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Abstract

Social media is a hotbed of interpersonal conflict and aggression. Platforms such as Twitter and Instagram are used by more
than 62% of the global population, facilitating billions of user interactions every day. However, many of these exchanges
involve hostile, insensitive, and antisocial behaviors. This raises the question: is empathy blunted on social media? Sub-
stantial evidence demonstrates that humans tend to behave more rudely in virtual settings, but considering the scarcity of
physiological data collected under these circumstances, it remains unclear how the neural systems guiding social cognition
and empathy may function differently in online interactions. We propose the “Virtual Disengagement Hypothesis,” a con-
ceptual framework to explain the prevalence of hostility online. It posits that interactions occurring on social media omit
social cues that facilitate the assessment of a social partner’s affective state, such as facial expressions and vocal tone, and
thus fail to sufficiently recruit brain circuitry involved in empathy, such as the anterior cingulate cortex, insula, and prefron-
tal cortex. Additionally, interactions on social media occur asynchronously and in a “replayed” context, which may further
limit recruitment of empathy systems. As a result of this diminished sensitivity to others’ states, users may be predisposed
to inconsiderate or outright antisocial behaviors. Given the massive and growing base of users on these platforms, we urge
researchers to expand efforts that focus on neuroimaging in virtual settings with a particular emphasis on developing social
media-relevant behavioral designs.
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In the past several years, social media platforms such as
Instagram, Facebook, Twitter, and TikTok have boomed
into worldwide hubs for a global community of users. As
of January 2024, social networking sites boasted a whop-
ping total of 5.04 billion users (Ani Petrosyan, 2024),
gaining more than a billion new users since 2020 (Dixon,
2023). With 62.3% of the world’s population now using
social media, including 84% of 18-29 year olds (Wong
& Bottorff, 2023), we must recognize these apps as an
unignorable element of modern life. Moreover, consumers
invest a significant amount of time: in 2023, the average
user spent 151 min per day on social media, up from 97
min in 2013 (Dixon, 2024a).
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Modern platforms, such as Instagram, boast a range of
features, including news, shopping, and entertainment, but
social media remains a social enterprise at heart. In 2022,
the most commonly cited reason for using social media was
to keep in touch with friends and family (Dixon, 2024Db).
Despite this core mission of promoting social exchange,
social networking sites have unfortunately grown into a
breeding ground for hostility, inconsiderate behavior, and
even hate speech (Jonathan Vanian, 2023). Several studies
have examined the characteristics of polarization and ani-
mosity on social media (Brady et al., 2019; Rathje et al.,
2021), but it remains unknown how the brain regions respon-
sible for social cognition and empathy may be influenced by
the virtual context of these exchanges.

We propose that interactions occurring on social media
fail to fully engage empathy-related brain circuitry, because
they exclude the necessary social cues required for the
assessment of others’ affective states. This may explain why
hate speech and conflict are so prominent online, because
users may be less inclined to perspective-taking than in
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face-to-face interaction. We title this the Virtual Disengage-
ment Hypothesis, referring to the disengagement of empa-
thy-related circuitry in virtual settings. In the sections below,
we will outline the conceptual framework and existing data
that support this hypothesis.

“Impressions” on social media
as interactions

Social networking sites such as Facebook, Twitter, Insta-
gram, YouTube, and TikTok provide users with numerous
momentary social interactions. The user interface is pop-
ulated with serial content in the format of text, photo, or
video. The identity of the user who posted the content is
represented as an image paired with a username. When users
view a piece of content, it is called an impression. Impres-
sions are thus analogous to a virtual interaction between
a demonstrator (the poster) and an observer (the viewer).
Observers may engage by liking or commenting on the post
or sharing with another user. Multiple observers may inter-
act by replying to one another’s comments. Scrolling social
media thus constitutes a series of momentary social interac-
tions that occur in distinct and replicable contexts.

Interactions on social media are inclined
to hostility

These massive platforms connect and facilitate interactions
between users across the globe, although many such interac-
tions are hostile. Between 2014 and 2020, the proportion of
users who received physical threats on social media doubled
from 7 to 14%, and the incidence of sexual harassment rose
from 5 to 11% (Vogels, 2021). In a 2020 survey of more than
10,000 American adults, 41% had experienced online harass-
ment (Vogels, 2021). A more recent survey in 2023 found that
this number had risen to 52% (ADL Center for Technology
& Society, 2023). It is estimated that 10-40% of children and
adolescents experience cybervictimization (Kowalski et al.,
2014); some studies reported rates as high as 72% (Juvonen
& Gross, 2008). In 2023, 51% of teens reported experiencing
online harassment in the past 12 months alone (ADL Center
for Technology & Society, 2023). Importantly, victims of vir-
tual offenses report significant emotional responses. In stud-
ies that use controlled paradigms to induce virtual exclusion
and rejection, recipients reported feelings of anger, hurt, or
sadness (Donate et al., 2017; Wolf et al., 2015) and showed
neural responses representative of social pain (Eisenberger
et al., 2003; Radke et al., 2021). As such, cyberbullying is a
major risk factor for suicidality in youth; a meta-analysis of 33
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studies suggests a 2.57-fold increased risk in victims of online
harassment (John et al., 2018).

Virtual conflict is not a rare occurrence. More than one
in five Americans in a 2017 survey admitted to getting in
online arguments “sometimes” or “often,” and 43% of argu-
ers attributed these conflicts to disagreeing with a stranger over
something one of them posted (Barna, 2017). According to an
analysis of 11 billion organic posts on social media where one
user tagged another user, more than one in every 15 posts was
negative (Whatman, 2022). Interactions may be particularly
unhealthy in certain settings, such as comments sections on
news articles. One study, which evaluated more than 6,000
comments on stories published in the Daily Star, found that
22% contained “uncivil” behaviors, such as name-calling and
vulgarity (Coe et al., 2014). Online discussions are less likely
to achieve consensus than in-person debates and are perceived
as more negative by participants (Baek et al., 2012).

Empathy in virtual interactions

Empathy can be defined as the adoption of a cognitive or
affective state that is more appropriate to another’s situation
than one’s own. It involves an observer and a demonstra-
tor, whereby the former understands and/or shares the state
of the latter. This phenomenon can be subdivided into two
components: emotional empathy and cognitive empathy.

Emotional empathy entails an emotional response
whereby the observer “steps into” and shares the emotions
of a demonstrator. This occurs rapidly and often without
conscious thought, permitting an instantaneous understand-
ing of a conspecific’s condition. Emotional empathy can thus
facilitate communication in groups and increase the likeli-
hood of prosocial helping behaviors by imposing a demon-
strator’s negative emotional states on observers (De Waal &
Preston, 2017). Emotional empathy is thought to be driven
primarily by activity in the anterior cingulate cortex (ACC)
and insular cortex (IC) (De Waal & Preston, 2017).

Cognitive empathy is the process whereby an observer
takes the perspective of a demonstrator and gains a concep-
tual understanding of what they are experiencing. Unlike
emotional empathy, it is a deliberate and conscious process.
Cognitive empathy involves more “mentalizing” areas, such
as the prefrontal cortex (PFC) (De Waal & Preston, 2017).
Therefore, we can come to understand another’s condition
by modeling their emotional state, cognitively taking their
perspective, or both.

The role of social cues

Various social cues, such as facial expressions and vocal
tone, contribute to the acquisition of empathy in face-to-face
interactions, and detection of these cues has been shown
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to engage empathy-related brain regions in observers. For
example, processing facial expressions is associated with
increased activity in the ACC (Chan et al., 2016), and listen-
ing to vocalizations (i.e., laughing and crying) from infants
or adults is associated with increased activity in ACC,
insula, and medial prefrontal cortex (Sander & Scheich,
2005; Sander et al., 2007; Sun et al., 2022). These findings
indicate that social cues that convey emotional information
engage empathy-related brain areas. However, virtual inter-
actions, such as those occurring on social media, may fail to
represent these cues, thereby blunting one’s ability to empa-
thize. There also is evidence that olfactory signals, which are
entirely omitted from virtual interactions, may play a role
in mediating empathic responses. A recent paper demon-
strated that aggressive behavior was significantly attenuated
in men after sniffing emotional tears from women (Agron
et al., 2023). Depending on the modality of the social media
content (i.e., text or video), these various sensory cues may
be entirely absent or incompletely represented, thereby lim-
iting the engagement of these empathy-related brain areas.

Certain forms of content (i.e., videos) preserve certain
cues, including facial expressions and vocal tone. However,
the asynchronous nature in which this content is viewed
also may contribute to the lack of empathy. Research sug-
gests that live interactions with real-time feedback of social
cues more robustly engage empathy circuitry. For example,
research subjects display greater ACC activity and enhanced
functional connectivity between ACC and right anterior
insula when engaging in live eye contact with a partner ver-
sus focusing on the partner’s eyes in a prerecorded video
(Koike et al., 2019). Considering that many social media
impressions involve one user viewing a prerecorded video of
another, this “replayed” context of virtual interactions may
diminish empathy.

Empathy also is facilitated by the subconscious mod-
eling of a demonstrator’s physiological cues during in-per-
son interactions (Decety & Hodges, 2006). Through mim-
icry of facial expressions, vocal tone, and body language
of those demonstrating emotional states, an observer may
adopt a related state (Decety & Hodges, 2006). For exam-
ple, observers show increased activity in facial muscles
responsible for smiling when viewing happy facial expres-
sions and increased activity in muscles involved in frowning
when viewing negative expressions (Fujimura et al., 2010).
However, evidence suggests that prerecorded videos do not
facilitate mimicry as effectively. Women display weaker
activity of frowning-related facial muscles when viewing
prerecorded versus live negative facial expressions and show
reduced activity in regions comprising the mirror neuron
system, such as the inferior frontal gyrus (Hsu et al., 2022),
which is implicated in emotion recognition (Perry et al.,
2017). The reduced mimicry and weaker engagement of
this circuitry in subjects viewing prerecorded expressions

provides direct support for the hypothesis that replayed
content on social media may be less effective at recruiting
empathic support from observers by occluding emotion rec-
ognition and mimicry of emotions.

Furthermore, user interactions on social media include
an asynchronous “engagement” phase, during which an
observer may engage with a post by taking an action, such
as commenting. During this period, there is a total absence
of real-time social cues from the creator that would typi-
cally convey information about their emotional response to
the commenter’s actions. This prevents hostile commenters
from witnessing live emotional responses to any harmful
messages they leave, potentially lowering the emotional cost
of harassment.

In summary, we hypothesize that (1) the absence or
incomplete representation of social cues on social media
and (2) the asynchronous nature of social media impres-
sions may diminish recruitment of empathy-related brain
circuitry. Whereas content formats, such as photos or videos,
may partially represent certain cues, these content modalities
fail to comprehensively represent the multisensory nature
of in-person interaction and thus may not evoke the same
physiological responses. Additionally, the replayed con-
text of social media impressions and the absence of social
cues during the engagement phase may diminish empathic
responses in observers.

Supportive behavioral data

The Virtual Disengagement Hypothesis would be further
supported by real-world data that indicate an absence of
empathy in virtual interactions. So, do humans truly dis-
play behavioral tendencies indicating a loss of empathy
in virtual interactions? Evidence appears to suggest so. A
large study found that young adults self-report higher levels
of empathy in real-life scenarios than online interactions
(Carrier et al., 2015). Studies comparing behavior in virtual
versus in-person interactions have revealed trends of unu-
sual and uninhibited behavior online, which has been previ-
ously referred to as the “online disinhibition effect” (Suler,
2004). This can include toxic behaviors, such as swearing,
name-calling, rude language, criticism, hostility, and threats
(Adam Joinson, 1998; Suler, 2004). Political discussions that
take place online also are more hostile than those that occur
in-person (Bor & Petersen, 2022), and study subjects are
more likely to voice opinions on controversial topics when
interacting with others online than in person (Ho & McLeod,
2008). We suspect that these tendencies may be driven by an
impaired ability to mentalize with others online and a lower
propensity to consider their perspectives when choosing
behaviors. Of note, this discrepancy between virtual and in-
person behavior was documented as early as 1984 (Kiesler
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et al., 1984); participants in these studies displayed a propen-
sity for “insults, name-calling, and hostile comments” when
interacting via computer. This suggests that the tendency
to behave crudely in virtual settings may not be simply a
by-product of modern social media, but rather an innate and
biological behavioral tendency. In support of this, a recent
mouse study showed that mice will make altruistic decisions
and share treats with conspecifics but will shift toward more
selfish choices when the recipient animal is placed behind
an opaque divider (Scheggia et al., 2022). Even in mice,
prosocial behaviors appear to become less prevalent when
the subject is out of sight.

Additionally, meta-analyses have revealed that the strong-
est and most consistent predictor of antisocial online behav-
iors (such as trolling, bullying, and harassment) was psy-
chopathy (Moor & Anderson, 2019). This is noteworthy,
because psychopathy is characterized by reduced empathy
and aberrant activity in empathy-related brain regions when
observing or imagining others in discomfort (Decety et al.,
2013a, 2013b). The reported relationship between psychop-
athy and online antisocial behavior may suggest a shared
mechanism, potentially supporting the proposed hypothesis.

Proposed involvement of contextual factors

While we propose that empathy is diminished in virtual
interaction settings, we emphasize that this process is likely
sensitive to various contextual factors. Inter-user interactions
on social media are characterized by certain features, includ-
ing a focus on a certain topic or piece of content, a particular
modality of the interaction (i.e., video versus text), and the
interpersonal relationship between those participating (i.e.,
friends or strangers). We thus propose that these factors are
liable to influence the level of empathy a user experiences
in virtual interactions.

1. Topic: Many social media posts address contentious or
controversial topics, such as politics and social issues,
whereas others do not. We propose that virtual inter-
actions surrounding charged topics are more likely
to evoke antisocial behavior, because they highlight
ingroup/outgroup differences, which are known to mod-
ulate empathy (Vanman, 2016).

2. Modality: Various social media platforms represent
content through different modalities (i.e., text-based on
Twitter and video-based on TikTok). We predict that
modalities that represent a more limited range of social
cues will be associated with more hostile behavior.
Considering the evidence that processing social cues
engages empathy-related brain areas, modalities that
represent fewer social cues should engage weaker neural
correlates of empathy. Therefore, we propose that social
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media platforms that represent interactions through text
only will engender weaker empathic responses than
video-based platforms.

3. Participants: Social media platforms offer the unique
ability to interface with broad and indiscriminate audi-
ences, which often includes strangers. We propose that
users who are unfamiliar will be more prone to virtual
disengagement, resulting in hostility. People tend to
empathize less with those that they perceive as less close
to them (Depow et al., 2021), and virtual interactions
may exaggerate this perceived social distance.

Alternative theories and explanations

It is unlikely that virtual disengagement alone is entirely
responsible for the antisocial trends observed in virtual set-
tings, such as social media. Of course, we must acknowledge
the involvement of several other factors at play.

1. Anonymity: Multiple studies have shown that subjects
behave differently in online settings when granted
anonymity; they are more likely to engage in trolling
behavior (Nitschinsk et al., 2022) and report greater
self-esteem (Joinson, 2001). The ability to create and
use anonymous profiles on social media may be a major
contributing factor. Anonymity grants users the ability to
behave inappropriately while remaining protected from
culpability. However, anonymity cannot entirely explain
the cruel behaviors of social media users. One report
indicated that only a small minority (5.9%) of Twitter
users are anonymous, whereas most accounts (67.9%)
are operated by identifiable users (Peddinti et al., 2014).
Given the prevalence of hostility online, it is unlikely
that this small share of anonymous accounts is respon-
sible. Rather, we suspect that conditions of anonymity
may exacerbate the lack of empathy in virtual settings.

2. Perceived distance: Users engaging in interactions
online are, of course, separated physically. It is likely
that the lack of physical threat or tangible repercus-
sions presented in this setting plays a major role in bad
behavior online. No doubt, users are more prone to
make threatening comments when they are not at risk
of immediate physical harm as a result.

3. Online disinhibition: Online disinhibition has been
defined as “a psychological state in which individuals
feel more relaxed and willing to engage in certain behav-
iors in the online environment” (Cheung et al., 2020).
Several previous studies have reported that subjects
behave in a less restrained manner in virtual settings.
This too is compatible with the virtual disengagement
hypothesis, because these loose behaviors may be facili-
tated by reduced empathy, which diminishes sensitivity
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to an interaction partner’s perspective. Notably, online
disinhibition only refers to a change in behavior in vir-
tual settings but does not present a neurophysiological
explanation.

4. Scale/mismatch: A recent theory proposes that users
on social media take in an abnormally large amount
of social and moral content, which may not be condu-
cive for empathy (Robertson et al., 2024). This creates
a “mismatch” between evolved social behaviors and
the environments that we are exposed to online. The
Virtual Disengagement Hypothesis could offer a neuro-
physiological explanation for why this mismatch occurs,
because this disparity in social behaviors could be par-
tially driven by the absence of evolutionarily adapted
social cues that facilitate empathy.

Given these alternative explanations, we propose that the
virtual disengagement of empathy circuitry is but one piece
that interfaces with a broader puzzle driving these behav-
iors. Of note, none of these proposed explanations incorpo-
rate neurophysiological data, but rather offer psychological
explanations for abnormal behavior in virtual interactions.
We propose that the virtual disengagement hypothesis is not
incompatible with these explanations, but rather the disen-
gagement of empathy-related circuitry likely interacts with
each of these variables to produce the observed behavioral
trends.

Conclusion and future directions

Social networking sites offer great potential for humanity
through bridging global communities, enabling large-scale
teamworking efforts (Rein, 2022), and even facilitating dis-
semination of scientific and medical information (Lowe-
Calverley et al., 2022; Rein, 2023; Yammine et al., 2018).
However, these platforms also engender widespread harass-
ment that seems to particularly affect minors, increasing
risk for suicidality. As the number of social media users is
projected to reach 5.85 billion by 2027 (Dixon, 2023), there
will almost certainly be a corresponding increase in abu-
sive interactions that may cause preferential harm to younger
users joining these apps. While it is apparent that online
interactions differ considerably from face-to-face exchanges,
the precise neurophysiological nature of these differences
is unknown. Considering the large and ever-growing pres-
ence of social media, there is an unaddressed need for social
neuroscience research to examine the interactions occurring
there.

To our awareness, no studies have directly compared the
activity of empathy-related brain areas between in-person
interactions and those occurring in virtual settings remi-
niscent of social media environments. We thus encourage

researchers to develop and validate social media-relevant
behavioral designs for use in conjunction with traditional
neuroimaging methods. Several examples are provided
below.

a) Characterize contributions of various sensory cues:
Future studies should examine how neural responses to
social stimuli are altered in modalities that omit certain
social cues. For example, subjects could be positioned
for neuroimaging before a confederate, posing as a
research assistant, enters the room and loudly, expres-
sively suffers a painful experience, such as hitting their
head or stubbing their toe. Activity in empathy-related
areas could be measured in observers and contrasted
with subjects that observe (1) a video of the confed-
erate demonstrating this pain, (2) the same video with
audio removed, or (3) the audio only. The systematic
deconstruction of in-person interaction and progressive
removal of various sensory cues is intended to permit
the characterization of their individual contributions.

b) Distinguish brain responses to in-person versus virtual
social stimuli: Future studies should compare regional
brain activity in human subjects observing live (in-
person) versus virtual (on-screen video/audio) social
cues (of positive or negative valence), such as facial
expressions, spoken language, and body language. The
presentation of virtual cues can be further manipulated
to explore differences in neural responses to video pre-
sented in raw format versus a social media-relevant
design (i.e., including a username, profile picture, and
caption).

c) Validate the role of interpersonal relationship: Are social
media users more likely to criticize and attack other
users they do not know personally? Can these attacks
be predicted by neural activity? Future studies could
compare behavioral tendencies and corresponding brain
activity in subjects interacting with strangers or familiar
individuals in virtual or in-person settings.

d) Examine the role of topic: Future studies should examine
the interaction between topic and modality, examining
whether subjects are more prone to disengaging empa-
thy-related brain areas when discussing controversial or
uncontroversial topics in virtual settings or in-person.
For example, subjects could be asked to discuss con-
troversial topics (i.e., politics) or uncontroversial top-
ics (i.e., favorite dog breed) with a stranger in various
modalities while corresponding brain activity is meas-
ured. Multiple modalities could be explored, such as (1)
in-person, (2) video chat, and (3) text chat.

A primary future goal should be to design safer online

spaces and cultivate more mindful interactions. Under-
standing how social media environments disrupt empathy
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may empower us to achieve this. Certain interventions have
already been explored; for example, promoting empathy-
based counterspeech has been shown to reduce hate speech
on social media and encourage users to delete hateful posts
(Hangartner et al., 2021). By characterizing the neural
underpinnings of virtual aggression and validating corre-
sponding biomarkers, we may be able to harness neurosci-
ence to accelerate our path to a more friendly virtual world.
As social media platforms become a more permanent part of
modern life, social neuroscience must continue to invest in
understanding virtual interactions to ensure that the scien-
tific enterprise keeps pace with the ever-growing digital age.
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