analyses. It is more likely that their actions were supported by subcortical care circuitry
that enabled rescuers to identify victims’ distress and suppress the urge to freeze in favor of
caring approach, similar to rodent demonstrations of caring behavior under threat (Preston 2013,
Rickenbacher et al. 2017).
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Figure 4
Factors associated with variation in caring motivation and behavior across species and individuals. The list is not intended to be
comprehensive, but rather to include factors associated with increased or decreased caring motivation and behavior at the level of the
species, the brain, the individual, and the situation.

The role of parental care circuitry in extreme care-based altruism has been directly evaluated
in research with another group of extreme altruists, altruistic kidney donors. Consistent with
Oliner’s (2002) observations, adults who donate kidneys to strangers consistently describe care-
and compassion-related values as their primary motivation for donating (Massey et al. 2010) and
behave altruistically across various domains (Henderson et al. 2003). Functional neuroimaging
scans have revealed that extraordinary altruists also show heightened amygdala responses to fearful
expressions relative to controls and linked this pattern to altruists’ greater ability to recognize
fearful expressions (Marsh et al. 2014). (These findings reinforce the idea that individual variation
in care reflects variation not only in caring tendencies, but also in care-related capacities.) No
similar group differences were observed in response to angry expressions, consistent with altruists’
heightened sensitivity being specific to care-related cues. In a second neuroimaging study (Brethel-
Haurwitz et al. 2017), extraordinary altruists’ increased self-reported care in response to brief
descriptions of strangers in distress (which were preceded by fearful facial expression primes) was
correlated with enhanced activation in their amygdala and periaqueductal gray. Greater functional
and structural connectivity between these structures was also seen in altruists relative to controls,
directly linking extreme altruism to recruitment of parental care circuitry.
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Together with previous findings linking responses to fearful expressions and infantile faces
(Hammer & Marsh 2015, Marsh et al. 2005) and demonstrating oxytocin’s role in modulating
amygdala responses to fearful expressions (Wang et al. 2017) and improving recognition of these
expressions (Leppanen et al. 2017), these findings implicate enhanced oxytocin activity—whether
due to increased release of oxytocin or to greater receptor density—in the amygdalas of extraor-
dinary altruists. Oxytocin’s effects in the lateral portion of the central nucleus of the amygdala
(Rickenbacher et al. 2017, Viviani et al. 2011) may drive enhanced care-based altruism, increased
sensitivity to others’ fear, and increased amygdala responsiveness to these expressions. The origin
of this variation is likely a combination of innate and environmentally influenced factors, given
evidence both for moderate heritability of individual variation in altruism and for parental care
circuitry being modulated by life experience (Knafo et al. 2011, Rushton et al. 1986).

Normative Expressions of Care

Extreme acts of risky or costly care-based altruism to benefit strangers are relatively uncommon
(Brethel-Haurwitz & Marsh 2014; http://www.carnegiehero.org/search-awardees/), but less
extreme acts of altruism are much more common. The prevalence of normative forms of altruism
generally varies as a function of four factors: individual variation in caring motivation, potential
risks and costs to the altruist, closeness of the beneficiary, and auxiliary benefits that altruism can
yield ( Jaeggi et al. 2010, Staub & Vollhardt 2008).

The emergence of human alloparenting ensures that many people are capable of caring for
even distant others. Normative forms of altruism, like donating blood and volunteering to help
strangers, are often motivated by care, and their prevalence increases in response to suffering and
distress. Blood donations spike after national tragedies, consistent with these donations represent-
ing caring responses to suffering (Schmidt 2002). Whether a victim will receive care from strangers
in naturalistic settings is strongly predicted by whether their distress and need are correctly inter-
preted (Staub 1974). Explicit nonverbal depictions of distress—particularly in juveniles—increases
altruism for strangers in the laboratory, especially among those who are adept at recognizing dis-
tress (Marsh & Ambady 2007, Slovic et al. 2017, Small & Verrochi 2009). Individual differences
in sensitivity to fearful facial expressions predict variations in charitable donations, volunteering
behavior, and everyday kindness (Marsh et al. 2007, Rajhans et al. 2016). These findings are con-
sistent with the idea that variation in the functioning of care circuitry contributes to individual
variation in caring motivation and behavior.

However, the prevalence of altruism declines as risks and costs to the altruist increase. For many
people, caring motivation may be insufficient to overcome the aversion to undertaking personal
risks to benefit strangers. Thus, whereas only a few hundred people in the United States donate
organs to strangers or perform heroic rescues per year, several thousand donate bone marrow or
stem cells to strangers, which can be time intensive and uncomfortable but is not risky (Ham-
mond 2016), and millions donate blood or plasma, which is minimally costly or risky (https://
www.redcrossblood.org/donate-blood/how-to-donate/how-blood-donations-help/blood-
needs-blood-supply.html). Another approximately 144 million donate money to charity, 106
million volunteer for charitable organizations, and 188 million report engaging in everyday
helping behaviors like giving strangers directions or returning their lost belongings to them
(Charities Aid Found. 2017). These forms of altruism vary in costliness and are generally not
risky.

Costly or risky altruism is usually performed to benefit socially or genetically close others as
a result of several factors. Caring motivation is generally greater for close others; implicit in the
idea that care derives from parental care circuitry is the assumption that care is experienced most
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strongly for those with whom strong bonds—particularly parental bonds—have been formed. The
act of caring also increases future motivation to care by strengthening reinforcement pathways,
such that individuals are more likely to give care in the future to those to whom they have previously
given care in the past (Atzil et al. 2017). In addition, because nonverbal cues displayed by similar
or familiar others are easier to interpret, the distress of similar and familiar others is more likely
to be correctly interpreted and responded to.

Motivations other than care can also promote altruism for close others. Reciprocity-based
altruism is performed to benefit recipients who are socially close or share group membership
with the altruist and who have either helped the altruist in the past or are anticipated to do so
in the future. This form of altruism is supported primarily by cortico-striatal networks that are
distinct from care networks and that promote learning and behavioral responses to anticipated
rewards (Rilling & Sanfey 2011). Kin-based altruism, by contrast, motivates altruism for genetic
relatives who can propagate genes shared by the altruist and the beneficiary. This form of altruism
is observed across species, including among humans, who are, for example, more likely to provide
costly help (such as donations of organs) for genetic than for nongenetic relatives (Rodrigue et al.
2016). Kin-selected altruism is likely supported by activity in social and affective brain networks
that enable recognition and favoring of kin (Platek & Kemp 2009). Preferences for helping kin may
explain altruistic biases toward helping similar and familiar others more generally, as similarity
and familiarity are both markers of relatedness.

Together, the forces that promote altruism for socially and genetically close others contribute
to a gradient of generosity termed social discounting (Jones & Rachlin 2006). Social discounting
entails placing less value on the welfare of more distant others and follows a hyperbolic function,
such that people will typically sacrifice up to four times more resources to help close relative to
distant others. However, social discounting functions vary, with individuals who engage in extreme
forms of altruism showing unusually shallow social discounting functions (Vekaria et al. 2017),
consistent with the generality of their caring responses. Individual variation in care-based altruism
for strangers may reflect both responsiveness of the care circuitry—which dictates whether distress
will be detected and self-preservation overridden in favor of active care—and variation in the social
discounting curve—which dictates how much value is placed on improving the welfare of strangers.

Factors not directly related to care also motivate normative altruism for close others and
strangers, and each factor is governed by distinct neurocognitive mechanisms. For example, costly
prosocial behavior can be a signaling device that serves sexual selection functions, which may
explain why more men than women engage in some risky forms of altruism, and why women
express a preference for such men (Miller 2007). Altruism may also satisfy cultural norms regarding
hospitality, helping needy strangers, and making charitable donations (Brethel-Haurwitz et al.
2016). Social norms are important to consider when conducting laboratory research on normative
altruism, as observing and monitoring participants’ behavior may make the desire to satisfy social
norms particularly salient.

Of course, whether any given form of altruism is culturally normative varies across cultures.
Hospitality and generosity for close others tends to be universally valued (Triandis 1978), but
more variation is observed in norms regarding helping strangers. The Charities Aid Founda-
tion has found that residents of relatively wealthy and industrialized nations generally engage
in more stranger-directed altruism—although altruism for strangers is generally increasing over
time worldwide (Charities Aid Found. 2017). Possible explanations for these patterns include the
fact that prosperity and well-being tend to promote a variety of beneficent behaviors, including
altruism (Brethel-Haurwitz & Marsh 2014, Korndörfer et al. 2015). Prosperity also corresponds
to shifts away from collectivist values in favor of individualist values (Santos et al. 2017). Individ-
ualism emphasizes individual expression and values rather than membership in defined and stable
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social groups. This is important because emphasizing defined and stable groups generally reduces
care for those outside the group (Cikara et al. 2011). Thus, as individualism increases, care for
those outside of close social networks may also increase.

Finally, altruism can result in a so-called warm glow that reinforces future similar behavior,
and this may be particularly true for low-cost altruism that satisfies cultural values or results in
positive emotions in the recipient that the altruist can enjoy vicariously (Harbaugh et al. 2007,
van der Linden 2018). As a result, negative mood may increase altruistic behavior performed in
the service of mood regulation.

It should be emphasized that the various motivations for altruism are not mutually exclusive
and can operate simultaneously. Disentangling how various forces combine to promote a given act
of altruism can therefore be difficult. Self-reported motivations are unreliable, as the forces that
promote altruism can operate either consciously or unconsciously (de Waal 2009), and laboratory
manipulations can introduce confounds like social desirability. Studying those who engage in
extraordinary real-world altruism for strangers is useful for understanding care-based altruism
because other motivations like reciprocity, kin selection, familiarity or similarity of the recipient,
cultural norms, and vicarious joy can be ruled out.

Aggression and Extreme Deficits in Care

At the opposite end of the caring continuum from those who engage in extraordinary altruism lie
those individuals who exhibit unusual callousness, or deficits in care. A pathologically callous and
uncaring nature is the signature feature of psychopathy, a personality disorder marked by limited
prosocial emotions like empathy and remorse, a failure to form strong bonds with others, and
persistent antisociality and aggression (Blair et al. 2006). Whereas caring motivation promotes
altruism and prosociality, its absence reduces these behaviors and represents a significant risk
factor for persistent aggression and antisocial behavior. Research on the origins and correlates
of uncaring traits, specifically psychopathy, have yielded important insights into the origins and
outcomes of extreme deficits in care.

Consistent with the idea that psychopathy represents the low end of a continuum of stable indi-
vidual variation in care, the callous and uncaring traits that typify this disorder vary continuously in
the population, rather than being confined to a small taxon of so-called psychopaths (Edens et al.
2006). These traits can be identified even in early childhood (Blair et al. 2006) and are relatively
stable over the life course (Lynam et al. 2007). As is also true of altruistic traits, the emergence
of uncaring traits in psychopathy reflects both heritable factors and early childhood experiences
(Viding & McCrory 2017). Major temperamental risk factors for psychopathy include low inhibi-
tion and a fearless disposition, and environmental factors include being reared by unresponsive or
detached caregivers (Hyde et al. 2016). These risk factors combine to influence relatively stable
trajectories of atypical neurodevelopment.

In at least three respects, aberrant patterns of brain structure and function in psychopathic
individuals reflect opposite patterns to those observed in extreme altruists. First, although they
are often described as being low in empathy, psychopathic individuals are primarily insensitive
to others’ distress and show the most consistent deficits in recognizing fear (Dawel et al. 2012,
Marsh & Blair 2008), a deficit that can be observed from early childhood (White et al. 2016).
Second, psychopathic adolescents and adults show reduced amygdala activation to others’ distress,
particularly fearful expressions, a pattern not seen in response to other emotional expressions
(Carré et al. 2013, Lozier et al. 2014). Third, psychopathic individuals’ amygdalas are smaller and
show structural deformities relative to controls (Vieira et al. 2015, Yang et al. 2009). Reduced
amygdala volume in adolescents can predict psychopathy, aggression, and violence 3 years after
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the initial brain scans, even after controlling for earlier levels of these features (Pardini et al. 2014).
Together with evidence of atypical oxytocin-linked genetic expression in psychopathy (Cecil et al.
2014, Dadds et al. 2014), which could result in aberrant development of oxytocin circuits, these
findings suggest that extreme deficits in care emerge early in life and may reflect developmental
abnormalities in the neurocircuitry that underlies the care system.

Pathological deficits in care reduce some forms of prosociality. Those with psychopathic traits
place little value on improving the welfare of others (Glenn et al. 2017), and psychopathic traits
negatively predict generosity toward strangers (Koenigs et al. 2010) and engagement in care-based
altruism (Marsh et al. 2014). These traits also increase the steepness of the social discounting func-
tion, suggesting that what care remains is limited to a relatively narrow circle (Vekaria et al. 2017).
However, psychopathy may actually promote altruism that is motivated by goals like sensation
seeking (Patton et al. 2018), reinforcing the importance of considering different motivations for
altruism. [It should be noted that, while an uncaring nature is a core feature of psychopathy, the
disorder is also characterized by disinhibition, narcissism, and social dominance, which represent
a greater risk for antisocial behavior when they occur in combination (Hall et al. 2014)].

Psychopathy also increases risk for aggression and antisociality—although it is more likely to
increase some forms of aggression than others, reinforcing the idea that not all forms of aggression
reflect deficits in care. Aggression includes a wide array of behaviors aimed at harming others’
welfare, including physical violence, emotional cruelty, and social ostracism (Anderson & Bushman
2002), any of which can stem from at least three distinct core motivations—instrumental gain,
frustration, or threat—which vary considerably in their relationship to care.

Proactive (or instrumental) aggression is the form of aggression most closely linked to deficits in
care. Proactive aggression is performed to achieve desired outcomes such as excitement, resources,
or social status—through, for example, sexual assault, armed robbery, or bullying—at the expense
of others’ welfare. This form of aggression is analogous in some ways to predatory aggression
in nonhuman animals, although unlike true predatory aggression, it is often directed toward
conspecifics (Glenn & Raine 2009). Proactive aggression is mediated by dopaminergic networks
that support reward-seeking and that drive increases in various risk and sensation-seeking behav-
iors, including substance use and risky sexual behavior (Yildirim & Derksen 2015). Psychopathic
individuals may preferentially engage in aggression that benefits themselves but causes others
harm or distress due both to elevated responsiveness of their reward-seeking circuitry and to
dysfunction in circuits that support care (Blair et al. 2006, Buckholtz et al. 2010). The importance
of care circuits for inhibiting proactive aggression was demonstrated in a study that found that the
severity of proactive aggression observed in psychopathic adolescents was statistically mediated
by their reduced amygdala responsiveness to fearful facial expressions (Lozier et al. 2014). To
the extent that amygdala responses to fearful expressions represent empathic self–other mapping,
these data reinforce the theory that the form of empathy that is most impaired in psychopathy
(the ability to identify and understand others’ fear) is an important precursor to caring motivation.

Proactive aggression can be contrasted with reactive aggression (Wrangham 2018), which can
be further subdivided into frustrative and defensive aggression. Frustrative aggression typically re-
sults from anger or irritation following frustration of efforts to achieve a goal. It is associated with el-
evated arousal and autonomic activity and can be adaptive in contexts in which aggression can elicit
others’ social submission or help to attain other relevant social goals. Some frustrative aggression
is normative in most social species, including humans. However, this form of aggression becomes
maladaptive when it is persistent or disproportionate. Maladaptive reactive aggression usually
reflects aberrant emotional reactivity or regulation due to hyperactive emotional circuits or dys-
function in executive prefrontal regions (Lickley & Sebastian 2017). Although frustrative aggres-
sion can be elevated in psychopathy—consistent with both psychopathy and frustrative aggression
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being linked to heightened reward sensitivity and disinhibition (Blair 2010)—frustrative aggres-
sion does not by itself reflect deficits in care. Rather, heightened sensitivity to frustration or
difficulty regulating emotion may result in caring motivations being overwhelmed in frustrating
contexts.

Reactive aggression can also be defensive. Defensive aggression is performed in response to
actual or perceived threats to the self or to another individual. Disproportionate self-defensive
aggression in response to ambiguous or minor provocations is often observed in those who are
anxious or have experienced trauma that biases them to misperceive minor threats as severe (Polier
et al. 2010). However, defensive aggression that is proportionate to the severity of a threat can
be adaptive and is often legally and morally permissible. When aggression is performed to de-
fend another individual, it may even be morally admirable or heroic, as in the case of Carnegie
Medal awardees who fight assailants away from innocent victims (Rand & Epstein 2014). Per-
haps not surprisingly, aggression in defense of others is positively related to care; it is among
the maternal behaviors that can be potentiated by oxytocin in mammals, particularly mammalian
mothers (Bosch 2013). Defensive aggression performed to protect vulnerable others from harm
may therefore represent a form of altruism that reflects heightened—not reduced—activity in
caring neurocircuitry.

Although aggression aimed at protecting others from harm may be rooted in care, the moral
status of such aggression is not always straightforward. This is because perceptions of threat can be
influenced by the social discounting function, with social closeness and shared group membership
coloring perceptions of a potential aggressor’s intentions and trustworthiness (Cikara et al. 2011).
Just as the welfare of others is progressively discounted as they become more socially distant, so
does trust for increasingly distant others decline, particularly when those others are identified as
members of a disliked or hostile out-group (Romano et al. 2017). Defensive aggression against
an out-group member who is perceived to represent a threat to members of the in-group may
therefore be motivated by care circuitry and may well be experienced as morally defensible or
admirable, at least by the aggressor and other members of the in-group. However, such aggression
may not be objectively justifiable if it reflects biased views regarding how care worthy in-group
members are relative to out-group members and how threatening out-group members are relative
to in-group members. Unequal gradients of care and trust for close versus distant others can
quickly spiral into long-term hostilities, feuds, or warfare between groups. Thus, mechanisms that
originally emerged to promote care may ultimately promote some of the most devastating forms
of large-scale aggression due to inherent biases that out-group members are disproportionately
threatening. This is among the reasons why using the prevalence of, for example, warfare to
draw the inference that humans are universally callous reflects a simplistic understanding of the
relationship between aggression and care.

CONCLUSIONS

Despite the difficulties inherent in understanding extremes in care and compassion, leverage
in resolving the problem may be afforded by accepting that variation exists and attempting to
understand its origins. Research in personality and psychiatry has gained from growing awareness
that personality and psychiatric constructs can be more accurately and powerfully assessed as
continuously varying traits rather than as uniform or taxonomic ones. The same may be true for
care and the extreme social behaviors associated with it.

Evolutionary forces that shaped human caring circuitry include the need to provide altricial
human infants with care, which resulted in humans’ robust caring circuitry and alloparental mo-
tivation. These changes were further promoted by self-domestication favoring cooperative actors
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and selection for social tolerance, trust, and limited reactive aggression relative to recent hominid
ancestors (Hare 2017). However, the complex costs and benefits accrued by both aggression and
altruism across different contexts have ensured the persistence of variability in care and the social
behaviors that it drives. As a result, perhaps the most normative aspect of care is its variation.
Put simply, some people care about others’ welfare more than other people do. Thus, Epictetus,
who wrote, “Universally, be not deceived, every animal is attached to nothing so much as to its
own interest” (Long 1904, p. 175), was incorrect in assuming both humans’ inherent callousness
and their universal callousness. However, neither are beliefs about universal compassion entirely
correct. Perhaps the best assessment of human nature in all its variation was offered by George
Orwell (1968, p. 165), who argued, “On the whole [that is, on average, rather than universally],
human beings want to be good, but not too good, and not quite all the time.”

SUMMARY POINTS

1. Whether humans are fundamentally callous or compassionate has been debated for mil-
lennia. However, humans may be best described as possessing variable natures, which
range continuously from extreme caring to extreme callousness.

2. The capacity to care about others’ welfare originates in neurohormonal circuitry that
evolved to support parental care. Within this circuitry, the hormone oxytocin plays a
central role in supporting care.

3. The emergence of alloparenting was a key adaptation that enabled care to be generalized
outward from biological offspring to other individuals. In primates, the prevalence of
alloparenting is the strongest predictor of adult altruism.

4. Caring motivation is elicited by cues that signal infantile vulnerability and distress. Non-
verbal signals such as fearful facial, vocal, and body expressions combine infantile prop-
erties and signals of distress and are particularly powerful elicitors of care.

5. Individuals vary in responsiveness to care-eliciting cues. Differences in the predisposition
to provide care reflect variation in the structure and function of neurohormonal care
circuitry, which is influenced by both genetic and environmental factors.

6. Extreme social behaviors, including some forms of altruism and aggression, reflect vari-
ation in the neurohormonal circuitry that supports care. Those who engage in ex-
traordinary care-based altruism show opposite features to those who engage in per-
sistently callous aggression, including greater sensitivity to others’ distress due to greater
structural integrity and activity in structures that support parental care. By contrast,
highly uncaring and callous individuals show functional and structural deficits in these
structures.
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