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Abstract Stress is associated with reliable behavioral responses that may be observed
by other people. The experience of stress should therefore be easily identified by and
potentially shared between individuals under stress and those around them.
Considerable research has focused on the physiology and psychology of empathy to
better understand how we come to understand the pain of others. Recently, researchers
have begun to examine how stress may lead to empathic responses. In the present
article, we begin with a selective review on empathy, including physiological, emo-
tional, and cognitive components, followed by an introduction to recent research on
empathy for stress. We conclude the article by describing some of the outstanding
questions that should be addressed to gain a better understanding of how the stress of
others influences our own physiology and behavior.
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Empathy for the Stressed

The neural bases of socioemotional phenomena, especially empathy, are a topic of
intense interest in neuroscience (see Bernhardt and Singer 2012; Decety 2015 for
reviews). Considered along with behavioral research, evidence from neuroscience has
shed a new light on the complex social processes that comprise empathy. Here, we
define empathy as the process whereby the perception of a target individual’s state leads
to a similar state in an observing individual (after Hoffman 2000, cited in Preston and
de Waal 2002). The primary components of empathy are typically broken down into
emotional contagion and cognitive empathy; they are mostly dissociable processes,
although they do interact (Decety 2015). Much of the research on empathy has focused
on negative emotional states and pain. An area that has received little attention until
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recently is empathy for those who are under stress. Stress is a ubiquitous phenomenon
that affects people worldwide. Here, we define stress as a situation that exceeds one’s
ability to cope, often characterized by uncontrollability and negative effect, and elicits
offsetting changes in one’s psychobiological state (see Mason, 1968; Dickerson and
Kemeny 2004). A stressor, then, is the source of the stress and the stress response is the
compensatory physiological and behavioral reactions to the stressor (Lovallo 2016).
Stress often occurs in social settings and therefore, we are often exposed to others under
stress, even in situations in which we are not directly stressed. These situations may
lead us exhibit a stress response ourselves, even in the absence of a threat to our own
ability to cope.

In the first section of this review, we briefly discuss research that has addressed the
two primary components of empathy, emotional contagion and cognitive empathy.
Note that there are a number of recent extensive reviews of the psychology and
neuroscience of empathy (Batson 2007; Bernhardt and Singer 2012; Decety 2015),
so this first section serves as merely an introduction. Next, we turn our attention to
empathy for stress. Only recently have researchers examined how the psychology and
physiology of stress may be shared between individuals. The goal of this review is to
provide background on how empathy for the stressed may come about, the physiolog-
ical and behavioral mechanisms that may underlie the phenomenon, and to address the
situational characteristics that influence our empathic responses to those under stress.

Emotional Contagion

Emotional contagion is defined as Bcatching^ the emotions of others; more specifically,
it is the propensity to spontaneously exhibit convergent affective and physiological
responses as another individual to whom we are exposed (Hatfield et al. 1994).
Multiple channels of information contribute to emotional contagion, as well as multiple
neurophysiological processes (Hatfield et al. 2007), and it tends to produce similar
physiological responses between individuals (see Preston and de Waal 2002).
Emotional contagion is a critical affective component of empathy that aids in the
subjective understanding of another’s state. For instance, Levenson and Ruef (1992)
demonstrated that when an observer exhibits similar autonomic activity as a target
individual, the accuracy of the observer’s inference of the target’s emotional state
increases. Emotional contagion, however, need not include a cognitive understanding
of the internal state of another (Hatfield et al. 2007); thus, it is simply a congruency
between individuals in emotional state and physiological activity.

There is a great deal of evidence suggesting that emotional contagion is an early
developing ability that evolved in humans and other social mammals (see Hatfield et al.
2007), particularly primate and rodent species (Hatfield et al. 1994; Hatfield et al.
2007). Empirical evidence of emotional contagion has also been found in humans in
many different cultures (e.g., Tseng and Hsu 1980), as well as across the human
lifespan (e.g., Eisenberg et al. 1991; Hurley and Chater 2005; Michalska et al. 2013;
Sze et al. 2012). One of the earliest manifestations of emotional contagion in humans is
the well-documented phenomenon of newborn infants crying in response to hearing the
cry of another infant, referred to as contagious crying (Simner 1971). Contagious
crying begins soon after birth and extends throughout at least the first year of life
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(Geangu et al. 2010). Although it is improbable that infants have a cognitive under-
standing of the internal state of another crying infant, developmental research suggests
that contagious crying represents a crude form of emotional contagion. For example,
infants exhibit greater distress when exposed to a recording of another infant crying,
compared to listening to a recording of their own cry (Dondi et al. 1999; Martin and
Clark 1987), and even when compared to listening to a baby chimpanzee crying
(Martin and Clark 1987). These findings indicate that contagious crying is species-
specific and specific to the cries of other human infants, supporting the notion that
contagious crying is caused by the resonance of emotional expressions. These neural
capabilities may form the basis for the gradual development of more complicated
empathic responses as the forebrain matures (Decety and Svetlova 2012).

The perception-action model (PAM) of empathy includes emotional contagion as a
primary component of empathy (Preston and de Waal 2002). The PAM posits that a
target’s emotional states are automatically and obligatorily mapped onto an observer’s
representations of the target’s state. Considerable research supports this model of how
emotional contagion occurs, both at the level of the brain (Singer et al. 2004; Lamm
et al. 2011) and peripheral nervous systems (Krebs 1975; Levenson and Ruef 1992;
Dimberg et al. 2000). A recent study by Rütgen and colleagues (2015) provides strong
evidence for the neural and pharmacological overlap between a target and observer in
empathy for pain. These authors demonstrated a placebo-induced reduction of an
observer’s own pain ratings in response to first-person experience of pain as well as
for the same observer’s ratings of a target individual in pain. Further, this placebo-
induced analgesia led to decreased activity of the anterior insula and the anterior
cingulate cortex, areas consistently activated in both first-person pain and pain empa-
thy, in observers. Finally, in a follow-up, double-blind, placebo-controlled study
examining the effects of the opioid blocker naltrexone versus placebo, Rütgen and
colleagues (2015) showed that blockade of the opioid system blocked the placebo-
induced analgesia for both the observer’s own pain as well as the rated pain in response
to a target’s pain. This study provides strong support for the PAM by demonstrating that
empathy for pain operates on the same neural and pharmacological mechanisms as
first-person pain.

Some researchers have proposed that emotional contagion is caused by
higher order cognitive processes (e.g., Goubert et al. 2007). In other words,
they claim that the ability to understand the personal experience of another is
what causes emotional contagion. Although emotional contagion can be elicited
by cognitive processes such as imagining someone else in distress (e.g.,
Danziger et al. 2006; Jackson and Decety 2004), neuroscience research impli-
cates the involvement of a wide array of brain regions associated with affective
processing in emotional contagion, such as the anterior cingulate and anterior
insula (see Lamm et al. 2011), many of which are not associated with perspec-
tive taking or other forms of cognitive empathy. In addition, emotional conta-
gion occurs very rapidly, as shown in the simultaneous matching physiological
activity recorded between targets and observers (Konvalinka et al. 2011) and in
the facial EMG responses that occur milliseconds after non-conscious exposure
to posed facial expressions (Dimberg et al. 2000), suggesting that emotional
contagion operates at a very primitive level and is not under conscious control
(see Hatfield et al. 2007 for review).
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Cognitive Empathy

Along with feeling the emotions of others and resonating their physiology, empathy
also involves cognitive factors, including a conscious understanding of what other
people know, think, and feel. Even simple conversations require a certain awareness of
the other person’s knowledge. When acting as a team, one’s perception of one’s own
situation often includes comprehension of the perceptions and knowledge of her
teammates (Andersen et al. 2001). Thus, many social interactions require that we infer
the mental state of others, and this skill is broadly referred to as cognitive empathy
(Goubert et al. 2007). A basic component of cognitive empathy is theory of mind
(ToM), the processes involved in psychologically representing the internal state of
another, including their knowledge, goals, intentions, beliefs, thoughts, and feelings
(Premack and Woodruff 1978). Cognitive empathy corresponds to overlapping activa-
tion of higher order cortical structures between individuals, and this cortical activity
interacts with signals from affective brain regions to produce the full empathic response
(see Preston and de Waal 2002). The automatic and rapidly initiated experience of
emotional contagion is accompanied by cognitive processes which modulate the
emotional and physiological responses related to empathy, possibly even increasing
the accuracy of our empathic inferences (Goubert et al. 2007), and allowing us to
differentiate between our own experiences and the experiences of others. Although
some theorists have attributed empathy to purely cognitive processes (e.g., Goubert
et al. 2007), empirical evidence suggests instead that emotional contagion operates in
tandem with cognitive empathy and is modulated by higher order cognitive processes
(e.g., Luo et al. 2006). Empathy is not primarily driven by either emotional contagion
or cognitive empathy, but instead is the resulting interaction between emotional
contagion and cognitive empathy.

Empathy for Stress

Recent work has focused on the intersection between empathy and stress and the
propensity of stress to be Bcontagious^ among individuals (e.g., Buchanan et al.
2012; Buchanan & Preston 2014; Ebisch et al. 2012; Engert et al. 2015; Waters et al.
2014). Here, we give a brief introduction to the physiology and psychology of stress
and outline some of the work that has examined the intersection between stress and
empathy. Finally, we outline potential future directions in this research.

The Psychophysiology of Stress

The survival of a species is largely dependent upon a species’ capacity to adaptively
respond to environmental threats (Cannon 1935). Stress serves the vital purpose of
maintaining a relatively stable internal environment, or homeostasis (see Canon 1935),
in the face of a constantly changing external environment that potentially poses a threat
to homeostasis. Lovallo (2016) describes two primary physiological systems underlie
stress responses in mammals, allowing for concerted control over the wide array of
otherwise isolated organic functions throughout the body. These systems are the
sympathoadrenomedullary (SAM) system and the hypothalamic-pituitary-
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adrenocortical (HPA) axis. The SAM system controls smooth muscle cells throughout
the body, through the secretion of the hormones epinephrine and norepinephrine, whose
effects are mainly due to spillover at peripheral synapses, rather than strictly as a
hormone. The primary output of the HPA axis in primates is the hormone cortisol; in
rodents, corticosterone is predominant. These hormones are released in response to
stress, in addition to their role in normal, non-stress-related metabolic activities.
Cortisol exhibits a distinct diurnal cycle in which secretion peaks 30–60 min after
waking in the morning, and then drops throughout the day, with small fluctuations
related to eating and exercise behaviors (see Lovallo 2016 for a more in-depth
discussion of stress).

There is considerable individual variability in cortisol response when confronted
with a stressor, and the probability and magnitude of this response differs greatly across
contexts and individuals (Kirschbaum et al. 1995a, 1995b, 1999). Acute laboratory
stressors characterized by novelty, uncontrollability, as well as a social evaluation
component, tend to result in the most pronounced cortisol responses (see Dickerson
and Kemeny 2004). The SAM acts more as a general physiological response system,
reacting to an array of arousing events such as moderate exercise as well as stressors.
The HPA axis, on the other hand, is uniquely activated during stressful situations. In
humans, these situations tend to be those that threaten one’s social self, which are
characterized by uncontrollability and the potential for negative evaluation from others
(Dickerson et al. 2004). Dickerson and colleagues (2004) demonstrated that the
presence of social others was necessary for the elicitation of cortisol responses to a
laboratory public speaking stressor. While social stress increased both shame and
anxiety in stressed speakers, only shame was specifically associated with stress, as a
non-social stressor elevated anxiety but not shame. These findings highlight the social
nature of stress in humans and suggest that threats to the social self are a major
contextual factor influencing stress reactivity.

Contagious Stress?

Stress can affect more than just the individual who directly experiences the stressor.
Recent research has focused on the physiological effects of the observation of acute
stress elicited in the laboratory in target individuals. Here, we define contagious stress
as activation of the physiological stress response (including the SAM and/or HPA) in an
observer who is in the presence of a target experiencing stress. Specifically, the target
experiences a stressor characterized by social evaluation and uncontrollability (see
Dickerson and Kemeny 2004), but the observer is not undergoing the same stressor
as the target. Although the observer is not confronted with the stressor, they will often
exhibit a similar psychophysiological stress response to the mere observation of the
target undergoing the stressor. Buchanan et al. (2012) first demonstrated this phenom-
enon by showing that simultaneously interacting individuals can exhibit similar HPA
axis activation when only one target participant underwent a stressful task while the
observer watched. In this study, speaker participants underwent the Trier Social Stress
Test (TSST; Kirschbaum et al. 1993), while research assistants observed the speakers
undergoing this laboratory stressor. Importantly, these research assistants were both
observing the target participant as well as serving as the committee members in the
TSST. Both the research assistants and the target participants provided saliva samples
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before and after the TSST for measures of cortisol and salivary alpha amylase (sAA)
responses. Results showed that certain observing individuals exhibited cortisol and
sAA responses to the TSST, even though they were not directly targeted by the
laboratory stress. Further, the observer’s responses were resonant with the speaker’s
responses, in that only the observers paired with the highly stressed speakers (those
producing the greatest cortisol and sAA responses) produced convergent physiological
stress response. These findings reflect true Bresonance^ of response: the same physi-
ological signals were measured at the same time in interacting pairs and the observer’s
response was comparable to the response of the target. Further, this resonant physio-
logical activity was related to trait empathy levels of the observer, in those observers
who reported greater trait levels of empathic concern and perspective taking on the
Interpersonal Reactivity Index (IRI; Davis 1983) produced greater cortisol and sAA
responses in response to observing stressed speakers.

Engert et al. (2015) further investigated the contagion of stress by testing the
physiological resonance between romantic partner dyads as well as dyads composed
of strangers. Each dyad was comprised of a target individual, who underwent the TSST,
and an observer, who watched the target undergo the TSST either over live video
transmission or through a one-way mirror. Twenty-six percent of all observers exhibited
a significant cortisol response during the observation of the stressed target. Romantic
partner dyads showed greater likelihood of physiological resonance (40 %) than did the
stranger dyads (10 %), and the one-way mirror condition was more effective at eliciting
physiological resonance (30 %) compared to the video transmission condition (24 %).
These findings show that both familiarity and proximity influence the contagious stress
responses in individuals exposed to others undergoing a stressor, as predicted by the
PAM, which posits that the relationship between a target and an observer will influence
the degree of overlapping neural activity, and ultimately physiology and behavior,
between individuals (Preston and de Waal 2002). These findings demonstrate that even
strangers can show resonant stress responses when viewing stressed targets on video,
but that those reporting more trait empathy are more likely to do so, and previous
experience between observer and target individuals can influence these responses.

As in Buchanan et al. (2012), Engert and colleagues (2015) documented associations
between trait measures of empathic concern and perspective taking from the IRI (Davis
1983) and physiological measures of stress contagion. These results suggest that stress
contagion may rely on both emotional contagion (as assessed by the empathic concern
subscale of the IRI) and cognitive empathy (as assessed by the perspective taking
subscale of the IRI). Interestingly, neither study reported significant associations
between stress contagion and the personal distress subscale of the IRI. Given the many
emotional and cognitive signals that may convey the experience of stress from a target
to an observer (e.g., content of speech, tone of voice, facial expressions, bodily
posture), it is perhaps not surprising that observers who are higher in both emotional
contagion and cognitive empathy would be more likely to take on the physiological
responses of stressed targets. Neither of these studies assessed which specific signals
that the observers were picking up on that led to stress contagion. A number of
behavioral indices have been associated with stress-induced cortisol output, including
verbal fluency (Buchanan et al. 2014), facial fear expression (Lerner et al. 2007), and
anxiety-related non-verbal cues (Gray et al. 2008). These indices of stress were only
collected from the stressed targets, not from observers and so it remains unknown how
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and whether such behaviors may serve as an index of stress that may trigger a
contagious stress response in observers. Only by measuring the same indices at the
same time in both targets and observers can we appreciate the relationships between the
response systems of each individual.

Ebisch and colleagues (2012) investigated the contagion of physiological stress
between mothers and their children. In their study, thermal facial imprints created by
infrared imaging were used as a non-invasive measure of sympathetic activation in
mother-child dyads. These researchers found that mothers exposed to their child after
the child experienced a stressor exhibited similar facial thermal activity as the child,
suggesting autonomic resonance between mother and child even after the offset of the
stressful situation. In a related study, these authors found that mothers showed greater
and faster contagious responses with their children than women with children who were
not their own (Manini et al. 2013). Waters and colleagues (2014) followed up on these
findings by examining the influence of a mother’s stress response on an infant’s stress
responses after the stressor was terminated. Mothers completed the TSST in a separate
room from their infants but were then reunited with their infants a few minutes later.
Infants exhibited increased heart rate in response to reuniting with their mothers who
had undergone the TSST, but not for those mothers who had undergone a Bpositive
evaluation condition,^ or a control condition, during which no stress was manipulated.
These results demonstrate that stress contagion can occur even after the cessation of the
stressor, perhaps through touch, smell, or other communicative channels. In addition,
the study by Waters and colleagues (2014) demonstrates that stress contagion can be
initiated by the stress of the infant or the mother and in the absence of higher order
cognition, suggesting the transference of stress involves primitive and automatic
neurobiological mechanisms.

Emerging research on synchronization at the level of the brain, peripheral physiol-
ogy, and behavior has begun to examine how physiological parameters such as
behavior, heart rate, and cortisol can show resonant responses between individuals
(see Konvalinka and Roepstorff 2012 for review). This work goes beyond the typical
methods of understanding social cognition through examining how one person thinks
about another person in isolation, to examining the emergent responses that arise
between two or more interacting people (Butler 2011; Konvalinka and Roepstorff
2012). Butler (2011) has described the interactions that occur in emotional communi-
cation as a temporal interpersonal emotion system (TIES) that develops over time and
is dependent not on the behavior of one individual or another, but on their interaction.
This model is in contrast to historical social psychological research on emotion that
tended to focus on only one individual; the TIES model by contrast takes a dynamic
approach to understanding emotional communication, as can occur under stress. For
example, this research has specifically addressed stress contagion by assessing syn-
chronized arousal (assessed through heart rate measures) in individuals undergoing a
fire-walking ritual and kin or non-kin spectators (Konvalinka et al. 2011). Results
showed that heart rate synchronization occurred between fire walkers and their kin, but
not non-kin spectators during the ritual. The authors speculated that such synchroniza-
tion may form the basis for increased in-group cohesion and rapport and may serve as
an explanation for the ubiquity of such costly rituals across human populations (see
Wheatley et al. 2012 for a review of social cognitive and neuroscience approaches to
synchrony). We view this synchronization at the level of behavior and the autonomic

Adaptive Human Behavior and Physiology (2016) 2:311–324 317



nervous system as an example of contagious stress that can be measured within a much
faster time frame than hormonal responses to stress.

Social Influences on Stress Responses

Some of the empirical evidence that initially suggested a pattern of Bcontagious
stress^ between individuals came from examining the physiological consequences of
caring for loved ones with dementia. Long-term care for a family member with
dementia can have considerable impact on the health and well-being of the caregiver
(see Kiecolt-Glaser 1999 for review). Considerable work has demonstrated that such
caregiving results in chronic activation of both the SAM system and HPA axis
(Cacioppo et al. 2000) as well as a reduction in many markers of immune function
and increased incidence of affective disorders (Kiecolt-Glaser 1999). We note that
the caregiver stress paradigm is not a Bpure^ example of contagious stress, as the
well-being of the patient most definitely impacts the well-being of the caregiver in a
much more substantial manner than merely observing another individual under
stress. However, this work demonstrates an extreme example of how the stress of
another individual can have a profound impact on our well-being. In a particularly
dramatic example of caregiver stress on health, Kiecolt-Glaser and colleagues (1995)
documented that dementia caregivers showed significantly slowed wound healing
compared to a matched comparison group. The caregivers’ wounds from a stan-
dardized punch biopsy took on average 48.7 days to fully heal, while the compar-
ison group showed full healing in 39.3 days. This work only partially represents
contagious stress, as the caregiver in this case is the observer, but the target of the
observation is a loved one in physical and mental decline, whose stress levels are
typically not assessed. Indeed, in the wound healing study, the caregivers reported
greater stress than did a separate comparison group who were not caregivers for
dementia patients, but stress of the dementia patients were not assessed (Kiecolt-
Glaser et al. 1995). In this scenario, the dementia patient target should be the one
experiencing stress due to the life-threatening status of their illness, but it is the
caregiving observer that often bears the brunt of the detrimental effects of stress due
to the negatively affective nature of observing a loved one’s decline. The results of
this study are unclear with regard to the source of stress and whether the observer
bears more of the burden of the stressor compared to the primary stress target. To
address the stress levels of caregivers as well as their targets, Buchanan and
colleagues (2004) examined diurnal cortisol levels in neurological patients with
medial temporal lobe damage, many of whom had severe anterograde amnesia, as
well as their caregivers. This study documented a reduced cortisol awakening
response, a marker of altered HPA axis function, in both neurological patient targets
as well as their caregiving observers. These findings suggest that the caregiving
observer and the cognitively impaired target are both under chronic stress. This
work represents a real world model of how empathy can lead to activation of the
stress axes, leading to deleterious effects on the health of the observer. The time
course and direction of causation of stress contagion has not been addressed in this
research however, suggesting a potentially fruitful line of future research. We note
that in these examples, stress contagion is only one of many sources of stress in the
caregiver-patient relationship.
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A complementary line of research has demonstrated that positive social support
reduces the physiological response to stress (see Cohen and Wills 1985 for review).
This work has been influenced by the Btend and befriend^ metaphor coined by Taylor
and colleagues (Taylor et al. 2000; Taylor 2006). The tend and befriend framework was
developed as a contrast to the fight-or-flight pattern of stress response first described by
Cannon (1932) to characterize the pattern of physiology and behavior elicited by stress.
In this view, a stress-inducing threat can be acted upon via fighting with, or fleeing
from, the source of threat. This pattern, however, is based primarily on research in
males. Taylor and colleagues note that the fight-or-flight response to stress may be
untenable for female mammalian species due to their primary role in caregiving for
their offspring. These females must ensure not only self-survival, but also survival of
their offspring. In contrast to fighting or fleeing, these animals show more Btending,^ or
caring for their offspring and Bbefriending,^ or forming social bonds with conspecifics
in response to stress. Support for this idea comes from research in both animals and
humans; these behaviors are implemented via the well-characterized neurobiological
mechanisms of attachment (see Preston 2013 for review). This tending and befriending
results in a reduced stress response in one or both individuals.

In a sense, the tend and befriend framework is counter to the findings on stress
contagion reviewed above: whereas stress contagion research highlights the increased
stress reactivity in both a target and an observer, stress buffering research demonstrates
that the presence of another individual can act to reduce the stress response, specifically
in the target individual. We view the findings from the stress buffering research as
complementary to those from research on contagious stress, in that the influence of
another person’s presence on one’s stress response does not act in only one direction,
but may lead to increases or decreases in physiological activity, depending on factors
such as relationship status of the observer and target, quality of social support,
personality factors, time course of physiological response, as well as a host of other
factors (Kirschbaum et al. 1995a, 1995b; Grewen et al. 2005; Hellhammer et al. 1997;
Heinrichs et al. 2003; Ditzen et al. 2007; Cardoso et al. 2013). Epidemiological studies
demonstrate that social support is linked to lower stress-related morbidity and mortality
(Cohen 2004) and that these links are different for men and women (Kiecolt-Glaser and
Newton 2001). Women, for example, are more likely to seek social support from
friends and family than their spouse, while men are more likely to report their spouse
as their main source of social support (Kristenson et al. 2002).

It may be the case that the act of providing social support elicits a stress response that
may or may not be synchronous with the individual receiving the support, as in
dementia caregivers (see Kiecolt-Glaser 1999). As an example, Kirschbaum and
colleagues (1995a, 1995b), examined the effects of pre-stress verbal social support
on cortisol and psychological responses to an acute stressor (the TSST). One third of
the participants received social support from their significant other, one third received
social support from a stranger, and one third received no social support at all. Results
from this study showed a pronounced sex difference in the effects of partner support:
men who received social support from a partner showed reduced cortisol response to
the subsequent stressor compared to men in the other conditions, but women showed
the opposite pattern. Women who received support from their partners actually showed
increased cortisol reactivity compared to women in the other conditions. These find-
ings, under well-controlled laboratory conditions, demonstrate that sex and relationship
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status result in different patterns of stress reactivity. The relationship between social
support and stress reactivity is complex and differs depending on the provider of the
support, the recipient of the support, as well as the nature of the support. A recent study,
using a similar design as that of Kirschbaum et al. (1995a, 1995b) examined the effects
of verbal versus physical social support on women’s stress reactivity (Ditzen et al.
2007). Results showed that physical support in the form of massage, but not verbal
social support from their significant other reduced the cortisol and heart rate response to
stress in women. These results, together with those of Kirschbaum and colleagues
(1995a, 1995b), demonstrate that the nature of social support is critical in influencing
the physiological response to stress. The multifaceted, contextual characteristics that
lead to either stress contagion or stress buffering in the real world pose a challenge for
researchers to disentangle. These findings suggest that stress contagion is not merely
caused by non-conscious neurobiological mechanisms involved in emotional conta-
gion, but that it is modulated by higher order cognitive processes as well. Similar
mechanisms such as the closeness of social relationships between targets and observers
and stress severity most likely influence both stress contagion and stress buffering.
Future work should address these characteristics both in the laboratory and in more
ecologically valid contexts in order to better understand the precise factors that
influence whether stress responses are resonated or buffered by observing individuals.

Conclusions and Future Directions

Although there are still many lingering questions, research has demonstrated certain
consistent findings regarding empathy more generally and how these findings may
predict empathy for individuals under stress. Empathy is composed of multiple psy-
chological faculties and neural subsystems that interact to produce empathic responses
(see Batson 2007; Blair 2005; Gazzola et al. 2006). The primary components of
empathy are emotional contagion and cognitive empathy, each of which relies on
overlapping and independent neural networks (see Preston and de Waal 2002; Blair
2005). The perception-action model of empathy (PAM; see Preston and de Waal 2002)
provides a parsimonious and well-supported explanation for stress empathy by attrib-
uting the emotional, physiological, and cognitive components of empathy to overlap-
ping neural activation between individuals. The PAM proposes that such a mechanism
is necessary for both the matching physiological responses and, ultimately, an under-
standing of a target’s emotional and cognitive state. For example, when an observer is
exposed to a stressed target, we hypothesize that the observer experiences activation of
similar neural representations as the target, and this congruency of neural activity
between individuals results in an empathic response, manifested in both physiology
and psychology. As proposed in the PAM, contextual factors such as the relationship
status between the target and observer, the expressiveness of the target, and the
empathic traits of the observer can alter this initial, automatic response, potentially
mitigating the stress contagion, or resulting in incongruent internal experiences be-
tween individuals. Thus, as with other examples of empathic responding, multiple
channels of information, as well as multiple neural networks in the brain influence
empathy for the stressed.

Future research on empathy for the stressed should examine the neural networks
responsible for stress empathy and the extent to which these networks overlap with
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those involved in first-person stress as well as both emotional contagion and cognitive
empathy. Emotional and cognitive factors are often considered in isolation, but current
research suggests that these factors are constantly interacting during empathic experi-
ences; thus, future research should seek to determine the neurobiological underpinnings
of this interaction. Further, this work should focus on how these neural networks
interact over time, producing the full empathic experience for individuals under stress
and those observing them. Research suggests that empathic responses are constantly
modulated by other factors; however, the temporal order of these interacting processes
is still unclear. Does stress contagion initially occur automatically and is subsequently
enhanced or buffered by other factors such as our relationship with the stressed
individual? Understanding the specific cognitive, emotional, and contextual factors
that influence how an observer responds to a stressed target over time is a fruitful area
of research that could elucidate precisely how stress can spread among individuals.
Such research could determine the contexts that result in convergent or divergent
emotional and physiological responses in the observer and stressed individual.
Investigating the resonance of stress between individuals in real time is of great
importance, in order to provide empirical evidence for the precise temporal order of
the influence of the stress signals from a target to the responses of a paired observer.
Just as the study of empathy for pain has led to a better understanding of both empathy
and pain, the study of empathy for the stressed may uncover clues to help us understand
the often misunderstood concepts of empathy and stress.

These findings may eventually be applied to the development of psychotherapeutic
techniques that may enhance specific components of empathy in individuals with
specific deficits in empathy-related capacities, including individuals with autism or
psychopathy. In addition, this line of research may lead to new approaches for
improving the health and well-being of individuals who are regularly exposed to
stressed individuals, including social workers, medical professionals, and caregivers.
Lastly, gaining a better understanding of the cognitive components that modulate
empathic responses to the stressed may eventually help individuals to respond to
stressed individuals with prosocial behaviors, rather than simply being overwhelmed
by personal distress.
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