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The Ugly Duckling, written by Danish poet Hans Christian Andersen, tells the 
story of a homely bird and his experiences with social ostracism before maturing 
into a beautiful swan. Andersen (1844) captured the duckling’s profoundly painful 
reflection of his loneliness and victimization in a short soliloquy:

It does not matter: better be killed by them than pecked by the ducks, 
beaten by the hens, pushed about by the maiden who feeds the poultry, or 
starved with hunger in the winter

(p. 15)

It is not difficult to empathize with the duckling, who in addition to enduring 
significant physical abuse, also experiences extensive social rejection. A large 
body of evidence suggests that social ostracism causes individuals to sustain 
devastating psychological and physiological consequences (Williams & Nida, 
2011). Evolutionarily, exclusion from the group often reduced reproductive 
success and increased the risk of premature death as a result of food shortages and 
inadequate protection from predators and adversaries (Ainsworth, 1989; Buss, 
1990, 1991). Naturalistic observations suggest that banished or evicted animals 
experience significantly greater risk of injury and mortality in comparison to 
animals whose group membership remains intact (Cant, Otali, & Mwanguhya, 
2001; Lancaster, 1986; Robbins & Robbins, 2005). Among humans, mental and 
physical health are strongly influenced by the quality of one’s social networks 
(e.g., Aldabe et al., 2011; Wilkinson & Marmot, 2003). The core of social 
exclusion threatens humans’ most fundamental needs of belonging, control and 
self-esteem (Williams, 2002) and confers both acute consequences such as 
negative mood and heightened physiological arousal, as well as long term 
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consequences such as chronic dysregulation of the HPA axis, decreased immune 
function, and increased risk of disarmingly wide variety of serious diseases 
following prolonged social exclusion. It is not surprising, perhaps, that humans 
possess a deep motivation to establish and maintain lasting connections with their 
conspecifics (Baumeister & Leary, 1995), and will often exercise extraordinary 
efforts to avoid being ostracized (Williams & Nida, 2011).

Acute Consequences of Social Rejection, Exclusion and Ostracism

Baumeister and Leary (1995) theorized that humans have a pervasive “need to 
belong” (p. 497). In fact, this need is so extensive that it has led to the development 
of distinct cultural rituals in terms of the way people speak and dress in order to 
identify themselves to in-group members and distinguish themselves from out-
group members (Over & Carpenter, 2009). When individuals’ fulfillment of the 
need to belong is threatened, they experience profound psychological distress and 
pain. A seminal functional magnetic resonance imaging study demonstrated that 
the same brain regions implicated in the experience of physical pain are activated 
during social rejection (Eisenberger, Lieberman, & Williams, 2003). Unlike 
physical pain however, social pain is relived each time the memory is recalled 
(Chen, Williams, Fitness, & Newton, 2008).

In addition to neural activation, social exclusion also initiates a cascade of 
physiological changes very similar to those evoked by a perceived environmental 
threat. The perception of threat recruits the sympathetic nervous system (SNS) and 
the hypothalamic-pituitary-adrenal (HPA) axis. The activation of the SNS results 
in the rapid release of the catecholamines epinephrine and norepinephrine from the 
locus coeruleus (Chrousos, 2009; Pacak, 2000), and leads to increases in heart rate, 
blood pressure and blood glucose levels. Relative to the SNS, the HPA axis 
responds more slowly. The release of corticotropin releasing hormone and other 
neuromodulators from the paraventricular nucleus of the hypothalamus results in 
the release of adrenocorticotropic hormone from the anterior pituitary gland, 
ultimately leading to the secretion of the glucocorticoid cortisol from the adrenal 
cortex. Given the negative consequences of ostracism, it is not surprising that social 
evaluative threats evoke a particularly sharp in rise in cortisol concentrations 
(Andrews et al., 2007; Dickerson & Kemeny, 2004; Kirschbaum, Pirke, & 
Hellhammer, 1993). Although cortisol’s primary function is gluconeogenesis (with 
the increase in blood glucose providing the body with a critical source of energy 
used to mount a fight or flight response), cortisol freely crosses the blood brain 
barrier, exerting regulatory control over various neuropeptides (e.g., neuropeptide 
Y) and neurotransmitters (e.g., acetylcholine, dopamine, glutamate, norepinephrine, 
serotonin) involved in the human stress response.

Interestingly, without the threat of social exclusion in tow, being alone is not 
sufficient to trigger the acute stress response linked to ostracism. In a now-classic 
rejection/acceptance paradigm, Blackhart, Eckel, and Tice (2007) demonstrated 
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that telling participants that no one wanted to work with them was sufficient to 
keep cortisol levels elevated for 45 minutes, in comparison to a control condition 
in which participants were assigned to working alone. Furthermore, socially 
rejected individuals are more accurate at assessing genuine versus deceptive 
expressions of social affiliation, suggesting that rejection increases the salience of 
opportunities for belonging and enhances vigilance for future rejection (Bernstein, 
Young, Brown, Sacco, & Claypool, 2008).

Sex Differences in Social Exclusion

Benenson, Markovits, Thompson, and Wrangham (2011) proposed that social 
exclusion is a specific type of relational aggression that is particularly salient to 
women, and as a result, their self-construal is more closely tied to social acceptance 
(Cross & Madson, 1997). Furthermore, women are thought to experience greater 
distress following social exclusion because of increased rumination following 
negative events (Nolen-Hoeksema, Larson, & Grayson, 1999) and the attribution 
of these experiences to a lack of personal competence (Rose & Rudolph, 2006). 
Using the Yale Interpersonal Stressor Task (Stroud, Tanofsky-Kraff, Wilfley, & 
Salovey, 2000), in which two trained confederates gradually exclude and reject a 
participant during two interactions, Stroud, Salovey, and Epel (2002) found 
greater levels of cortisol secretion and higher blood pressure in women compared 
to men, even though no gender differences in self-reported distress were reported. 
These results are particularly noteworthy given that in response to most laboratory 
stress tasks including public speaking and mental arithmetic (Kirschbaum et al., 
1993; Kudielka, Buske-Kirschbaum, Hellhammer, & Kirschbaum, 2004) as well 
as “real-world” examination stress (Frankenhaeuser et al., 1978), men tend to 
show greater secretion of both adrenocorticotropic hormone and cortisol.

Testosterone, Progesterone, and a More Inclusive Role of the 
Endocrine System in Social Exclusion

Testosterone

Aside from changes in cortisol secretion, differential levels of gonadal hormones 
such as testosterone and progesterone have also been observed in response to 
social exclusion. Testosterone, a steroid hormone regulated by the HPA axis, has 
been positively correlated with aggressive and dominant behaviors in both human 
and non-human animals, especially in situations in which social status is threated 
(Anestis, 2006; Archer, 2006; Beehner, Bergman, Cheney, Seyfarth, & Whitten, 
2006; Ehrenkranz, Bliss, & Sheard, 1974; Mehta, Jones, & Josephs, 2008; Mehta 
& Josephs, 2010). Elevated levels of endogenous testosterone have been associated 
with reactive aggression following social exclusion (Geniole, Carré, & 
McCormick, 2011). Similarly, Peterson and Harmon-Jones (2012) found that 
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endogenous levels of testosterone positively predicted the subjective experience 
of anger following social exclusion. The authors hypothesized that anger and 
testosterone may be associated with “attempts to exert power, control, and 
dominance over others” (Peterson & Harmon-Jones, 2012, p. 901), particularly 
in the event of social ostracism, in which anger may fuel behaviors directed at 
regaining social control (Peterson, Gravens, & Harmon-Jones, 2011; Warburton, 
Williams, & Cairns, 2006). Lastly, Josephs et al. (2012) demonstrated that the 
association between testosterone and responses to threat of social exclusion was 
moderated by differences in the functional polymorphism in the promoter region 
of the serotonin transporter (5-HTT) gene (SLC6A4), such that 5-HTTLPR S 
carriers with higher levels of testosterone are more sensitive to social exclusion 
and experience an exaggerated stress response following social exclusion compared 
L carriers with lower levels of testosterone.

Progesterone

Whereas testosterone has been associated with aggressive and dominant behaviors, 
progesterone, another steroid hormone regulated by HPA axis has been linked 
with individual differences in affiliative motivation (Schultheiss, Dargel, & 
Rohde, 2003; Wirth & Schultheiss, 2006). Women taking oral contraceptives 
containing a progesterone derivative show higher levels of affiliative motivation 
in comparison to naturally cycling women (Schultheiss et al., 2003). In the animal 
literature, increases in affiliative behavior is strongly correlated with circulating 
levels of progesterone in female rats (Frye, Petralia, & Rhodes, 2000). Moreover, 
when the progesterone metabolite allopregnanolone is blocked, rats’ tendency to 
seek social contact with conspecifics dramatically decreases (Frye et al., 2006).

Following threats of social exclusion, Maner et al. (2010) demonstrated that 
changes in progesterone secretion are highly dependent on individual differences in 
social anxiety and rejection sensitivity. Specifically, individuals high in social anxiety 
showed a substantial decrease in progesterone secretion following exclusion, a 
pattern consistent with the need to withdraw from others in order to protect 
themselves from further rejection and to conserve resources for future social 
interactions (Allen & Badcock, 2003; Maner et al., 2010; Molden, Lucas, Gardner, 
Dean, & Knowles, 2009). Conversely, individual high in rejection sensitivity 
showed a considerable increase in progesterone secretion following exclusion, 
suggesting that rejection-sensitive individuals may be highly motivated to seek out 
compensatory social acceptance and closeness from others following ostracism 
(Maner et al., 2010; Zwolinski, 2012). In fact, research suggests that social exclusion 
may increase pro-social behavior (Carlson & Miller, 1987; Cialdini & Kenrick, 
1976; Williams & Sommer, 1997) and the need to affiliate (Maner et al., 2010). 
Williams, Cheung, and Choi (2000) demonstrated that following ostracism, 
individuals are more likely to engage in appeasing behavior and conform to the 
opinions of others in order to gain social acceptance. Similarly, following significant 
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threats to social status, such as the death of a close relative, female chacma baboons 
(Papio hamadryas ursinus) demonstrate an increase in both grooming rate and the 
number of grooming partners (Engh et al., 2006). It seems that, in order to attenuate 
stress and compensate for immediate loss, female chacma baboons engage in more 
communal behaviors to strengthen social relationships (Engh et al., 2006). In 
humans, rejected individuals display a heighten sensitivity for social cues signaling 
acceptance (Bernstein et al., 2008; DeWall, Maner, & Rouby, 2009) and react 
more generously toward individuals who may be good candidates with whom to 
develop a friendship (Maner, DeWall, Baumeister, & Schaller, 2007).

Chronic Consequences of Social Rejection, Exclusion and Ostracism

To this point, our discussion has centered on acute effects of social exclusion. 
Effects of chronic exclusion, on the other hand, highlights the critical importance 
of the need to belong (Baumeister & Leary, 1995). Social support buffers an 
individual from acute stress, and the negative consequences of exposure to 
chronic stress. By and large, these protections are missing when an individual is 
socially excluded (Weik, Maroof, Zöller, & Deinzer, 2010). Social support has 
been associated with an attenuated cortisol response following stressful events 
(Heinrichs, Baumgartner, Kirschbaum, & Ehlert, 2003; Kirschbaum, Klauer, 
Filipp, & Hellhammer, 1995), decreased incidence of mental illness (Kessler & 
McLeod, 1985; Taylor & Brown, 1988), and increased longevity (Berkman & 
Syme, 1979; Cohen & Wills, 1985; Kawachi et al., 1996). In contrast, a lack of 
social support has been associated with anxiety disorders (Torgrud et al., 2004), 
mood disorders (Leary, 1990), cardiovascular disease (Sorkin, Rook, & Lu, 2002), 
and immunoincompetence (Kiecolt-Glaser et al., 1984).

Effects of Ostracism, Social Support, and Social Isolation on HPA 
Axis Function — Consequences for Disease

Social Anxiety

When primed with the idea of persistent and enduring social exclusion (e.g., being 
told that their personality profile confers lasting loneliness throughout adulthood), 
individuals often experience increases in self-defeating behavior (Twenge, 
Catanese, & Baumeister, 2002) and decreases in self-esteem (Leary, Tambor, 
Terdal, & Downs, 1995). Through interviews with victims of chronic ostracism, 
Zadro (2004) found that these individuals appear to have accepted feelings of 
worthlessness and alienation, and in fact will often engage in self-ostracism in what 
seems to be misguided attempts to protect themselves from further victimization 
and rejection. Individuals with Social Anxiety Disorder (SAD) often engage in 
similar avoidant behaviors in order to shelter themselves from situations in which 
they may be exposed to the scrutiny of others (Condren, O’Neill, Ryan, Barrett, 
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& Thakore, 2002). Extensive human and animal research demonstrates that 
hyperactivity of the HPA axis has been associated with socially avoidant behavior 
(Roelofs, Elzinga, & Rotteveel, 2005). In primates, olive baboons (Papio anubis) 
with elevated basal and reactive HPA activity demonstrated significantly greater 
social avoidance and behavioral inhibition compared troupe members with overall 
HPA activity (Sapolsky, 1990). Similarly, in humans, increased HPA activity in 
healthy individuals has been associated with selective attentional bias for threatening 
social cues and increased social avoidance (Roelofs, Bakvis, Hermans, van Pelt, & 
van Honk, 2007; Roelofs et al., 2005; van Honk et al., 1998, 2000).

More recently, Roelofs et al. (2009) demonstrated that patients with SAD 
showed greater cortisol responses to a social stressor and subsequent avoidance of 
socially threatening stimuli compared to both healthy controls and patients with 
Post-Traumatic Stress Disorder. Further, cortisol response predicted the increase 
in social avoidance tendencies during stress in patients with SAD. Moreover, this 
effect remained even after controlling for possible confounds such as gender and 
medication. Collectively, these and other studies suggest that the hyperactivity of 
the HPA axis may contribute to increased avoidant behavior and decreased social 
competence, resulting in the maintenance of social anxiety and self-ostracism.

Extensive evidence suggests that loneliness is strongly associated with increased 
activity of the HPA axis. Individuals who are chronically alone demonstrate 
elevated mean salivary cortisol levels throughout the day compared to their 
sociable counterparts (Cacioppo et al., 2000). Similarly, Steptoe, Owen, Kunz-
Ebrecht, and Brydon (2004) demonstrated that social isolation was significantly, 
positively correlated with cortisol awakening response (CAR), a neuroendocrine 
response characterized by a marked increase in cortisol secretion in the first 30 to 
40 minutes following awakening (Pruessner et al., 1997), even after adjusting for 
waking cortisol value, sex, socioeconomic status, smoking, time of waking and 
body mass. Finally, elevated morning cortisol secretion has been shown to predict 
clinical depression (Goodyer, Tamplin, Herbert, & Altham, 2000; Halligan, 
Herbert, Goodyer, & Murray, 2007; Harris et al., 2000).

Depression

Clinical depression, better known as Major Depressive Disorder (MDD) is a 
debilitating mental illness characterized by significant distress, lost productivity 
and increased risk for suicidality (American Psychiatric Association, 2013). 
Dysregulation of the HPA axis is widely assumed to be linked to both the onset 
and the maintenance of MDD (Nemeroff & Vale, 2005; Plotsky, Owens, & 
Nemeroff, 1998). Various cross-sectional studies have found associations between 
the presence of MDD and alterations of the HPA axis, including elevated cortisol 
secretion (Chrousos & Gold, 1992), higher levels of corticopropin releasing 
hormone (Ehlert, Gaab, & Heinrichs, 2001), impaired negative feedback of the 
HPA axis (Thase, Jindal, & Howland, 2002), and alterations in morning 
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awakening cortisol (Huber, Issa, Schik, & Wolf, 2006). Perhaps the most effective 
buffer against the HPA axis dysregulation is the presence of social support (Cohen 
& Wills, 1985; Koolhaas et al., 2011). Unfortunately, at present it is unclear 
whether alterations of the HPA axis reflect consequences of MDD, or whether 
they reflect a general susceptibility to mood disorders that are present prior to the 
emergence of psychopathology (Bhagwagar & Cowen, 2008). There is some 
scant evidence supporting the hypothesis that individuals at greater risk for MDD 
(e.g., a first degree relative with MDD) demonstrate alterations of the HPA axis 
prior to the development of a mood disorder (Mannie, Harmer, & Cowen, 
2007). If true, then social support, and by extension social exclusion become 
critical risk factors in the development of MDD (Allen & Badcock, 2003).

Immunocompetence

Chronic activation of the stress response caused by psychosocial stressors increases 
chronic disease risk, exacerbates preexisting conditions such as hypertension, 
atherosclerosis, insulin-resistant diabetes, immune suppression, and increases 
susceptibility to acute, infectious diseases (Bolger, Foster, Vinokur, & Ng, 1996; 
Miller, Kemeny, Taylor, Cole, & Visscher, 1997; Pressman et al., 2005; Sapolsky, 
Romero, and Munck, 2000). Evidence supporting a role for social connectedness 
in immunocompetence is emerging. For example, after controlling for age, 
gender and health status, individuals with fewer social connections are 2.5 times 
more likely to die from the same illness compared to those with the more 
connections (Kawachi et al., 1996; Sapolsky, 1994). Kiecolt-Glaser et al. (1984) 
found that loneliness was associated with a reduction in natural killer cell activity 
and overall immunocompetence. Capitanio, Mendoza, Lerche, and Mason 
(1998) showed that socially isolated rhesus macaques (Macaca mulatta) infected 
with simian immunodeficiency virus had higher glucocorticoid levels, fewer 
antibodies against the virus and a greater mortality rate, compared to those not 
socially isolated. Poorer immune function was found among women suffering 
from various forms of close, personal disruption, including divorce and separation 
(Kiecolt-Glaser et al., 1987). Finally, and perhaps most disturbing, Leserman et al. 
(2000) found that speed of progression from human immunodeficiency virus 
infection (HIV) to full acquired immunodeficiency syndrome (AIDS) was 
associated with higher serum cortisol and a lack of satisfactory social support. 
Collectively, these studies demonstrate that isolated and rejected individuals are 
more likely to exhibit dysregulation of the HPA axis and are at increased risk for 
the emergence and progression of a host of serious and fatal illnesses.

Conclusion and Future Directions

The core of social exclusion, unlike most other negative social interactions, lies 
in its threat of humans’ most fundamental needs; specifically, the need to belong, 
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the need for control, the need for self-esteem, and the need for meaningful 
existence (Williams, 2002). Whereas immediate response to social exclusion 
includes negative mood, heightened physiological arousal and hostility, prolonged 
social exclusion and the resulting social isolation has been linked to chronic 
dysregulation of the HPA axis, decreased immune function, and increased risk of 
disarmingly wide variety of serious diseases.

By and large, the field of psychoneuroendocrinology—the clinical study of 
hormone fluctuations and their relationship to human behavior—is still in its early 
stages. As a result, the complete hormonal underpinnings of both acute and 
prolonged consequences of social rejection have yet to be fully mapped out. It 
would be especially revealing to examine individual differences that may confer 
protection against the negative consequences of social rejection, such as particular 
cognitive styles or coping mechanisms. Findings from these studies have the potential 
of providing foundational data for empirically supported clinical interventions. 
Moreover, while most studies tend to evaluate social rejection from the perspective 
of the target, or the individual experiencing rejection, it would be interesting to 
examine social rejection from the perspective of the perpetrator. Studies in this realm 
have significant implications in reducing bullying and related behaviors, and provide 
greater general understanding of why individuals engage in social rejection.
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