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People often experience two types of pain: social pain and physical

pain. The former is related to psychological distance from other 

people or social groups, whereas the latter is associated with actual

or potential tissue damage. Social pain caused by interpersonal

interactions causes negative feelings in individuals and has negative

consequences to the same degree as physical pain. Various studies 

have shown an interaction between social pain and physical pain,

not only in behavioral performance but also in activities within

shared neural regions. Accordingly, the present paper reviews: (1) the

interaction between social pain and physical pain in individuals’

behavioral performances; and (2) the overlap in neural circuitry as

regards the processing of social pain and physical pain. Understanding

the relationship between social pain and physical pain might provide

new insights into the nature of these two types of pain, and thus

may further contribute to the treatment of illnesses associated with

both types of painful experience. 
 

 

 
 

1 Introduction 
 

Pain is a negative experience involving sensory, 

emotional, cognitive, and social dimensions   

[1, 2]. In real life, people often experience many 

different kinds of pain, including experiences  

of physical and social pain that share underlying 

commonalities [3]. Social pain is defined as  

“the painful experience of actual or potential 

psychological distance from other people or 

social groups” [4], whereas physical pain is “an 

unpleasant feeling and emotional experience 

associated with actual or potential tissue damage” 

[1]. Generally, physical pain is most frequently 

elicited by direct damage, and social pain typically 

comes in the form of sights or sounds, often 

through stimuli with purely symbolic meanings 

(i.e., words, gestures, facial expressions, etc.) [2]. 

Physical pain is a multi-dimensional experience, 

including sensory-discriminative, affective- 

motivational, and cognitive-evaluative components 

[5]. The emotional component is especially related 

to the unpleasant experience of physical injury 

[6]. Similarly, people always use the words “pain” 

and “heartbreak” to describe their feelings when 

they experience negative social interactions [7].  
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In fact, the social pain caused by interactions 

causes negative emotions in individuals, and has 

negative effects, to the same extent, as physical 

pain [6, 8]. It seems that physical pain elicited by 

a noxious stimulus is typically short-lived, yet 

social pain may last longer [9]. 

As we know, individuals with persistent pain 

are always vulnerable to negative psychological 

and social consequences [10]. Various studies 

have focused on the modulating factors of pain 

perception, yet not enough studies have paid 

attention to the interaction between social pain 

and physical pain. Some studies have shown 

that social pain and physical pain can affect each 

other in terms of perception, and share some 

common pain-related regions [11, 12]. Exploring 

the relationships between social pain and physical 

pain will help to understand the mechanism of 

pain perception and to improve targeted clinical 

treatments. This paper will review studies on 

the interaction between social pain and physical 

pain from behavioral and neural evidence that 

will provide important insights into the nature 

of pain. 

 

2 Interaction between social pain and 

physical pain 
 

Both pain overlap theory (which claims that 

social pain rode onto the existing pain circuitry 

developed to signal a bodily threat or harm [2, 4]) 

and social pain theory (which was based on the 

idea that the possibility of being separated from 

important social entities poses a critical challenge 

to our survival [2, 13]) underlie the links between 

social pain and physical pain [14]. The risk of 

damage to social relationships and physical 

damage were threats to human survival during 

evolution, during the time when it was very 

important to respond to these threats in a timely 

manner [15]. It is well-known that the pain system 

related to physical injury formed in the early 

stages of human evolution [16]. However, social 

life gradually became more and more important 

for people’s survival during the course of human 

civilization [13]. The detection of social threats, 

therefore, developed in relation to the same 

functional system [13]. People’s reactions to social 

and physical pain may overlap and interfere with 

each other [4, 13]. In fact, there is evidence to 

support these opinions. 

2.1 Social pain affects the perception of 

physical pain 

It has been found in many studies that social 

pain can affect the perception of physical pain. 

For instance, experiencing social exclusion can 

trigger physical pain [17]. Eisenberger’s study 

showed that the experience of social exclusion 

increases sensitivity to pain elicited by noxious 

stimuli [18]. Those people who felt more pain 

due to social exclusion also reported more painful 

responses to heat stimuli. Consequently, the 

reduction of the experience of social pain or 

loneliness can also reduce the experience of 

physical pain [19]. During surgery, for example, 

those who had more social support tended to 

experience less physical pain [20]. Interestingly, 

there is a study showing that female participants 

in long-term romantic relationships reported 

reduced perception of pain when they received 

heat stimuli amidst social support conditions [21]. 

Participants reported significantly lower pain 

ratings when they were holding their partner’s 

hand, or viewing a picture of their partner, com-

pared to the control condition of holding a 

stranger’s hand. These findings show that social 

interactions may be capable of interfering with 

the experience of physical pain [11]. A recent study 

carried by Karayannis et al. tested this hypothesis 

using a cross-lagged longitudinal analysis of 

people with persistent pain. They found that social 

isolation affects pain interference and physical 

function over time, suggesting that therapeutic 
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interventions, including strengthening social 

connections, might contribute to reducing the 

effect of physical pain [22]. 

2.2 Physical pain strengthens social pain 

Generally, physical pain is associated with actual 

or potential tissue damage [1]. It is a basic symptom 

of many diseases [23], and was shown as being 

associated with insomnia, depression, and even 

suicide [24]. It has various negative effects on many 

aspects of people’s psychology, physiology, work, 

and life. As expected, there are commonalities 

between social pain and physical pain. Published 

studies reveal that individuals who are more 

sensitive to physical pain are more sensitive to 

social pain [25], and that increased physical pain 

can also increase social pain [11]. Eisenberger et 

al. found that participants who were exposed to 

endotoxins reported increased feelings of social 

disconnection when they were asked to report 

hourly on their feelings in the Cyberball social 

exclusion task after receiving endotoxins [12], 

implying that social pain and physical pain have a 

parallel effect on the social–physical pain overlap. 

Consistent with this evidence, variations in the 

pain-related receptor could predict dispositional 

sensitivity to social pain [26]. For instance, the 

mu-opioid receptors in neural regions involved 

in physical pain showed greater reactivity to 

social rejection [26]. 

2.3 Complicated relationships 

Relationships between social pain and physical 

pain are more complicated. However, in contrast 

to studies showing that social pain can lead to 

increased sensitivity to physical pain, some studies 

have found that social pain may also have     

a numbing effect on physical pain [27, 28]. 

MacDonald and colleagues proposed that both 

physical pain and social pain can stimulate the 

body to enter a state similar to analgesia in order 

to help us to escape and avoid further injury 

when we face serious threats [13]. According to 

the pain overlap theory and the social pain theory, 

social pain could also trigger numbness in the 

body [13]. A series of studies conducted by DeWall 

and Baumeister showed that increased social pain 

reduced an individual’s perception of physical 

pain [29]. These seemingly contradictory results 

are quite possible. The body’s response to harmful 

stimuli is not simply linear, but varies depending 

on different factors, such as the severity of the 

injury, as well as the degree of tissue damage [30]. 

Generally, the perception of pain will increase as 

the severity of physical injury increases [28]. 

However, our body will enter a protective state 

and cannot feel pain when we survive amidst 

strong and continuous pain [31]. Similarly, our 

body may respond to very serious social harm by 

following the same pattern and will show different 

interference on the perception of pain [32]. 

A cautious attitude is indispensable to our 

interpretation, although many studies support 

the theories on overlap and the commonality 

between social and physical pain. Over the past 

10 years, the overlap theory has faced significant 

challenges. Recent evidence has found that the 

gene of the pain-related receptor (e.g., the mu- 

opioid receptor) did not moderate social rejection 

sensitivity in three tasks designed to assess 

altruism, reciprocity, and trust in humans [33], 

indicating that past supportive evidence might not 

be very reliable. Moreover, growing neuroimaging 

findings have shown that the anatomical neural 

overlap is not specific to core pain processing 

brain regions [34]. Many new pieces of evidence 

prompt a more cautious interpretation of the 

apparent similarities between social and physical 

pain. However, exploring the interaction between 

these two experiences is important in order    

to understand the nature of pain. Still, more 

remarkable examples of functional crossover  
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effects were empirically described. Chester et al. 

showed that social pain can mediate the effect of 

rejection by prompting greater motivation for 

social reconnection and would serve a similarly 

reparative function in relation to social injuries 

similar to physical pain [35]. Using the pupillo-

metry to test whether being ostracized induces a 

conflict detection mechanism or social pain 

response, Sleegers et al. found that participants 

showed a diminished pupillary reaction to cues 

of exclusion, but not to cues of inclusion, 

consistent with the social–physical pain overlap 

theory [36]. The relationship between the two 

kinds of pain is too complicated to arrive at a 

consensus on the relationship between them. 

Given that neuroimaging studies have propelled 

overlap theory into the spotlight, we will introduce 

this next part in detail and provide some supporting 

evidence. 

 

3 Shared neural circuit of physical pain 

and social pain 
 

Evidence from behavioral responses supports 

the hypothesis that social pain and physical pain 

interfere with the perception of one when the 

other is present [32]. In fact, behavioral perfor-

mance stems from the fact that social pain and 

physical pain rely on a shared neural circuitry [17]. 

3.1 Pain pathways and pain matrix 

Nociceptors in the skin, muscle, and internal 

organs will generate pain signals after they receive 

physical, chemical, and inflammatory stimuli [37]. 

The signals are transmitted to the spinal dorsal 

root ganglia through the afferent nerve and will 

arrive at the dorsal horn of the spinal cord [38]. 

The integration of pain signals takes place initially 

in the spinal cord. Some signals are transmitted 

to the motor neurons in the ventral horn and 

prompt a defensive response through the motor 

nerves [39]. For example, such impulses would 

prompt muscle contractions in order to move the 

body out of the condition that is causing feelings 

of pain. The left signals continue up through the 

spinal thalamus bundle and the spinal brainstem 

bundle and finally arrives at the thalamus [40]. 

The preliminary integration of sensory information 

is performed in the thalamus and is then 

transmitted to the higher-level cortex in the pain 

matrix [41], such as the primary sensory cortex 

(S1), the dorsal anterior cingulate cortex (dACC), 

the dorsolateral prefrontal cortex (DLPFC), and 

the anterior and posterior insula and other pain- 

related brain regions, and then further continue 

to distinguish their components [42, 43]. The 

DLPFC is connected to the ACC, and they directly 

project to the periaqueductal gray (PAG), a core 

component of the descending pain modulatory 

system [43]. These descending pathways originate 

in the S1 and the hypothalamus, descending   

to the medulla and spinal cord [44], and inhibit 

ascending nerve signals [37]. The descending 

modulatory system can inhibit pain processing 

at the level of the spinal cord to induce pain 

relief [44] (Fig. 1). The pain-related ascending 

transmission and descending modulation pathways 

are affected by attention, emotion, and other 

cognitive factors [45], meaning that psychological 

factors can influence pain perception. 

3.2 Overlap between physical pain and social 

pain 

Some functional magnetic resonance imaging 

(fMRI) studies provide supporting evidence for 

the interaction between social pain and 

physical pain. It was found that physical pain 

and social pain rely on shared neural circuitry  

[6, 17] (Fig. 2), suggesting that the experience of 

physical pain and social pain may have the same 

neurological basis. Indeed, the neural activity in 

the “pain matrix” is functionally heterogeneous 

and part of it carries information related to  

both painfulness and intensity/salience [46, 47].  
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Fig. 2 Pain network. (Modified from Ref. [49]) 

Negative experiences based on social pain can 

activate the brain areas related to the emotional 

components of physical pain [48]. The dACC,  

as an important area selective for pain using 

neurosynth [49], may be activated during individual 

experiences of social exclusion [50–52]. The 

pregenual anterior cingulate cortex (pACC) is  

a key brain area involved in physical pain and 

social pain, which is responsible for processing 

unpleasant emotions caused by physical pain 

and negative emotions caused by social events 

[6]. Studies have shown that individuals taking 

acetaminophen (a common pain inhibitor) show 

reduced dACC activity during social rejection [29], 

implying a positive correlation between social 

pain and other activities in dACC. 

Some other functional brain regions are involved 

in the processing of physical pain and social pain. 

For example, the perception of physical pain is 

mainly coded by the insula, PAG, and the dorsal 

inner thalamus [53, 54]. It was shown that the 

right ventral prefrontal cortex (RVPFC) is related 

to coding the negative emotional experience 

accompanied by pain [55, 56]. In particular, the 

RVPFC is more capable of reappraising social 

pain compared with physical pain [57]. It seems 

that increased or decreased social pain could alter 

physical pain in a parallel manner, meaning that 

social pain might lead an individual to feel 

increased physical pain. These shared functional 

brain regions provide evidence for the interaction 

between social and physical pain. 

Although overlap theory holds a mainstream 

position in the issues about the interaction between 

social pain and physical pain, a growing number 

of studies offer some challenges. Iannetti et al. 

detailed concerns with the fMRI-based overlap, 

suggesting that previous findings were not enough 

to distinguish pain from other stimuli due to 

activations in the pain matrix elicited by noxious  

 

Fig. 1 Pain pathways. (Modified from Ref. [43]) 
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stimulus involved in cognitive processes, including 

orienting attention and detecting of any salient 

events [34]. Salomons et al. even questioned 

whether there was a specific pain matrix. They 

compared the activities in the pain matrix in 

pain-free individuals and patients, and found no 

significant difference across the entire pain matrix 

or in key pain matrix regions [58]. Of course, some 

studies have successfully separated fMRI-pattern 

representations underlying physical and social 

pain at the gross anatomical level [59]. This 

innovative work reminds us to be more cautious 

in applying these theories to clinical treatments, 

and underlies the notion that more targeted 

research is needed in order to understand the 

interaction between these two types of pain. 

 

4 Discussion 
 

The interaction between social pain and physical 

pain reflects mutual perception not only in 

behavioral performance but also in shared common 

brain regions related to pain. Recent theoretical 

and methodological advances in social and 

cognitive neuroscience have improved the 

understanding of the interaction between social 

and physical pain. This understanding may 

provide new insights on the contributions to the 

treatment of mental illness issues that link both 

types of painful experiences. It could help to reduce 

individual experience of pain in two ways: by 

reducing physical pain with social support and 

by increasing feelings of social connections with 

reduced physical pain [3]. 

Two questions remain concerning the interac-

tion between social pain and physical pain. First, 

a further understanding of the commonalities 

between social pain and physical pain is needed. 

According to previous findings, it seems that 

physical pain is a kind of psychological pheno-

menon modulated by attention and expectation, 

whereas social pain is a biological phenomenon  

related to survival in social life [3]. No doubt there 

is an inseparable relationship and commonality 

between the two types of pain which helps human 

beings to adapt to the environment. Are there 

internal connections between the two, or are they 

two different types of pain experience with 

common roles? Further studies of this issue are 

needed to help understand the nature of each kind 

of pain. Second, do these overlapping regions (e.g., 

dACC) play broader roles as a neural alarm 

response to negative experiences or threats, instead 

of uniquely responding to the saliences of social 

pain or physical pain? We still need to examine 

whether there are salient areas responding to 

social pain and physical pain, respectively. Future 

studies need to pay more attention to these 

fundamental issues in order to bring new insights 

to targeted treatment. 

 

Conflict of interests 
 

All contributing authors have no conflict of 

interests to declare. 

 

Acknowledgements 
 

This paper is jointly supported by the Scientific 

Foundation of Institute of Psychology, Chinese 

Academy of Sciences (No. Y9CX432005), and the 

National Natural Science Foundation of China 

(No. 81871436).  

 

References 
 

[1] Bonica JJ. The need of a taxonomy. Pain. 1979, 6(3): 

247–248. 

[2] Macdonald G, Leary MR. Why does social exclusion 

hurt? The relationship between social and physical 

pain. Psychol Bull. 2005, 131(2): 202–223. 

[3] Eisenberger NI. Social pain and the brain: controversies, 

questions, and where to go from here. Annu Rev 

Psychol. 2015, 66: 601–629. 



Brain Sci. Adv. 

                                                                       
http://bsa.tsinghuajournals.com                                                                     journals.sagepub.com/home/BSA  

271

[4] Eisenberger NI, Lieberman MD. Why it hurts to be 

left out: The neurocognitive overlap between physical 

and social pain. In The social outcast: Ostracism, social 

exclusion, rejection, and bullying. Williams KD, Forgas 

JP, von Hippel W, Eds. New York: Psychology Press, 

2005. 

[5] Horing B, Sprenger C, Büchel C. The parietal operculum 

preferentially encodes heat pain and not salience. 

PLoS Biol. 2019, 17(8): e3000205.  

[6] Xu XJ, Zuo XY, Wang XY, et al. Do You feel my 

pain? Racial group membership modulates empathic 

neural responses. J Neurosci. 2009, 29(26): 8525–8529. 

[7] Eisenberger NI. Broken hearts and broken bones: A 

neural perspective on the similarities between social 

and physical pain. Curr Dir Psychol Sci. 2012, 21(1): 

42–47. 

[8] Zhang M, Barreto M, Doyle D. Stigma-based rejection 

experiences affect trust in others. Soc Psychol Pers 

Sci. 2019, in press, DOI 10.1177/1948550619829057. 

[9] Chen ZS, Williams KD, Fitness J, et al. When hurt will 

not heal: exploring the capacity to relive social and 

physical pain. Psychol Sci. 2008, 19(8): 789–795. 

[10]  Kapoor S. Perceived stigma, illness invalidation, sleep 

difficulaties, and psychological distress in emerging 

adults in college with persistent pain. Doctora disser-

tation, University of Alabama Libraries, 2015. 

[11]  Eisenberger NI. The neural bases of social pain: 

evidence for shared representations with physical pain. 

Psychosom Med. 2012, 74(2): 126–135. 

[12]  Eisenberger NI, Inagaki TK, Mashal NM, et al. 

Inflammation and social experience: an inflammatory 

challenge induces feelings of social disconnection  

in addition to depressed mood. Brain Behav Immun. 

2010, 24(4): 558–563. 

[13]  MacDonald G. Social pain and hurt feelings. In The 

Cambridge Handbook of Personality Psychology. Corr 

PJ, Matthews G, Eds. Cambridge: Cambridge University 

Press, 2009. 

[14]  Nelson EE, Panksepp J. Brain substrates of infant- 

mother attachment: contributions of opioids, oxytocin, 

and norepinephrine. Neurosci Biobehav Rev. 1998, 

22(3): 437–452. 

[15]  Baumeister RF, Leary MR. The need to belong: 

desire for interpersonal attachments as a fundamental 

human motivation. Psychol Bull. 1995, 117(3): 

497–529. 

[16]  Sugiyama LS. Illness, injury, and disability among 

Shiwiar forager-horticulturalists: implications of health- 

risk buffering for the evolution of human life history. 

Am J Phys Anthropol. 2004, 123(4): 371–389. 

[17]  nberger NI, Lieberman MD, Williams KD. Does 

rejection hurt? An FMRI study of social exclusion. 

Science. 2003, 302(5643): 290–292. 

[18]  Eisenberger NI, Jarcho JM, Lieberman MD, et al. An 

experimental study of shared sensitivity to physical pain 

and social rejection. Pain. 2006, 126(1–3): 132–138. 

[19]  Masten CL, Telzer EH, Fuligni AJ, et al. Time spent 

with friends in adolescence relates to less neural 

sensitivity to later peer rejection. Soc Cogn Affect 

Neurosci. 2012, 7(1): 106–114. 

[20]  Kulik JA, Mahler HI. Social support and recovery 

from surgery. Health Psychol. 1989, 8(2): 221–238. 

[21]  Master SL, Eisenberger NI, Taylor SE, et al. A picture’s 

worth: partner photographs reduce experimentally 

induced pain. Psychol Sci. 2009, 20(11): 1316–1318. 

[22]  Karayannis NV, Baumann I, Sturgeon JA, et al.  

The impact of social isolation on pain interference: a 

longitudinal study. Ann Behav Med. 2019, 53(1): 

65–74. 

[23]  Tan G, Jensen MP, Thornby JI, et al. Categorizing pain 

in patients seen in a veterans health administration 

hospital: Pain as the fifth vital sign. Psychol Serv. 

2008, 5(3): 239–250. 

[24]  Smith MT, Perlis ML, Haythornthwaite JA. Suicidal 

ideation in outpatients with chronic musculoskeletal 

pain: an exploratory study of the role of sleep onset 

insomnia and pain intensity. Clin J Pain. 2004, 20(2): 

111–118. 

[25]  Yao ML, Lei Y, Li P, et al. Shared sensitivity to 

physical pain and social evaluation. J Pain. 2019, in 

press, DOI 10.1016/j.jpain.2019.10.007. 
[26]  Way BM, Taylor SE, Eisenberger NI. Variation in 

the mu-opioid receptor gene (OPRM1) is associated 

with dispositional and neural sensitivity to social 

rejection. Proc Natl Acad Sci USA. 2009, 106(35): 

15079–15084.  

[27]  Twenge JM, Baumeister RF, DeWall CN, et al. Social 

exclusion decreases prosocial behavior. J Pers Soc 

Psychol. 2007, 92(1): 56–66.  

[28]  Bernstein MJ, Claypool HM. Social exclusion and 

pain sensitivity: why exclusion sometimes hurts and 

sometimes numbs. Pers Soc Psychol Bull. 2012, 38(2): 



Brain Sci. Adv. 

https://mc03.manuscriptcentral.com/brainsa | Brain Science Advances 
 
 

272 

185–196. 

[29]  DeWall CN, Baumeister RF. Alone but feeling no 

pain: Effects of social exclusion on physical pain 

tolerance and pain threshold, affective forecasting, 

and interpersonal empathy. J Pers Soc Psychol. 2006, 

91(1): 1–15. 

[30]  Zhou XY, Vohs KD, Baumeister RF. The symbolic 

power of money: reminders of money alter social 

distress and physical pain. Psychol Sci. 2009, 20(6): 

700–706. 

[31]  Kandel ER, Schwartz, JH, Jessell TM. Principles of 

neural science,4th Ed. New York: McGraw Hill, 2000. 

[32]  Leary MR, Tambor ES, Terdal SK, et al. Self-esteem 

as an interpersonal monitor: The sociometer hypothesis. 

J Pers Soc Psychol. 1995, 68(3): 518–530. 

[33]  Persson E, Asutay E, Heilig M, et al. Variation in the 

μ-opioid receptor gene (OPRM1) does not moderate 

social-rejection sensitivity in humans. Psychol Sci. 

2019, 30(7): 1050–1062. 

[34]  Iannetti GD, Salomons TV, Moayedi M, et al. Beyond 

metaphor: contrasting mechanisms of social and 

physical pain. Trends Cogn Sci. 2013, 17(8): 371–378. 

[35]  Chester DS, DeWall CN, Pond RS Jr. The push of 

social pain: Does rejection's sting motivate subsequent 

social reconnection? Cogn Affect Behav Neurosci. 

2016, 16(3): 541–550. 

[36]  Sleegers WWA, Proulx T, van Beest I. The social 

pain of Cyberball: Decreased pupillary reactivity to 

exclusion cues. J Exp Soc Psychol. 2017, 69: 187–200. 

[37]  Dubin AE, Patapoutian A. Nociceptors: the sensors 

of the pain pathway. J Clin Invest. 2010, 120(11): 

3760–3772. 

[38]  Wall PD, Devor M. Sensory afferent impulses originate 

from dorsal root ganglia as well as from the periphery 

in normal and nerve injured rats. Pain. 1983, 17(4): 

321–339. 

[39]  Livingston A. The physiology of pain. In Pain 

Management in Animals. Elsevier, 2000. 

[40]  Holstege G. Some anatomical observations on the 

projections from the hypothalamus to brainstem and 

spinal cord: an HRP and autoradiographic tracing study 

in the cat. J Comp Neurol. 1987, 260(1): 98–126. 

[41]  Mouraux A, Diukova A, Lee M C, et al. A multisensory 

investigation of the functional significance of the 

“pain matrix”. NeuroImage. 2011, 54(3): 2237–2249.  

[42]  Tracey I, Mantyh PW. The cerebral signature for pain 

perception and its modulation. Neuron. 2007, 55(3): 

377–391. 

[43]  Reddan MC, Wager TD. Modeling pain using fMRI: 

from regions to biomarkers. Neurosci Bull. 2018, 34(1): 

208–215. 

[44]  Wiech K, Ploner M, Tracey I. Neurocognitive aspects 

of pain perception. Trends Cogn Sci. 2008, 12(8): 

306–313. 

[45]  Charman RA. Pain theory and physiotherapy. 

Physiotherapy. 1989, 75(5): 246–254. 

[46]  Su Q, Qin W, Yang QQ, et al. Brain regions prefer-

entially responding to transient and iso-intense painful 

or tactile stimuli. NeuroImage. 2019, 192: 52–65.  

[47]  Liang M, Su Q, Mouraux A, et al. Spatial patterns of 

brain activity preferentially reflecting transient pain 

and stimulus intensity. Cereb Cortex. 2019, 29(5): 

2211–2227.  

[48]  Onoda K, Okamoto Y, Nakashima K, et al. Decreased 

ventral anterior cingulate cortex activity is associated 

with reduced social pain during emotional support. 

Soc Neurosci. 2009, 4(5): 443–454. 

[49]  Lieberman MD, Eisenberger NI. The dorsal anterior 

cingulate cortex is selective for pain: Results from 

large-scale reverse inference. Proc Natl Acad Sci 

USA. 2015, 112(49): 15250–15255. 

[50]  Rainville P, Duncan GH, Price DD, et al. Pain affect 

encoded in human anterior cingulate but not somato-

sensory cortex. Science. 1997, 277(5328): 968–971. 

[51]  Price DD. Psychological and neural mechanisms   

of the affective dimension of pain. Science. 2000, 

288(5472): 1769–1772. 

[52]  Lieberman MD, Eisenberger NI. Neuroscience: Pains 

and pleasures of social life. Science. 2009, 323(5916): 

890–891. 

[53]  Jenerette C, Brewer CA, Crandell J, et al. Preliminary 

validity and reliability of the sickle cell disease 

health-related stigma scale. Issues Ment Health Nurs. 

2012, 33(6): 363–369. 

[54]  Owens M, Okunbor J, Rainey R, et al. The impact of 

disease-specific internalized stigma on depressive 

symptoms, pain catastrophizing, pain interference, and 

alcohol use in people living with HIV and chronic 

pain (PLWH-CP). J Pain. 2017, 18(4): S45. 

[55]  Cooper S, Campbell G, Larance B, et al. Perceived 

stigma and social support in treatment for phar-

maceutical opioid dependence. Drug Alcohol Rev. 



Brain Sci. Adv. 

                                                                       
http://bsa.tsinghuajournals.com                                                                     journals.sagepub.com/home/BSA  

273

2018, 37(2): 262–272. 

[56]  Jackson PL, Meltzoff AN, Decety J. How do we 

perceive the pain of others? A window into the 

neural processes involved in empathy. Neuroimage. 

2005, 24(3): 771–779. 

[57]  He ZH, Zhao J, Shen JS, et al. The right VLPFC and 

downregulation of social pain: a TMS study. Hum 

Brain Mapp. 2019, in press, DOI 10.1002/hbm.24881. 

[58]  Salomons TV, Iannetti GD, Liang M, et al. The “pain 

matrix” in pain-free individuals. JAMA Neurol. 2016, 

73(6): 755–756. 

[59]  Woo CW, Koban L, Kross E, et al. Separate neural 

representations for physical pain and social rejection. 

Nat Commun. 2014, 5: 5380. 

 

 

 

Ming Zhang received her Ph.D. degree from the Institute of Psychology, Chinese 

Academy of Sciences, China (2014) and then received her postdoctoral training in 

University of Exeter, UK (2018). She was a lecturer of psychology in Dalian Medical 

University (2014–2016) and is now an assistant professor in the Institute of 

Psychology, Chinese Academy of Sciences, China. Her current research interests focus 

on the neural mechanism of pain. E-mail: zhangming@psych.ac.cn 

 

 

 

Yuqi Zhang received her B.S. degree from the School of Geographical Sciences in 

Southwest University in July, 2019. Now she is a master’s degree candidate in the 

Institute of Psychology, Chinese Academy of Sciences, China. Her research focuses 

on the neural mechanism of social and physical pain. E-mail: zhangyuqi@psych.ac.cn 

 

 

 

 

 

Yazhuo Kong received his Ph.D. degree from Department of Psychology, UK (2005) 

and then received his postdoctoral training in University of Manchester (2008). He 

was a research fellow in the FMRIB Center, University of Oxford (2009–2016) and is 

now a professor in the Institute of Psychology, Chinese Academy of Sciences, China. 

He has published many high-quality papers on journals including PNAS，NeuroImage，

Journal of Neuroscience，and Pain. His current research interests focus on the neural 

mechanism of pain and neurodegenerative disease. E-mail: kongyz@psych.ac.cn 


